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DESCRIPTION 

GAME MACHINE 

 

Technical Field 

[0001] 

 The present invention relates to a game machine by  

computer simulation. 

 

Background Art 

[0002] 

 In Japan, pachinko is a popular leisure activity a mong 

some lovers.  In pachinko, by rotating a handle pro vided in the 

pachinko machine in a predetermined direction, a ga ming ball 

(pachinko ball), which is a steel ball borrowed fro m the store 

with fee, is shot onto the board surface on which m any nails 

have been struck.  A predetermined number of prize balls 

(pachinko balls) can be obtained if a game ball tha t falls 

while colliding with a nail or the like on the boar d enters a 

specific winning opening.  On the other hand, when the game ball 

does not enter the winning opening and reaches the lower end of 

the board surface, the game ball enters the out ope ning 

provided at the lower end of the board surface and is collected.  

Both the game ball and the prize ball are pachinko balls.  The 

pachinko ball that is thrown out on the board is th e game ball 

and the pachinko ball obtained as a result of the g ame ball 

entering the winning opening is the prize ball.  Th e prize ball 

can be used as a game ball.  Therefore, the player can enjoy 

playing pachinko for a long time because the player  can 

increase the number of game balls in the player’s p ossession by 

inserting the game balls into the winning opening. 
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[0003] 

 With regard to such pachinko, conventionally, ther e is 

known a game machine (hereinafter, referred to as “ digital 

pachinko” for the convenience of explanation) in wh ich computer 

simulations have been used to realize the operation  of the 

pachinko machine so that it can be played with a se nsation 

similar to that of an actual pachinko machine, and is proposed 

in, for example, Patent Literatures 1 to 8 below. 

[0004] 

 The digital pachinko machines of Patent Literature s 1 to 

5 are made by realizing a conventional mechanical p achinko 

machine by computer simulation using a display devi ce such as a 

CRT or a liquid crystal.  So, they are no more than  the 

conventional mechanical pachinko machines simply di gitized. 

[0005] 

 In the digital pachinko of Patent Literatures 6 to  8, 

when a predetermined event occurs, effects to chang e the 

positions and sizes of the starting opening and the  winning 

opening on the board displayed by the display devic e, the 

arrangement of the nails, and the shape and color o f the game 

balls and the like, are made. 

 

Citation List 

Patent Literature 

[0006] 

Patent Literature 1: JP 57-60680 U 

Patent Literature 2: JP 60-75072 A 

Patent Literature 3: JP 6-254215 A 

Patent Literature 4: JP 10-57561 A 

Patent Literature 5: JP 11-128446 A 
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Patent Literature 6: JP 2003-220187 A 

Patent Literature 7: JP 2003-225465 A 

Patent Literature 8: JP 2005-288031 A 

 

Summary of Invention 

Technical Problem 

[0007] 

 A game machine such as a digital pachinko can be r ealized 

by using the description of each of the above Paten t 

Literatures.  However, when a player plays a game w ith a game 

machine such as a digital pachinko, it may not be k nown how 

much money is consumed.  Especially when playing th e game with 

the game machine for the first time, there is anxie ty because 

the consumption amount is unknown.  Therefore, ther e is a 

psychological resistance to playing a game with a n ew game 

machine.  In particular, in recent years, excessive  dependence 

on games such as pachinko has become a social probl em, and 

players, especially those who are trying to play ne w games, are 

very psychologically anxious about money consumptio n. 

[0008] 

 Such anxiety is the same not only in digital pachi nko but 

also in realizing a slot machine by computer simula tion or in a 

casino machine installed in a casino. 

 

Solution to Problem 

[0009] 

 In view of the above problems, the present invento r has 

invented a game machine that can eliminate the anxi ety about 

money consumption when playing with a game machine.  

[0010] 
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 A first aspect of the invention is a game machine having 

a display device in a casing, and  the game machine includes a 

game processing unit that performs a game process, and a 

consumption information processing unit that displa ys 

consumption information for the game on the display  device. 

[0011] 

 By forming the invention as above, consumption 

information for a game can be displayed.  Therefore , when 

playing a game on a game machine, the player can el iminate the 

anxiety about money consumption by visually recogni zing the 

consumption information. 

[0012] 

 In the above invention, the consumption informatio n 

processing unit may be configured like a game machi ne that 

calculates maximum consumption information per unit  time and 

displays the maximum consumption information on the  display 

device. 

[0013] 

 A value calculated as in the invention can be used  as the 

consumption information. 

[0014] 

 In the above invention, the consumption informatio n 

processing unit may be configured like a game machi ne that 

calculates the maximum consumption information per unit time 

using a maximum number of virtual game balls that c an be fired 

per unit time and an exchange rate. 

[0015] 

 The maximum consumption information per unit time can be 

calculated as in the invention. 

[0016] 



5 

 In the above invention, the consumption informatio n 

processing unit may be configured like a game machi ne that 

calculates the maximum consumption information base d on a past 

performance, and displays the maximum consumption i nformation 

on the display device. 

[0017] 

 As the consumption information, like the invention , by 

calculating the maximum consumption information bas ed on the 

past performance, the maximum consumption informati on according 

to a player's game can be displayed, and each playe r’s game 

characteristics (playing games slowly or quickly) m ay be 

reflected. 

[0018] 

 In the above invention, the consumption informatio n 

processing unit may be configured like a game machi ne that 

calculates the maximum consumption information by s pecifying a 

maximum consumption point of virtual game balls per  continuous 

unit time from a record of the number of fired virt ual game 

balls in a predetermined time among ball informatio n records in 

the game machine. 

[0019] 

 The maximum consumption information based on the p ast 

performance may be calculated as in the invention. 

[0020] 

 In the above invention, the consumption informatio n 

processing unit may be configured like a game machi ne that 

receives the maximum consumption information select ed or input 

by a player and displays the maximum consumption in formation on 

the display device. 

[0021] 
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 The maximum consumption information may be set by the 

player. 

[0022] 

 In the above invention, the game machine may be 

configured like a game machine that includes a warn ing 

processing unit that performs a predetermined contr ol process 

when a predetermined condition for the consumption information 

is satisfied. 

[0023] 

 The player may focus on the game and not be aware of the 

consumption information by simply displaying the co nsumption 

information.  Therefore, by executing a predetermin ed control 

process, it is possible to bring the player's atten tion to the 

consumption information. 

[0024] 

 In the above invention, the warning processing uni t may 

be configured like a game machine that displays a w arning 

message on the display device as the predetermined control 

process. 

[0025] 

 By displaying a warning message as a control proce ss, it 

is possible to call the player's attention to the c onsumption 

information. 

[0026] 

 In the above invention, a plurality of thresholds is 

provided and when an amount or credit in the game m achine 

satisfies a condition for each threshold, the warni ng 

processing unit may be configured like a game machi ne that 

displays a different warning message on the display  device as 

the predetermined control process. 
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[0027] 

 Regarding the relationship between the amount or t he 

credit and the consumption information, it becomes easier to 

draw the player's attention to the consumption info rmation by 

issuing different warning messages depending on the  stage. 

[0028] 

 In the above invention, the warning processing uni t may 

be configured like a game machine that stops a game  in the game 

machine as the predetermined control process. 

[0029] 

 There are some players who cannot stop playing the  game 

only with the warning message.  Therefore, the game  may be 

forcibly stopped.  As a result, the game is surely stopped, so 

that the player does not spend money anymore and th e anxiety 

about money can be eliminated. 

[0030] 

 In the above invention, the game machine may be 

configured like a game machine that includes an ava ilable game 

time calculation processing unit that displays an a vailable 

game time according to an amount or credit of the p layer. 

[0031] 

 By displaying the available game time, the player can 

recognize how much more time the player can enjoy t he game.  

Therefore, the pace of the game can be adjusted by the player, 

and the anxiety about money can be eliminated. 

[0032] 

 In the above invention, the available game time 

calculation processing unit may be configured like a game 

machine that calculates an available game time usin g a maximum 

number of virtual game balls that can be fired per unit time, 
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an exchange rate, and an amount. 

[0033] 

 In the above invention, the available game time 

calculation processing unit may be configured like a game 

machine that calculates an available game time usin g a ball 

payout ratio, a maximum number of virtual game ball s that can 

be fired per unit time, an exchange rate, and an am ount. 

[0034] 

 The available game time can be calculated as in th ese 

inventions. 

[0035] 

 In the above invention, the game machine may be 

configured like a game machine that changes the exc hange rate 

using maximum consumption information when the avai lable game 

time calculated by the available game time calculat ion 

processing unit satisfies a predetermined condition  for the 

available game time. 

[0036] 

 When the game progresses at a faster pace than the  player 

desires, the player cannot enjoy the game without i nputting 

additional money until a game time that the player desires to 

play.  Therefore, the progress of the game at a fas t pace leads 

the player to worry about money consumption.  There fore, by 

changing the exchange rate, the pace of money consu mption of 

the player can be suppressed, and the player's anxi ety about 

money consumption can be eliminated.  In addition, the player 

can enjoy the game until the desired game time. 

