SPECI FI CATI ON GAVE APPARATUS, GAME MACHI NE MANI PULATI ON DEVI CE, GAME
SYSTEM AND | NTERACTI VE COVMUNI CATI ON METHOD FOR GAME APPARATUS

Technical Field The present invention relates to a gane apparat us,
a ganme machi ne mani pul ati on device, a game system and an interactive
comuni cati on nethod for a ganme apparatus, for exanple, which are suitably
applied for the case in which either of various ganme machi ne mani pul ati on
devices is connected to a gane apparatus so as to produce an appropriate
presence in response to a particular signal froma ganme machi ne main body
for reproducing a video recording_nedium Background Art

Conventional |y, there has been a gSPEGLELEATHPENL™ reproduces infornation
on a gane froma video recording nediumin response to user's manipul ation
on a controller to progress the gane. Specifically, as illustrated
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1 SYSTEM AND INTERACTIVE COMMUNICATION METHOD FOR GAME

APPARATUS

Technical Field

The present invention relates to a game apparatus,
a game machine manipulation device, a game system, and an
interactive communication method for a game apparatus, for
example, which are suitably applied for the case in which
either of various game machine manipulation devices is
connected to a game apparatus so as to produce an
appropriate presence in response to a particular signal
from a game machine main body for reproducing a video

recording medium.

Background Art

Conventionally, there has been a game system which
reproduces information on a game from a video recording
medium in response to user's manipulation on a controller
to progress the game.

Specifically, as illustrated in Fig. 1, in this
game system GS, a game machine main body 27 contains a CD-

ROM driver having a function of reproducing a CD-ROM,



which is a video recordi ng nedium The game nmachine main body 27 has, on a
top surface thereof, a |lid nmenber 28 which is closed after a CD-ROM i s
accomodat ed; an open/close switch 29 for opening and closing the |id
menber 28; a power supply switch 30 for supplying electric power; a reset
switch 31 for returning the operation of the gane nmachine nmain body 27 to
an initial state; and a connection port 32 capable of connecting two
mani pul ati on devi ces. Connecting a connector 20 of a ganme nmachi ne
mani pul ati on device CI1l to this connection port 32 nakes it possible to
performinteractive comunications between  the naﬁggulatlon deV|ce CTl,a

nd
the ganewhkehnd sied nvhd@pe vegording mediul, The gameAAGH F&ﬁ(ﬁ@ln
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2 power; a reset switch 31 for returning the operation of
the game machine main body 27 to an initial state; and a
connection port 32 capable of connecting two manipulation
devices.

Connecting a connector 20 of a game machine
manipulation device CT1 to this connection port 32 makes
it possible to perform interactive communications between
the manipulation device CT1 and the game machine main body
27A.

The game machine manipulation device CT1l, as
illustrated in Fig. 2, is formed in the shape of
eyeglasses, and has a housing body composed of an upper

~case 2 and a lower case 3 which can be separated. This
housing body is formed at both longitudinal ends with
first and second manipulation supports 4, 5 which
outwardly protrude just like horns so that a user can grip
them with both hands for supporting. In a narrower middle
portion of the housing body, a start select unit 6
including switches is provided for use in starting a game,

selecting one from games, and so on. Also, first and
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second mani pul ation units 7, 8 are formed in a circular shape at
hori zontal ly synmetric positions on both sides of the housing body and a
plurality of switches are arranged in substantially a central portion of
each of the manipulation units 7, 8. Further, third and fourth
mani pul ation units 9, 10 each conprising a plurality of sw tches, which
allows the user to manipulate mainly with the index finger and m ddl e
finger, are disposed at horizontally symmetric positions on side wall
surfaces in front portions of the housing body. The start sel ect
unit 6 is a group of switches which include a start switch 11 and a sel ect
switch 125eqond paiipvhad inn wabd kel i SstaR@nfOHBRAoAUR t S XS a¥ he
second mani_pul ation _uni{ 8. The_select swtch 12 LSjWﬁéOVide3H%0L sel ctin%
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while the, star switch 11 is a,swt for .gctually starting the gane.
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switches, which allows the user to manipulate mainly with
the index finger and middle finger, are disposed at
horizontally symmetric positions on side wall surfaces in
front portions of the housing body.
The start select unit 6 is a group of switches
which include a start switch 11 and a select switch 12,
both positioned between the first manipulation unit 7 and
the second manipulation unit 8. The select switch 12 is
provided for selecting the degree of difficulty or the
like, for example, when a game is started, while the start
switch 11 is a switch for actually starting the game.
The first manipulation unit 7 is structured to have
a concavity 13 corresponding to a concave portion formed
substantially in a cross shape in a central portion of the
circular first manipulation unit 7, which was an end
portion of the housing body, and windows 15 formed in the
concavity 13 to make four key tops l1l4a, 14b, 1l4c, 14d