[0037] 

 In the above invention, when consumption informati on per 

predetermined unit time satisfies a predetermined c ondition, 
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the game processing unit may be configured like a g ame machine 

that changes a firing speed of a virtual game ball so as not to 

exceed the consumption information in the consumpti on 

information processing unit. 

[0038] 

 When the game progresses at a faster pace than the  player 

desires, the player cannot enjoy the game without i nputting 

additional money until a game time that the player desires to 

play.  Therefore, the progress of the game at a fas t pace leads 

the player to worry about money consumption.  There fore, by 

changing the firing speed of the virtual game ball,  the pace of 

the game can be changed, and the player's anxiety a bout money 

consumption can be eliminated.  In addition, the pl ayer can 

enjoy the game until the desired game time. 

[0039] 

 In the above invention, when a base satisfies a 

predetermined condition, the game processing unit m ay be 

configured like a game machine that changes a base setting so 

as not to exceed the consumption information in the  consumption 

information processing unit. 

[0040] 

 When the game progresses at a faster pace than the  player 

desires, the player cannot enjoy the game without i nputting 

additional money until a game time that the player desires to 

play.  Therefore, the progress of the game at a fas t pace leads 

the player to worry about money consumption.  There fore, by 

changing the base, the payout of balls in the game can be 

changed, and the player's anxiety about money consu mption can 

be eliminated.  In addition, the player can enjoy t he game until 

the desired game time. 
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Advantageous Effects of Invention 

[0041] 

 With the game machine of the invention, it is poss ible to 

eliminate anxiety about money consumption when a pl ayer plays a 

game on the game machine. 

 

Brief Description of Drawings 

[0042] 

 Fig. 1 is a diagram schematically illustrating an example 

of an external appearance of a game machine of the invention. 

 Fig. 2 is a diagram schematically illustrating an example 

of the structure of a control device provided in th e game 

machine of the invention. 

 Fig. 3 is a diagram schematically illustrating an example 

of processing functions of the control device provi ded in the 

game machine of the invention. 

 Fig. 4 is a flowchart illustrating an example of a  

process before, at the end of, etc. a game in the g ame machine 

of the invention. 

 Fig. 5 is a flowchart illustrating an example of a  game 

process in the game machine of the invention. 

 Fig. 6 is a flowchart illustrating an example of a  

remaining ball return process in the game machine o f the 

invention. 

 Fig. 7 is a flowchart illustrating an example of a  

consumption amount calculation process in the game machine of 

the invention. 

 Fig. 8 is a flowchart illustrating an example of a  rate 

calculation process in the game machine of the inve ntion. 
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 Fig. 9 is a flowchart illustrating an example of a  

warning processing in the game machine of the inven tion. 

 Fig. 10 is a flowchart illustrating an example of an 

automatic rate change process in the game machine o f the 

invention. 

 Fig. 11 is a flowchart illustrating an example of a 

firing speed adjustment process in the game machine  of the 

invention. 

 Fig. 12 is a flowchart illustrating an example of a base 

adjustment process in the game machine of the inven tion. 

 Fig. 13 is a diagram schematically illustrating an  

example of a screen displayed by a game processing unit on a 

display device. 

 Fig. 14 is a diagram schematically illustrating a state 

in which virtual game balls are moving from the upp er side to 

the lower side of a virtual board. 

 Fig. 15 is a diagram schematically illustrating a state 

immediately before a virtual game ball enters a vir tual winning 

opening. 

 Fig. 16 is a diagram schematically illustrating a state 

immediately after the virtual game ball enters the virtual 

winning opening. 

 Fig. 17 is a diagram schematically illustrating an  

example of processing functions of the control devi ce included 

in the game machine of a fourth embodiment. 

 Fig. 18 is a diagram illustrating an example of a warning 

message according to the fourth embodiment. 

 Fig. 19 is a diagram illustrating another example of the 

warning message according to the fourth embodiment.  

 Fig. 20 is a diagram illustrating another example of the 
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warning message according to the fourth embodiment.  

 Fig. 21 is a diagram illustrating another example of the 

warning message according to the fourth embodiment.  

 Fig. 22 is a diagram schematically illustrating an  

example of processing functions of a control device  included in 

the game machine of a fifth embodiment. 

 

Description of Embodiments 

[0043] 

 A game machine of the invention includes, in addit ion to 

digital pachinko machines, game machines in which s lot machines 

are realized by computer simulation, and various ca sino 

machines installed in casinos.  In the following de scription, 

the case of a digital pachinko machine as a game ma chine will 

be described, but the process thereof can be simila rly realized 

in other types of game machines. 

[0044] 

 An example of the appearance of the digital pachin ko 

machine as a game machine is schematically illustra ted in Fig. 

1.  Fig. 1(a) is a perspective view of the game mac hine of the 

invention, Fig. 1(b) is a front view of the game ma chine, and 

Fig. 1(c) is a side view of the game machine.  The game machine 

is a digital pachinko machine that realizes a pachi nko machine 

by displaying the board of a mechanical pachinko ma chine by 

computer simulation, and includes at least a displa y device D, 

a speaker SP, and a handle 4 in a casing 1.  The di splay device 

D displays a virtual board 201 imitating the board surface of a 

mechanical pachinko machine and various kinds of in formation 

necessary for playing pachinko.  As the display dev ice D, an 

appropriate display device D such as a liquid cryst al display 
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and an organic EL display can be used.  The speaker  SP is a 

device that outputs sound.  The handle 4 is an inpu t device for 

firing a virtual game ball 208 that moves on the vi rtual board 

201 displayed on the display device D, and the firi ng speed of 

the virtual game ball 208 can be adjusted based on a rotation 

angle by rotating the handle 4 to a predetermined d irection.  

The input device for firing the virtual game ball 2 08 is 

preferably the handle 4 because it evokes the sensa tion of a 

mechanical pachinko machine, but is not limited the reto.  

Examples of the input device may include a button, a lever, a 

dial, or a slide type knob. 

[0045] 

 The display device D is disposed on around the cen ter to 

the upper side of the casing 1, and the speaker SP is disposed 

on the lower side of the display device D.  Further , between the 

display device D and the speaker SP, there are prov ided an 

amount calculation device 2, the handle 4 as an inp ut device, a 

button unit 5 for performing various input operatio ns, and a 

ticket printer 6 for printing a ticket. 

[0046] 

 In Fig. 1, the amount calculation device 2 illustr ates 

the case of a banknote slot for a player to borrow or purchase 

the virtual game ball 208, but a coin slot (token s lot) may 

also be provided.  In addition, a ticket reader may  be provided 

to read information regarding the amount of money n ot consumed 

when playing a game on a game machine in the past.  Banknotes 

inserted from the banknote slot and coins input fro m the coin 

slot are exchanged for the virtual game ball 208 at  a rate 

selected by rate selection buttons 5a to 5d describ ed later.  

For example, when one virtual game ball 208 is HK$0 .2 and a 
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HK$1,000 banknote is inserted from the banknote slo t of the 

amount calculation device 2, the HK$1,000 banknote is exchanged 

for 5,000 virtual game balls 208.  On the other han d, when one 

virtual game ball 208 is HK$1.0 and a HK$1,000 bank note is 

inserted from the banknote slot of the amount calcu lation 

device 2, the HK$1,000 banknote is exchanged for 1, 000 virtual 

game balls 208.  In this specification, the number of virtual 

game balls 208 that the player has will be referred  to as 

“credit”, and the amount of money not consumed (the  amount 

held) will be referred to as “amount”. 

[0047] 

 When the amount calculation device 2 has a ticket reader, 

for example, a predetermined ticket is encoded and printed with 

information corresponding to the amount of money he ld by the 

player, and is read by an infrared reading device s uch as a bar 

code reader, so that the money input or inserted by  the player 

is reflected into the amount.  Further, the ticket may be a 

paper and the information regarding the amount of m oney may be 

encoded and printed thereon.  Alternatively, the ti cket may be 

recorded as electronic information on a mobile phon e, an IC 

card, or the like, and the information may be read by a ticket 

reader.  For example, the encoded information regar ding the 

amount of money (amount) may be displayed on the mo bile phone 

and read by a ticket reader, or the information reg arding the 

amount of money may be stored in an IC memory of th e mobile 

phone or the IC card, and the ticket reader may acq uire the 

information through short-range wireless communicat ion with the 

IC memory in a contact or non-contact manner.  The banknote slot 

may have the function of a ticket reader. 

[0048] 
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 Instead of the information corresponding to the am ount of 

money (amount), information regarding the number of  virtual 

game balls 208 may be encoded in the ticket.  In th is case, if 

the exchange rate of the virtual game ball 208 for the amount 

of money is single, the information regarding the n umber of 

virtual game balls 208 may be read and directly ref lected in 

the amount and credits.  If there are multiple exch ange rates, 

the selected exchange rate is also encoded.  In thi s case, based 

on the number of virtual game balls 208 and the sel ected 

exchange rate, the information may be converted to an amount 

and reflected in the amount, and may be reflected i n the number 

of virtual game balls 208.  Further, the amount may  be 

automatically set by the number of balls and the ex change rate 

read from the ticket. 

[0049] 

 The casing 1 has a button unit 5 to allow various input 

operations.  The buttons 5a to 5d in the button uni t 5 function 

as the rate selection buttons 5a to 5d for selectin g a rate.  

The rate selection buttons 5a to 5d are devices tha t receive 

the selection of the exchange rate of the virtual g ame ball 208 

to be exchanged based on the input coins and the in serted 

banknotes by the amount calculation device 2.  For example, the 

rate selection buttons 5a to 5d are four buttons, a nd the 

exchange rate can be changed by pressing a predeter mined button.  

For example, if the rate selection button 5a is pre ssed, the 

exchange rate is set to HK$0.2 per ball, if the rat e selection 

button 5b is pressed, the rate is HK$0.6 per ball, if the rate 

selection button 5c is pressed, the rate is HK$1.0 per ball, 

and if the rate selection button 5d is pressed, the  rate is 

HK$2.0 per ball.  As the rate selection unit for pe rforming rate 
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selection, a switch or various input devices can be  used in 

addition to the button. 

[0050] 

 In addition, as other buttons of the button unit 5 , there 

are a button 5e for selecting a language, a button 5f for 

outputting a ticket from the ticket printer 6, a bu tton 5g for 

adjusting the volume, a button 5h for displaying a game 

explanation screen, and a button 5i for displaying a tutorial.  

In addition, there are spare buttons 5j and 5k, and  a button 5l 

for calling an employee in the store.  The arrangem ent of the 

button unit 5 is not limited to this, and can be se t 

arbitrarily.  In addition, some buttons 5 may be om itted. 

[0051] 

 Inside the casing 1, there is provided a control d evice 3 

that executes various control processes related to digital 

pachinko. 

[0052] 

 The hardware configuration of the control device 3  is 

illustrated in Fig. 2.  The control device 3 includ es an 

arithmetic device 300, a storage device 301, an inp ut/output 

interface 302, a communication interface 303, and t he like.  The 

arithmetic device 300 corresponds to a CPU or the l ike that 

executes arithmetic processing of a program.  The s torage device 

301 corresponds to a memory that stores information , and the 

arithmetic device 300 executes the process while re ading and 

writing various information stored in the storage d evice 301.  

The input/output interface 302 is an interface with  a device 

that outputs some information to the player, such a s the 

display device D, the speaker SP, and the ticket pr inter 6 

described above.  The communication interface 303 i s an 



17 

interface with a communication device (not illustra ted) when 

the game machine transmits/receives information to/ from another 

computer, for example, a computer installed in a pa chinko hall 

(pachinko parlor) or a casino hall, or another game  machine.  

The information to be transmitted/received is, for example, 

information regarding sales in game machines. 

[0053] 

 The configuration of each function in the control device 

3 is illustrated in Fig. 3.  The control device 3 i ncludes an 

amount calculation processing unit 30, a rate proce ssing unit 

31, a game processing unit 32, a return processing unit 33, a 

consumption information processing unit 34, and an output 

processing unit 35 for executing the control proces s of the 

digital pachinko. 

[0054] 

 The amount calculation processing unit 30 calculat es the 

amount based on the information of the amount of mo ney input or 

inserted on the basis of the coin input into the co in slot and 

the banknote inserted into the banknote slot, which  is 

specified in the amount calculation device 2.  The currency used 

for the amount may be any currency. 

[0055] 

 The rate processing unit 31 receives information o n the 

exchange rate of the virtual game ball 208 selected  by the rate 

selection buttons 5a to 5d which form a rate select ion unit.  

The exchange rate can be set appropriately. 

[0056] 

 The game processing unit 32 executes a process of a game 

by computer simulation in the game machine.  For ex ample, when 

the game is pachinko, a process for computer simula tion of a 
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mechanical pachinko machine is executed.  In the ga me processing 

unit 32 of the invention, a case of realizing the b oard of the 

mechanical pachinko machine by computer simulation will be 

described, but there may be two types of execution modes such 

as a regular game (normal time) and a tulip game (j ackpot).  If 

the game is other than a pachinko game, a process o f realizing 

each game by computer simulation only has to be exe cuted. 

[0057] 

 The regular game (normal time) is a game mode for 

shifting to the tulip game (jackpot), and shifts to  the tulip 

game when the virtual game ball 208 wins a first vi rtual 

winning opening 205.  The tulip game is a game mode  for winning 

prize balls, and when the virtual game ball 208 ent ers a second 

virtual winning opening 205, the player is able to obtain the 

prize balls and/or the corresponding credit or amou nt. 

[0058] 

 Further, the game processing unit 32 calculates th e 

number of virtual game balls (credits) 208 based on  the amount 

information calculated by the amount calculation pr ocessing 

unit 30 and the exchange rate information received by the rate 

processing unit 31.  For example, when the exchange  rate 

information of HK$0.2/ball is selected by the rate selection 

unit (rate selection buttons 5a to 5d) and the amou nt is 

HK$1,000, the game processing unit 32 calculates 5, 000 balls as 

the number of virtual game balls 208.  If there are  balls 

already held and an amount is newly added, the stor ed number of 

virtual game balls 208 is added to the number of vi rtual game 

balls 208 to be calculated and added on the basis o f the added 

amount and the exchange rate so as to newly calcula te the 

number of virtual game balls 208 (the number of bal ls held).  If 
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the rate selection buttons 5a to 5d, which form a r ate 

selection unit, are selected in the middle of the r egular game 

or the tulip game, the number of balls held is calc ulated and 

changed on the basis of the exchange rate of the se lected rate 

according to the amount at that time. 

[0059] 

 In the game processing unit 32, when the mechanica l 

pachinko machine is realized by computer simulation , there are 

displayed the virtual board 201, an arbitrary numbe r of virtual 

nails 203 (which are virtual representations of nai ls 

physically located on the board of the mechanical p achinko 

machine) for changing the moving path of the virtua l game ball 

208, virtual windmills 204 (which are virtual repre sentations 

of windmills physically located on the board of the  mechanical 

pachinko machine), at least one or more virtual win ning 

openings 205, and the virtual out opening 206 on th e display 

device D.  One or more virtual winning openings 205  may be 

displayed.  In addition, when the virtual game ball  208 enters 

into  the virtual winning opening 205, the number o f virtual 

game balls 208 set in the virtual winning opening 2 05 can be 

obtained as prize balls. 

[0060] 

 Fig. 13 schematically illustrates an example of a screen 

displayed on the display device D by the game proce ssing unit 

32.  In the screen of Fig. 13, a game region 200, a n amount 

display region 210, a credit display region 211, a selected 

rate display region 212, a selected language displa y region 213, 

a sound output selection region 214, an acquisition  history 

display region 220, a consumption information displ ay region 

221, and a payout display region 222 are displayed.  
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[0061] 

 The game region 200 is a region for playing a game  with 

digital pachinko, and the game region 200 is used t o display a 

virtual board 201, a virtual rail 202, virtual nail s 203, 

virtual windmills 204, a virtual winning opening 20 5, and a 

virtual out opening 206 for playing digital pachink o.  The 

amount display region 210 is a region for displayin g the amount 

calculated by the amount calculation processing uni t 30.  The 

credit display region 211 is a region for displayin g the credit, 

which is the number of virtual game balls 208 held,  calculated 

by the game processing unit 32 based on the amount and the 

exchange rate.  The selected rate display region 21 2 is a region 

for displaying the exchange rate between the amount  and the 

virtual game ball 208 selected by the rate selectio n buttons 5a 

to 5d and received by the rate processing unit 31.  In the 

selected language display region 213, the language used for 

display on the display device D is displayed.  The language used 

for display can be switched by any method, and the language may 

be changed in order in response to, for example, pr essing the 

button 5e.  Examples of selectable languages includ e Japanese, 

English, Chinese (Mandarin, Cantonese), and Portugu ese.  The 

sound output selection region 214 is a region for v isualizing 

and displaying the volume of the speaker SP provide d in the 

casing 1.  For example, each time the button 5g is pressed, the 

volume is switched sequentially in three stages of low, medium, 

and high, and 1, 2 and 3 curved bars of a volume ic on in the 

sound output selection region 214 sequentially ligh t up 

depending on each stage. 

[0062] 

 The acquisition history display region 220 is a re gion 
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for displaying a history of the number of virtual g ame balls 

208 acquired as prize balls as a result of playing digital 

pachinko and information on the exchange rate selec ted at that 

time. 

[0063] 

 The consumption information display region 221 is a 

region for displaying an amount or a credit calcula ted by a 

consumption information processing unit 34 describe d later.  

Further, the consumption information display region  221 may 

have a different display mode in which the amount o r credit set 

as a consumable amount or credit in a certain perio d of time is 

displayed.  In this case, the game processing unit 32 starts 

counting time at the start of the game, monitors th e time and 

the amount or credit consumed, and determines wheth er the 

amount or credit set for a certain period of time h as been 

exceeded.  When the amount or credit is exceeded, c ontrol such 

as stopping the game is performed.  The consumable amount or 

credit in a certain period of time may be input by the player, 

may be preset by the store, or may be initially set  by the game 

machine. 

[0064] 

 The payout display region 222 is a region for disp laying 

the number of virtual game balls 208 that can be ob tained as 

prize balls (payout) by the virtual game balls 208 entering the 

virtual winning opening 205. 

[0065] 

 The game processing unit 32 determines the firing speed 

of the virtual game ball 208 by detecting the rotat ion angle by 

rotating the handle 4 of the game machine, and fire s the 

virtual game ball 208.  When the virtual game ball 208 is fired 
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on the virtual board 201, the number of possessed b alls is 

decremented by 1, and the number of possessed balls  displayed 

in the credit display region 211 is decreased by 1.   In addition, 

the amount displayed in the amount display region 2 10 is 

subtracted and displayed according to the virtual g ame ball 208 

that has been fired.  For example, when the exchang e rate is 

HK$0.2 and the amount is HK$1,000, the amount of HK $0.2 is 

subtracted from the amount by firing one virtual ga me ball 208, 

which is displayed as HK$999.80. 

[0066] 

 The virtual game ball 208 moves along the virtual rail 

202 based on the determined firing speed, and moves  so as to 

fall along the virtual board 201 from above to belo w.  The 

movement of the virtual game ball 208 on the virtua l board 201 

can be realized by calculating the position coordin ates of the 

virtual game ball 208 on the virtual board 201 base d on a known 

calculation formula.  When the virtual game ball co llides with 

the virtual nails 203, the virtual windmills 204 or  the like 

(the position coordinates of the virtual game ball 208 are 

within a predetermined range from the position coor dinates of 

the virtual nail 203 or the virtual windmill 204), the virtual 

game ball 208 reflects and moves, and the moving di rection is 

changed.  The reflection and the moving direction c hanging 

process of the virtual game ball 208 when the virtu al game ball 

208 collides with the virtual nail 203, the virtual  windmill 

204, or the like can be calculated by a known calcu lation 

formula. 

[0067] 

 The virtual game ball 208 enters the virtual winni ng 

opening 205 while moving from above to below of the  virtual 



23 

board 201 displayed on the display device D (the po sition 

coordinates of the virtual game ball 208 are within  a 

predetermined range from the position coordinates o f the 

virtual winning opening 205).  Then, the game proce ssing unit 32 

gives prize balls since the virtual game ball 208 h as won the 

virtual winning opening 205.  That is, the game pro cessing unit 

32 adds and stores the number of virtual game balls  208 

acquired as prize balls to the number of possessed balls 

displayed in the credit display region 211.  Furthe r, the game 

processing unit 32 adds the amount obtained by mult iplying the 

number of virtual game balls 208 obtained as prize balls by the 

exchange rate to the amount displayed in the amount  display 

region 210, and stores the added amount.  For examp le, when the 

exchange rate is HK$0.2, the amount is HK$1,000, an d the number 

of the virtual game balls 208 won as prize balls is  50, the 

HK$0.2 is multiplied by 50 and added to the HK$1,00 0.  That is, 

HK$1,010 is remembered as a new amount. 

[0068] 

 Although Fig. 13 illustrates a case where there is  one 

virtual winning opening 205 on the virtual board 20 1, when 

there are a plurality of virtual winning openings 2 05 on the 

virtual board 201, the number of prize balls (virtu al game 

balls 208) awarded by winning each virtual winning opening 205 

may be the same or different.  The number of prize balls 

(virtual game balls 208) provided by winning the vi rtual 

winning opening 205 can be set arbitrarily.  The nu mber of 

virtual winning openings 205 can also be set arbitr arily. 

[0069] 

 When the virtual game ball 208 reaches the lower s ide of 

the virtual board 201 without entering the virtual winning 
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opening 205, the virtual game ball 208 moves to the  virtual out 

opening 206 as it is, and the virtual game ball 208  is erased 

from the virtual board 201 and collected.  Fig. 14 schematically 

illustrates a state in which the virtual game ball 208 is 

moving on the virtual board 201 from above to below .  Further, 

Fig. 15 schematically illustrates a state immediate ly before 

the virtual game ball 208 enters the virtual winnin g opening 

205.  Fig. 16 schematically illustrates a state imm ediately 

after the virtual game ball 208 enters the virtual winning 

opening 205. 

[0070] 

 When the virtual game ball 208 enters the virtual winning 

opening 205, the return processing unit 33 determin es the 

number of virtual game balls 208 remaining on the v irtual board 

201 (remaining balls), and adds the determined numb er to the 

number of possessed balls which is displayed in the  credit 

display region 211.  Further, the return processing  unit 33 

calculates the amount corresponding to the determin ed number of 

remaining balls and adds the amount corresponding t o the 

determined number to the amount displayed in the am ount display 

region 210.  That is, the amount obtained by multip lying the 

determined number of remaining balls by the exchang e rate is 

added to the amount displayed in the amount display  region 210 

to be updated.  When the virtual game ball 208 ente rs the 

virtual winning opening 205, the virtual game ball 208 

(remaining ball) is once erased from the virtual bo ard 201 in 

order to perform a predetermined effect or the like , but the 

erasing is disadvantageous to the player.  Therefor e, in order 

to prevent the virtual game ball 208 from being era sed, the 

player waits until the virtual game ball 208 fired on the 



25 

virtual board 201 enters the virtual winning openin g 205 or the 

virtual out opening 206, and then hits the next vir tual game 

ball 208.  Then, since the virtual game ball 208 is  hit one by 

one, the consumption speed of the virtual game ball  208 becomes 

slow.  This means that the consumption is reduced f or the store 

where the game machine is installed, so the managem ent 

efficiency deteriorates and it is not in a favorabl e state.  

Therefore, it is preferable for the store to have t he next 

virtual game ball 208 fired, that is, have the virt ual game 

balls 208 continuously fired in a state where the p reviously 

fired virtual game ball 208 remains on the virtual board 201.  

Therefore, in order to obtain the effect, a process  of 

returning the remaining balls and the corresponding  credit or 

amount at the time of winning by the return process ing unit 33 

is provided. 

[0071] 

 The consumption information processing unit 34 cal culates 

the consumption amount or the number of consumed ba lls 

(collectively referred to as “consumption informati on”) 

displayed in the consumption information display re gion 221.  

There are various methods for calculating consumpti on 

information.  In the description of the invention, the case of 

the consumption amount as the consumption informati on will be 

described, but in the case of the number of consume d balls, the 

same process can be performed if a process of calcu lating the 

consumption amount and the exchange rate is perform ed in an 

arithmetic manner. 

[0072] 

 The first calculation method is to calculate a max imum 

consumption amount consumed per unit time, in which  the maximum 
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number of virtual game balls 208 that can be fired per unit 

time, the selected exchange rate, and a base are us ed for 

calculation.  The base is the number of prize balls  that can be 

obtained when 100 virtual game balls 208 are fired during the 

regular game (normal time). For example, when 100 v irtual game 

balls 208 are shot, if the number of possible prize  balls is 30, 

the base is “30”.  Further, the number of prize bal ls that can 

be acquired as a base is not guaranteed, and may be  an index 

based on a setting value, an experience value, an a verage value 

in past games, and the like. 

[0073] 

 In this case, the maximum consumption amount can b e 

calculated as follows: 

 Maximum consumption amount = Maximum number of vir tual 

game balls 208 that can be fired per unit time × Se lected 

exchange rate × (100 - Base)%. 

[0074] 

 For example, if the base is 30, 70 virtual game ba lls 208 

can be fired in 1 minute, the unit time is 10 minut es, and the 

exchange rate selected is set as HK$2.0 per ball, t he number of 

virtual game balls 208 that can be fired in 10 minu tes is 700.  

Thus, HK$980 (= 70 balls × 10 minutes × HK$2.0 × (1 00 - 30)%) 

is calculated as the maximum consumption amount, wh ich is 

displayed in the consumption information display re gion 221. 

[0075] 

 The base may be considered for the calculation of the 

maximum consumption amount, or may be calculated by  multiplying 

the maximum number of virtual game balls 208 that c an be fired 

per unit time  and the selected exchange rate (together) without 

taking the base into consideration. 
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[0076] 

 Further, in the game processing unit 32, for the 

convenience of the player, when a region (guide reg ion) to be 

aimed by the virtual game ball 208 to be fired is d isplayed on 

the virtual board 201, a minimum value of the base in a case 

where the virtual game ball 208 reaches the guide r egion may be 

used when calculating the maximum consumption amoun t.  That is, 

the calculation may be made as follows: 

 Maximum consumption amount = Maximum number of vir tual 

game balls 208 that can be fired per unit time × Se lected 

exchange rate × (100 - (Minimum value of the base o f the guide 

region displayed on the virtual board 201))%. 

[0077] 

 In addition, the minimum value of the base on the virtual 

board 201 may be used.  That is, the calculation ma y be made as 

follows: 

 Maximum consumption amount = Maximum number of vir tual 

game balls 208 that can be fired per unit time × Se lected 

exchange rate × (100 - (Minimum value of base on vi rtual board 

201))%. 

[0078] 

 The second method of calculating the maximum consu mption 

amount is a method of calculating the maximum consu mption 

amount based on the past performance (the number of  balls, the 

number of games, or the performance per hour).  For  example, 

when a maximum of 100 virtual game balls 208 are fi red in one 

minute, the maximum consumption amount per minute i s calculated 

based on the performance of the maximum consumption  amount for 

100 balls.  Alternatively, the maximum consumption amount per 

unit time (for example, 1 minute) in a predetermine d time (for 
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example, the past 10 minutes) is calculated.  In th is case, a 

maximum consumption point of the virtual game ball 208 per 

continuous unit time can be specified and calculate d from the 

record of the number of firing virtual game balls 2 08 or the 

maximum number of the virtual game balls 208 allowe d to be 

fired in a predetermined time.  For example, when t he 

predetermined time is 10 minutes and the unit time is 1 minute, 

the maximum consumption point for 100 consecutive b alls is 

extracted and displayed from the ball information r ecord of the 

past 1000 balls.  In the game machine, information such as the 

order in which each ball is fired, the order in whi ch a prize 

is won, a winning place, a ball payout, etc. is sto red in the 

storage device 301 as a ball information record. 

[0079] 

 As a third method of calculating the consumption a mount, 

player’s selection or input of the maximum consumpt ion amount 

per unit time may be received.  In this case, the r ate for which 

the rate processing unit 31 receives the setting ca n be 

calculated by back-calculation from the maximum con sumption 

amount per unit time selected or input by the playe r.  The 

calculation method of the rate in that case can be made as 

follows: 

 Exchange rate to be calculated = Maximum consumpti on 

amount per unit time selected or entered/Maximum nu mber of 

virtual game balls 208 that can be fired per unit t ime/(100 - 

Base)%. 

[0080] 

 The output processing unit 35 encodes the amount 

information held by the player by a predetermined m ethod by, 

for example, receiving the pressing of the ticket-o ut button 5f 
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when the player finishes the game of the digital pa chinko 

machine, and performs a printing process for output ting from 

the ticket printer 6.  In a case where the amount i nformation is 

encoded and stored in an IC chip instead of being o utput from 

the ticket printer 6 on paper, a device for transmi tting and 

receiving information is provided instead of the ti cket printer 

6, and a mobile phone or an IC card is brought clos er to the 

device so as to store the amount information in the  IC chip or 

the like in contact or non-contact.  As a device fo r 

transmitting/receiving information, a ticket reader  may be used 

as an R/W device, and a device for reading/writing information 

may be shared. 

[0081] 

 Instead of the amount, the output processing unit 35 may 

encode and output information about the number of v irtual game 

balls 208 and the exchange rate of the virtual game  ball 208. 

[0082] 

 The processes in each of the following embodiments  can be 

appropriately combined, and a part of the processin g order can 

be changed.  Further, it is also possible to make a ppropriate 

design changes as long as the gist of the invention  is not 

impaired. 

 First Embodiment 

[0083] 

 Next, an example of a basic processing process of the 

game machine of the invention will be described wit h reference 

to the flowcharts of Figs. 4 to 6.  Fig. 13 illustr ates an 

example of a display on the display device D of the  game 

machine before a banknote or the like is inserted. 

[0084] 
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 When playing a game (digital pachinko) in the game  

machine of the invention, a banknote is inserted in to a 

banknote slot or the like which is the amount calcu lation 

device 2 (S100).  Alternatively, a coin is input in to the coin 

slot which is the amount calculation device 2, or t he ticket 

reader which is the amount calculation device 2, is  caused to 

read the information regarding the encoded amount o f money 

printed on a ticket.  Here, for example, it is assu med that one 

banknote of HK$1,000 is inserted into the banknote slot. 

[0085] 

 The amount calculation processing unit 30 in the c ontrol 

device 3 reflects the amount as HK$1,000 and stores  the amount 

in the storage device 301(S110) ， based on the information 

regarding the coin input, the inserted banknote, or  the read 

amount of money (HK$1,000)  in S100.  In the above example, since 

one HK$1,000 banknote is inserted into the banknote  slot, the 

amount calculation processing unit 30 reflects the amount as 

HK$1,000. 

[0086] 

 After reflecting the amount, the rate processing u nit 31 

receives the selection of the exchange rate of the virtual game 

ball 208 selected by the rate selection unit (rate selection 

buttons 5a to 5d) in the rate processing unit 31 (S 120).  Then, 

the game processing unit 32 calculates and reflects  the number 

of virtual game balls 208 held based on the amount to be 

exchanged and the exchange rate (S130).  For exampl e, the amount 

is HK$1,000, and there are four types of the exchan ge rates: 

HK$0.2/ball, HK$0.6/ball, HK$1.0/ball, HK$2.0/ball.   When the 

rate selection button (for example, 5a) for the exc hange rate 

of HK$0.2/ball is pressed, the rate processing unit  31 receives 
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the information of the exchange rate, and based on the 

information, the game processing unit 32 reflects 5 ,000 virtual 

game balls 208 as balls held on the storage device 301. 

[0087] 

 In the rate processing unit 31, by receiving the p ressing 

of the rate selection buttons 5a to 5d at any timin g including 

during the game, the game processing unit 32 can ca lculate the 

number of virtual game balls 208 held, and reflect the number 

appropriately in response to the exchange rate of t he virtual 

game ball 208 for which the selection is received.  That is, the 

game processing unit 32 determines the amount at th e timing 

when the pressing of the rate selection buttons 5a to 5d is 

received, updates the number of virtual game balls 208 based on 

the amount and the exchange rate corresponding to t he pressed 

rate selection buttons 5a to 5d, and reflects the n umber of 

balls to the storage device 301 as balls held. 

[0088] 

 When the number of virtual game balls 208 held is 

reflected as described above, the game processing u nit 32 

monitors the operation of the handle 4 and waits un til the 

operation of the handle 4 is detected (S140, S150).   Before or 

in parallel with the above-mentioned process, or af ter 

reflecting the number of virtual game balls 208 hel d, the game 

processing unit 32 displays the virtual board 201, the virtual 

nail 203, the virtual windmill 204, the virtual win ning opening 

205, the virtual out opening 206, and the like in t he game 

region 200 (S200).  Then, when the game processing unit 32 

detects an operation of rotating the handle 4 in a 

predetermined direction, the game processing unit 3 2 starts the 

process of a pachinko game.  That is, the game proc essing unit 
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32 detects the rotation angle of the position of th e handle 4 

(S210), and determines the firing speed of the virt ual game 

ball 208 based on the detected rotation angle (S220 ).  As a 

method of determining the firing speed of the virtu al game ball 

208 based on the rotation angle of the position of the handle 4, 

various known methods can be used. 

[0089] 

 Then, the game processing unit 32 fires the virtua l game 

ball 208 toward the virtual board 201 at the determ ined firing 

speed (S230), and the virtual game ball 208 moves a long the 

virtual rail 202 and then moves downward from above  on the 

virtual board 201.  Fig. 14 schematically illustrat es an example 

of a screen in a state where the virtual game ball 208 moves on 

the virtual board 201 in the game processing unit 3 2.  When the 

handle 4 continues to be rotated from the initial p osition, the 

virtual game ball 208 is fired toward the virtual b oard 201 at 

predetermined intervals, for example, every one sec ond. 

[0090] 

 The virtual game ball 208 moves downward while col liding 

with the virtual nail 203, the virtual windmill 204 , and the 

like on the virtual board 201, and the coordinate p osition of 

the virtual game ball 208 is compared with the coor dinate of 

the virtual winning opening 205 or the virtual out opening 206.  

When it is determined that the coordinate position of the 

virtual game ball 208 is included in the range of t he virtual 

winning opening 205, it is determined that the virt ual game 

ball 208 has won the virtual winning opening 205 (S 240).  On the 

other hand, when the coordinate position of the vir tual game 

ball 208 is included in the range of the virtual ou t opening 

206, the virtual game ball 208 is collected.  That is, the 
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virtual game ball 208 is erased from the virtual bo ard 201.  Fig. 

15 schematically illustrates an example of the scre en state 

immediately before it is determined that the virtua l game ball 

208 has won the virtual winning opening 205. 

[0091] 

 Further, the game processing unit 32 updates the b all 

information record about the virtual game ball 208 stored in 

the storage device 301. 

[0092] 

 When it is determined that the virtual game ball 2 08 has 

won the virtual winning opening 205, the game proce ssing unit 

32 stops the firing process of the virtual game bal l 208 (S250).  

That is, even when the handle 4 of the game machine  is rotating, 

the virtual game ball 208 is not fired.  Further, t he game 

processing unit 32 regards, as prize balls, the num ber of 

virtual game balls 208 set in the virtual winning o pening 205 

in which the virtual game balls 208 have won, adds the number 

of virtual game balls 208 acquired as prize balls t o the 

virtual game balls 208 held by the player stored in  the storage 

device 301, and stores the number of virtual game b alls 208 

after the addition in the storage device 301.  Furt her, the game 

processing unit 32 multiplies the number of prize b alls to be 

won (for example, 50) by the exchange rate (for exa mple, 

HK$0.2), adds the multiplied value to the amount st ored in the 

storage device 301, and newly stores the resultant value as the 

amount.  Then, the game processing unit 32 determin es whether 

another virtual game ball 208 remains on the virtua l board 201, 

that is, whether there is a remaining ball (S260).  The 

determination process of whether there is a remaini ng ball can 

be made by determining whether the coordinates of t he virtual 
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game ball 208 are within the range of the coordinat es of the 

virtual board 201. 

[0093] 

 In addition, when the virtual game ball 208 has wo n the 

virtual winning opening 205, the game processing un it 32 may 

perform a predetermined effect indicating that the prize has 

been won on the display device D.  For example, a s pecial screen 

for notifying the winning illustrated in Fig. 16 ma y be 

displayed. 

[0094] 

 Then, when the game processing unit 32 determines that 

the virtual game ball 208 is present on the virtual  board 201, 

the return processing unit 33 is caused to perform the return 

process of the remaining balls and the amount corre sponding to 

the number of the remaining balls (S270, S300). 

[0095] 

 The return processing unit 33 stops the movement o f the 

remaining balls on the virtual board 201, and deter mines the 

number of the remaining balls (S310, S320).  In thi s case, the 

number of virtual game balls 208 within the range o f the 

virtual board 201 may be counted based on the coord inates of 

the virtual game ball 208, or if the game processin g unit 32 

manages the number of virtual game balls 208 in the  virtual 

board 201 using a variable or the like, the number may be 

determined by counting the number of the variables.   Then, the 

return processing unit 33 adds the determined numbe r to the 

number of virtual game balls 208 held at that time,  which is 

stored in the storage device 301, and executes the return 

process of the number of virtual game balls 208 hel d (S330).  

The return processing unit 33 also multiplies the d etermined 
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number by the exchange rate, and calculates the amo unt 

corresponding to the determined number.  Then, by a dding the 

calculated value to the amount stored at that time in the 

storage device 301, the return process of the amoun t 

corresponding to the remaining ball is performed. 

[0096] 

 After performing the return process of the remaini ng 

balls and the corresponding amount in the return pr ocessing 

unit 33 as described above, the virtual winning ope ning 205 and 

the like are displayed on the display device D, and  if  

the handle 4 is rotated, that is, the detection pro cess of the 

rotation angle of the position of the handle 4 is p erformed, 

the game machine returns to the game. 

[0097] 

 When the player desires to end the game, the playe r stops 

operating the handle 4 of the game machine, and the  handle 4 

returns to the initial position (S150).  Then, the game 

processing unit 32 waits until the virtual game bal ls 208 on 

the virtual board 201 are removed, and after all th e virtual 

game balls 208 are removed from the virtual board 2 01, the 

player only has to leave the seat as it is if there  is no 

remaining amount,. 

[0098] 

 On the other hand, when there is a remaining amoun t, to 

carry over the amount in preparation for the next g ame, the 

player performs an operation such as pressing the b utton 5f or 

the like that outputs a predetermined ticket provid ed on the 

game machine, and the output processing unit 35 rec eives the 

input by the operation.  Then, the output processin g unit 35 

determines the amount information of the player at the end time 
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stored in the storage device 301.  Then, this infor mation is 

encoded, and printed out on a ticket.  In addition to printing 

out on a ticket, if the ticket is not a paper but a n electronic 

medium, the amount information of the player at the  time of 

termination may be stored in the mobile phone, an I C memory of 

the IC card, or the like used by the player.  By pe rforming such 

an output process, the information about the number  of 

possessed balls stored in the storage device 301 is  set to zero. 

[0099] 

 By performing such output processing, the player c an 

carry forward and enjoy the amount of the previous game as it 

is when the player enjoys the game with the game ma chine next 

time. 

[0100] 

 The game in the game machine is executed by the ab ove 

processes.  Next, the processing of information reg arding the 

display of the consumption amount displayed in the consumption 

information display region 221 of the screen displa yed on the 

display device D by the game processing unit 32 wil l be 

described.  Further, the process relating to the di splay of the 

consumption amount is executed in parallel with eac h of the 

above-mentioned processes. 

[0101] 

 A case where the consumption information processin g unit 

34 uses the first calculation method will be descri bed .  In 

this case, the consumption information processing u nit 34 

calculates the maximum consumption amount consumed per unit 

time, based on the information of the maximum numbe r of virtual 

game balls 208 that can be fired per unit time, the  selected 

exchange rate and the base which are stored in the storage 
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device 301, as follows: 

 Maximum consumption amount = Maximum number of vir tual 

game balls 208 that can be fired per unit time × Se lected 

exchange rate × (100 - Base)%.  Then, the calculate d maximum 

consumption amount is displayed in the consumption information 

display region 221.  “HK$980” illustrated in Fig. 1 3 is a 

display example when “HK$980” is calculated as an e xample of 

the maximum consumption amount. 

 Second Embodiment 

[0102] 

 Next, a case where the consumption information pro cessing 

unit 34 uses the second calculation method will be described.  

An example of the processing process of the consump tion 

information processing unit 34 in this case will be  described 

with reference to the flowchart of Fig. 7. 

[0103] 

 When the game processing unit 32 detects the rotat ion of 

the handle 4, the rotation angle of the position of  the handle 

4 is detected, and the firing speed of the virtual game ball 

208 is determined based on the detected rotation an gle.  Then, 

the game processing unit 32 shoots the virtual game  ball 208 

toward the virtual board 201 at the determined firi ng speed 

(S400), and the virtual game ball 208 moves along t he virtual 

rail 202 and then moves downward from above on the virtual 

board 201. 

[0104] 

 The virtual game ball 208 moves downward while col liding 

with the virtual nails 203, the virtual windmills 2 04, and the 

like on the virtual board 201, and the coordinate p osition of 

the virtual game ball 208 is compared with the coor dinate of 
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the virtual winning opening 205 or the virtual out opening 206.  

When it is determined that the coordinate position of the 

virtual game ball 208 is included in the range of t he virtual 

winning opening 205, it is determined that the virt ual game 

ball 208 has won the virtual winning opening 205 (S 410).  On the 

other hand, when the coordinate position of the vir tual game 

ball 208 is included in the range of the virtual ou t opening 

206, the virtual game ball 208 is collected (S420).  

[0105] 

 Then, the game processing unit 32 updates the ball  

information record about the virtual game ball 208 stored in 

the storage device 301 (S430). 

[0106] 

 The consumption information processing unit 34 det ects, 

from the storage device 301, a past predetermined n umber of 

balls, for example, the ball information record of 1,000 balls 

among the ball information records stored in the st orage device 

301 (S440), and determines a predetermined unit num ber of 

consecutive balls, for example, the maximum consump tion point 

for any group of 100 balls (S450).  That is, in any  group of the 

100 consecutive balls, the portion with the highest  consumption 

amount is determined, and displayed in the consumpt ion amount 

display processing unit as the maximum consumption amount 

(S460). 

[0107] 

 If the virtual game ball 208 is not fired, for exa mple, 

before starting the game, or when the handle 4 is n ot rotated 

even during the game, the maximum consumption amoun t already 

determined may be displayed. 

[0108] 
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 By executing the above process, the maximum consum ption 

amount can be calculated based on the past performa nce. 

 Third Embodiment 

[0109] 

 Next, unlike the first and second embodiments, the  

consumption information processing unit 34 may rece ive the 

input of the maximum consumption amount per unit ti me by 

receiving a predetermined selection or input operat ion in the 

game machine.  In this case, the rate may be calcul ated based on 

the maximum consumption amount per unit time receiv ed by the 

consumption information processing unit 34.  An exa mple of the 

processing in that case is illustrated in the flowc hart of Fig. 

8. 

[0110] 

 First, in the game standby state (S500), if the ra te 

processing unit 31 receives a rate selection (S510) , the rate 

is set as selected. 

[0111] 

 On the other hand, when the rate processing unit 3 1 has 

not received the rate selection (S510), the consump tion 

information processing unit 34 receives the input o f the 

maximum consumption amount per unit time (S520).  T hen, the rate 

is calculated backwards based on the received maxim um 

consumption amount (S530).  For example, the rate i s calculated 

as follows: 

 Exchange rate to be calculated = Maximum consumpti on 

amount per unit time selected or entered/Maximum nu mber of 

virtual game balls 208 that can be fired per unit t ime/(100 - 

Base)%. 

[0112] 
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 When the rate processing unit 31 calculates the ra te as 

described above, the rate is stored as the exchange  rate of the 

amount and the credit, and used in the process in t he game. 

[0113] 

 The processing of this embodiment may be executed when 

the rate processing unit 31 has received the rate.  In that case, 

the rate received by the rate processing unit 31 an d the rate 

calculated based on the maximum consumption amount conflict, so 

if the input of the maximum consumption amount is r eceived, the 

rate is calculated based on the maximum consumption  amount per 

unit time received by the consumption information p rocessing 

unit 34 instead of the rate received by the rate pr ocessing 

unit 31. 

 Fourth Embodiment 

[0114] 

 In the game machine of the invention, when a 

predetermined condition for the consumption amount is satisfied, 

a predetermined warning process such as a game stop  or a 

warning display may be performed.  An example of th e processing 

process in this case is illustrated in the flowchar t of Fig. 9.  

In this case, the control device 3 of the game mach ine is 

provided with a warning processing unit 36.  The co nfiguration 

of each function in the control device 3 in this ca se is 

illustrated in Fig. 17. 

[0115] 

 The warning processing unit 36 compares the ball 

information record stored in the storage device 301  with the 

consumption amount of the consumption information p rocessing 

unit 34, and executes a predetermined warning proce ss when a 

predetermined condition is satisfied. 



41 

[0116] 

 Next, the process in this embodiment will be descr ibed 

with reference to the flowchart of Fig. 9. 

[0117] 

 In the game standby state (S600), if the consumpti on 

amount is set (S610), the game processing unit 32 e xecutes the 

game process(S620).  That is, when the game process ing unit 32 

detects the rotation of the handle 4, the rotation angle of the 

position of the handle 4 is detected, and the firin g speed of 

the virtual game ball 208 is determined based on th e detected 

rotation angle.  Then, the game processing unit 32 fires the 

virtual game ball 208 toward the virtual board 201 at the 

determined firing speed, and the virtual game ball 208 moves 

along the virtual rail 202 and then moves downward from above 

on the virtual board 201. 

[0118] 

 The virtual game ball 208 moves downward while col liding 

with the virtual nails 203, the virtual windmills 2 04, and the 

like on the virtual board 201, and the coordinate p osition of 

the virtual game ball 208 is compared with the coor dinate of 

the virtual winning opening 205 or the virtual out opening 206.  

When it is determined that the coordinate position of the 

virtual game ball 208 is included in the range of t he virtual 

winning opening 205, it is determined that the virt ual game 

ball 208 has won the virtual winning opening 205.  On the other 

hand, when the coordinate position of the virtual g ame ball 208 

is included in the range of the virtual out opening  206, the 

virtual game ball 208 is collected (S420). 

[0119] 

 Then, the game processing unit 32 updates the ball  
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information record about the virtual game ball 208 stored in 

the storage device 301 (S630). 

[0120] 

 Then, the warning processing unit 36 compares the ball 

information record stored in the storage device 301  with the 

consumption amount of the consumption information p rocessing 

unit 34 (S640), and determines whether a predetermi ned 

threshold is satisfied, for example, 80% or more of  the set 

consumption amount (S650).  If it is not satisfied,  the warning 

is not given and the execution of the game process in the game 

processing unit 32 is continued (S620). 

[0121] 

 On the other hand, when the predetermined threshol d is 

satisfied, the warning processing unit 36 displays a warning 

message such as “Warning!  Budget amount will be re ached” on a 

predetermined portion of the display device D, for example, the 

virtual board 201 (S670).  Fig. 18 illustrates an e xample of the 

display on the display device D in this state. 

[0122] 

 The warning message displayed by the warning proce ssing 

unit 36 may be temporarily displayed or may be perm anently 

displayed. 

[0123] 

 Further, a plurality of predetermined thresholds f or use 

in the comparison with the consumption amount may b e set , and 

a warning message in the warning processing unit 36   may be 

displayed when each of the stages such as 80%, 100%  and 120% of 

the consumption amount is reached. 

  

[0124] 



43 

 The warning processing unit 36 may change the cont ent of 

the warning message displayed at each stage.  For e xample, when 

80% of the consumption amount is reached, “Warning!   Budget 

amount will be reached”, when 100% of the consumpti on amount is 

reached, “Warning!  Budget amount has been reached”  (Fig. 19), 

and when it reaches 120% of the consumption amount,  a message 

such as “Warning!  Budget amount has been exceeded by 20%” (Fig. 

20) may be displayed.  In addition, when the consum ption amount 

is exceeded, the warning message may indicate the p ercentage of 

excess.  Furthermore, the warning processing unit 3 6 may display 

a warning message such as “Budget amount is signifi cantly 

exceeded.  The game is stopped” (Fig. 21) when the consumption 

amount exceeds a certain amount, for example, 125% or 150% of 

the consumption amount is reached, information for stopping the 

game is passed to the game processing unit 32, and the game 

processing unit 32 receiving the information may st op the 

processing of the game. 

 Fifth Embodiment 

[0125] 

 In the game machine of the invention, an available  game 

time may be displayed according to the amount input  by the 

player or the amount or credit at a certain time po int.  The 

available game time in this case is the shortest av ailable game 

time or the average available game time.  In this c ase, the 

control device 3 of the game machine is provided wi th an 

available game time calculation processing unit 37.   The 

configuration of each function in the control devic e 3 in this 

case is illustrated in Fig. 22. 

[0126] 

 The shortest available game time is calculated   by the 
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available game time calculation processing unit 37,   based on 

the maximum number of virtual game balls 208 that c an be fired 

per unit time, the amount of the player, and the ra te.  That is, 

the calculation is made as follows: 

 Shortest available game time = Amount/Rate/Maximum  number 

of virtual game balls 208 that can be fired per uni t time.  

 The available game time calculation processing uni t 37 

only has to display the calculated available game t ime in the 

display region  provided  in a predetermined region of the 

display device D as a display region of the availab le game time. 

[0127] 

 For example, if the maximum number of virtual game  balls 

208 that can be fired per minute is 100 in the game  machine, 

and if the amount is HK$1,000 and the rate is HK$2. 0, 5 minutes 

is calculated as the shortest available game time. 

[0128] 

 Further, in order to calculate the average availab le game 

time by the available game time calculation process ing unit 37, 

it is calculated based on the ball payout ratio (re turn rate), 

the amount of the player, and the rate.  That is, t he 

calculation is made as follows: 

 Average available game time = Amount/Rate/(Maximum  number 

of virtual game balls 208 that can be fired per uni t time × (1 

- Ball payout ratio)). 

[0129] 

 For example, if the maximum number of virtual game  balls 

208 that can be fired per minute is 100 in the game  machine, 

the ball payout ratio is 90% (= 0.9), the amount is  HK$1,000, 

and the rate is HK$2.0/ball, 50 minutes is calculat ed as the 

average available game time. 
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[0130] 

 The game processing unit 32 may control so that th e game 

processing unit 32 does not detect the rotation of the handle 4 

unless the player confirms the available game time and presses 

a predetermined operation, for example, pressing th e button 5 

or the like. 

 Sixth Embodiment 

[0131] 

 Further, as another embodiment of the game machine  of the 

invention, the rate processing unit 31 may automati cally change 

the rate during the game so that the maximum consum ption amount 

per unit time preset by the player is reached.  An example of 

the process in this case will be described with ref erence to 

the flowchart of Fig. 10. 

[0132] 

 First, in the game standby state (S700), the consu mption 

information processing unit 34 receives the input o f the 

maximum consumption amount by the player (S710).  T hen, using 

the processes of the third embodiment and the like,  the rate 

processing unit 31 calculates backwards the rate ba sed on the 

received maximum consumption amount (S720).  In thi s way, when 

the rate processing unit 31 calculates the rate as described 

above, the rate is stored as the exchange rate of t he amount 

for the credit, and used in the process in the game . 

[0133] 

 When the game processing unit 32 receives an opera tion of 

the handle 4 by detecting the rotation of the handl e 4  or the 

like (S730), the game is started (S740).  Then, dur ing the game, 

t the available game time calculated by the availab le game time 

calculation processing unit 37 are detected by he r emaining 
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amount stored in the storage device 301 and the fif th 

embodiment or the like (S750).  Then, when determin ing that it 

is lower than the lower limit of the predetermined available 

game time (S760), the rate processing unit 31 perfo rms a 

process of lowering the rate (S770).  For example, the rate is 

changed from HK$2.0 to HK$1.0. 

[0134] 

 Further, when determining that it is higher than t he 

upper limit of the predetermined available game tim e (S780), 

the rate processing unit 31 performs a process of i ncreasing 

the rate (S790).  For example, the rate is changed from 

HK$1.0/ball to HK$2.0/ball. 

[0135] 

 Specifically, it is assumed that the consumption 

information processing unit 34 has received the inp ut of the 

maximum consumption amount so that the player can p lay a game 

for HK$1,000 for 10 minutes as a unit time, and the  rate is 

HK$2.0/ball.  If the prize ball cannot be obtained for the first 

2 minutes, the rate processing unit 31 determines t hat the 

player can only play the game for the remaining 3 m inutes 

(determining that it is below the lower limit), and  changes the 

rate to HK$1.0/ball. 

[0136] 

 By repeating the above process, the player can enj oy the 

game for the set amount of money and the set amount  of time. 

 Seventh Embodiment 

[0137] 

 The game processing unit 32 may change the firing speed 

of the virtual game ball 208 so that the displayed maximum 

consumption amount per unit time is reached, and ma y arrange 



47 

for the maximum consumption amount per unit time no t to be 

exceeded.  An example of the process in this case i s illustrated 

in the flowchart of Fig. 11. 

[0138] 

 While executing the game processing in the game 

processing unit 32 (S800), the game processing unit  32 extracts 

the consumption amount per unit time (for example, 1 minute) 

set in advance (S810).  For example, in a game mach ine capable 

of firing 100 virtual game balls 208 per minute, if  the rate is 

HK$2.0/ball, the base is 50, and the maximum consum ption amount 

per 10 minutes is HK$1,000, the consumption amount is extracted 

at the time of passing the unit time (1 minute). 

[0139] 

 Then, when the base value calculated from the extr acted 

consumption amount per unit time has fallen below t he preset 

base value (50) (S820), the game processing unit 32  changes the 

firing speed of the virtual game ball 208 (S830).  For example, 

if the consumption amount of HK$100 or more per min ute as the 

unit time is extracted, the firing speed of the vir tual game 

ball 208 is changed to be slow down since the base value is 

below 50. 

[0140] 

 By performing the above process every predetermine d unit 

time (for example, 1 minute), it is possible to mak e adjustment 

so as not to exceed the maximum consumption amount for a preset 

time (for example, 10 minutes). 

 Eighth Embodiment 

[0141] 

 The game processing unit 32 may change the base so  that 

the displayed maximum consumption amount per unit t ime is 
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reached, and adjustment may be performed so that th e maximum 

consumption amount per unit time is not exceeded.  An example of 

the processing process in this case is illustrated in the 

flowchart of Fig. 12.  In this case, the game proce ssing unit 32 

does not change the ball payout ratio (return rate)  to the 

player, so the selection probability of the jackpot  (more prize 

balls can be acquired than usual) or the number of prize balls 

at the time of the jackpot is adjusted. 

[0142] 

 While the game processing unit 32 is performing th e game 

process (S900), the game processing unit 32 extract s the actual 

base value (S910).  Then, when the game processing unit 32 

determines that the value is below the lower limit of the 

setting value of the base (S920), the base adjustme nt process 

(changing the number of prize balls when entering t he winning 

opening, etc.) is performed.  However, in that case , in order 

not to change the ball payout ratio (return rate), the game 

processing unit 32 executes a control process such as changing 

the number of prize balls at the time of the jackpo t or 

changing the selection probability of the jackpot. 

[0143] 

 For example, in a game machine with a ball payout ratio 

of 90%, if the ball payout ratio set as the basic d esign value 

is 20% at a normal time and 70% at the time of the jackpot, the 

game processing unit 32 adjusts (increases) the num ber of prize 

balls when entering the winning opening so that the  base of the 

regular game (normal time) becomes 30 if the base f or the 

regular game (normal time) is less than 20 and move s at 10.  

However, when the base of the regular game (normal time) is 

adjusted to 30, the jackpot selection probability a nd/or the 
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ball payout  in the jackpot is changed (decreased) so that the 

ball payout ratio in the jackpot is 60%, and the ba ll payout 

ratio of the game machine is always 90%. 

[0144] 

 By performing the above process in every predeterm ined 

unit time, it is possible to make adjustment so as not to 

exceed the maximum consumption amount for a preset time (10 

minutes). 

 

Industrial availability 

[0145] 

 With the game machine of the invention, it is poss ible to 

eliminate anxiety about money consumption when a pl ayer plays a 

game on the game machine. 

 

Reference Signs List 

[0146] 

1 casing 

2 amount calculation device 

3 control device 

4 handle 

5 button unit 

5a to 5d rate selection button (rate selection unit ) 

5e language selection button 

5f ticket out button 

5g volume adjustment button 

5h button to display the game explanation screen (h elp 

button) 

5i button to display tutorial 

5j, 5k spare button 
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5l button to call a clerk 

6 ticket printer 

30 amount calculation processing unit 

31 rate processing unit 

32 game processing unit 

33 return processing unit 

34 consumption information processing unit 

35 output processing unit 

36 warning processing unit 

37 available game time calculation processing unit 

200 game region 

201 virtual board 

202 virtual rail 

203 virtual nail 

204 virtual windmill 

205 virtual winning opening 

206 virtual out opening 

208 virtual game ball 

210 amount display region 

211 credit display region 

212 selected rate display region 

213 selected language display region 

214 sound output selection region 

220 acquisition history display region 

221 consumption information display region 

222 payout display region 

300 arithmetic device 

301 storage device 

302 input/output interface 

303 communication interface 
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D display device 

SP speaker 
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WHAT IS CLAIMED IS: 

1. A game machine having a display device in a casi ng, 

comprising: 

 a game processing unit that performs a game proces s; and 

 a consumption information processing unit that dis plays 

consumption information for the game on the display  device. 

 

2. The game machine according to claim 1, 

 wherein the consumption information processing uni t 

calculates maximum consumption information per unit  time and 

displays the maximum consumption information on the  display 

device. 

 

3. The game machine according to claim 2, 

 wherein the consumption information processing uni t 

calculates the maximum consumption information per unit time 

using a maximum number of virtual game balls that c an be fired 

per unit time and an exchange rate. 

 

4. The game machine according to claim 1, 

 wherein the consumption information processing uni t 

calculates maximum consumption information based on  a past 

performance, and displays the maximum consumption i nformation 

on the display device. 

 

5. The game machine according to claim 4, 

 wherein the consumption information processing uni t 

calculates the maximum consumption information by s pecifying a 

maximum consumption point of virtual game balls per  continuous 

unit time from a record of the number of fired virt ual game 
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balls in a predetermined time among ball informatio n records in 

the game machine. 

 

6. The game machine according to claim 1, 

 wherein the consumption information processing uni t 

receives maximum consumption information selected o r input by a 

player, and displays the maximum consumption inform ation on the 

display device. 

 

7. The game machine according to any one of claims 1 to 6, 

further comprising: 

 a warning processing unit that performs a predeter mined 

control process when a predetermined condition for the 

consumption information is satisfied. 

 

8. The game machine according to claim 7, 

 wherein the warning processing unit displays a war ning 

message on the display device as the predetermined control 

process. 

 

9. The game machine according to claim 7 or 8, 

 Wherein the warning processing unit has a pluralit y of 

thresholds, and when an amount or credit in the gam e machine 

satisfies a condition for each threshold, the warni ng 

processing unit displays different warning messages  on the 

display device as the predetermined control process . 

 

10. The game machine according to any one of claims  7 to 9, 

 wherein the warning processing unit stops a game i n the 

game machine as the predetermined control process. 
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11. The game machine according to any one of claims  1 to 10, 

further comprising: 

 an available game time calculation processing unit  that 

displays an available game time according to an amo unt or 

credit of a player. 

 

12. The game machine according to claim 11, 

 wherein the available game time calculation proces sing 

unit calculates the available game time using a max imum number 

of virtual game balls that can be fired per unit ti me, an 

exchange rate, and an amount. 

 

13. The game machine according to claim 11, 

 wherein the available game time calculation proces sing 

unit calculates the available game time using a bal l payout 

ratio, a maximum number of virtual game balls that can be fired 

per unit time, an exchange rate, and an amount. 

 

14. The game machine according to claims 11 to 13, 

 wherein when the available game time calculated by  the 

available game time calculation processing unit sat isfies a 

predetermined condition for the available game time , the 

exchange rate is changed using maximum consumption information. 

 

15. The game machine according to any one of claims  1 to 14, 

 wherein when consumption information per predeterm ined 

unit time satisfies a predetermined condition, the game 

processing unit changes a firing speed of a virtual  game ball 

so as not to exceed the consumption information in the 
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consumption information processing unit. 

 

16. The game machine according to any one of claims  1 to 15, 

 wherein when a base satisfies a predetermined cond ition, 

the game processing unit changes a base setting so as not to 

exceed the consumption information in the consumpti on 

information processing unit. 

 