extend therethrough from the inside to the outside. The

windows 15 are positioned in conformity with the concavity



13 substantially in a cross shape, such that the heads of the four key
tops l1l4a, 14b, 14c, 14d face each other in four directions. The
second mani pul ation unit 8 is formed with a concavity 16 corresponding to
a concave portion forned substantially in a cross shape in a central
portion of the <circular second manipulation unit 8. Also, the second
mani pul ation unit 8 has four cylinders 17 at upper, lower, |eft and right
positions, respectively, of the cross- shaped concavity 16, each havi ng an
opening of a size that allows each of cylindrical key tops 16a, 16b, 16¢c,
16d to extend therethrough fromthe inside to the outside. The
four top kdysubgitansgalisy ing@ rayessesape viwWabl &hakobhie ikpadeninf s
on their top surfaces, for exanple, synbols (narks% representative of,
functi onstBBcKOUE ke toperdfa  cifpP, (k4Fy ddd hEarieLashOtheFhd Niser
to readil identify the functions of the respective switches. Al so, these
key tops {%ﬁf ,e§§&f"T%d and the cylinders 17 are forned w th uni que
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circular second manipulation unit 8. Also, the second
manipulation unit 8 has four cylinders 17 at upper, lower,
left and right positions, respectively, of the cross-
shaped concavity 16, each having an opening of a size that
allows each of cylindrical key tops 16a, 16b, 16c, 16d to
extend therethrough from the inside to the outside.

The four top keys 1l6a, 16b, 1l6c, 16d have readily
viewable recognition symbols on their top surfaces, for
example, symbols (marks) representative of functions such
as O, A, O, X or the like to allow the user to readily
identify the functions of the respective switches. Also,
these key tops 16a, 16b, 16c, 16d and the cylinders 17 are
formed with unique protrusions or cut-outs at respective
lower end portions thereof such that the key tops cannot
be inserted into different cylinders 17 when assembly.

The third and fourth manipulation units 9, 10 are
formed to protrude from the wall surfaces of front
portions of the first and second manipulation units 7, 8.

The third and fourth manipulation units 9, 10 include



openi ngs 18 which are two lines of two slits forned through the protruding
wal | surfaces in parallel, one above the other, and operation support
mani pul ation switches forned by protrudi ng el ongated key tops 19a, 19b,
19c, 19d, which substantially fit into the openings 18, fromthe inside to
t he out si de. The ganme nmachi ne mani pul ati on device CT1 having the
structure as nentioned above is connected to the gane machi ne mai n body
27, described above with reference to Fig. 1, with a predeterm ned
connector 20. Further, the gane nmachine main body 27 is connected to a
monitor such as a television receiver or the Iike. In _general, the user
hol ds t hoPRRipg St 18nwhdcheakia tWet A inssisof ke psldites fRAMRA ati on
buttons in the first to fourth K manipulation units 7, 8, 9, 10 with fingers
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The game machine manipulation device CT1 having the
structure as mentioned above is connected to the game
machine main body 27, described above with reference to
Fig. 1, with a predetermined connector 20. Further, the
game machine main body 27 is connected to a monitor such
as a television receiver or the like. In general, the
user holds the manipulation device with both hands,
manipglates manipulation buttons in the first to fourth
manipulation units 7, 8, 9, 10 with fingers of both hands
to instruct movements of an operation target such as a
character or the like on the monitor screen for playing a
game.

The game machine manipulation device CT1l, having
the structure as described above, is adapted to allow the
user to manipulate the groups of buttons in the first to
fourth manipulation units with fingers to instruct an
operation target of a game to move on the screen of a
monitor, thus advancing the game. During the play, the

user experiences bodily sensation of how the game is
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the front of the housing body. The start select unit 6 is as a
group of switches which include a start switch 11 and a select switch 12,
both positioned between the first manipulation unit 7 and the second
mani pul ation unit 8. The select switch 12 is provided for selecting the
degree of difficulty or the |like, for exanple, when starting a gane, while
the start switch 11 is a switch for actually starting the gane.

The first manipulation unit 7 is structured to have a concavity 13
corresponding to a concave portion formed substantially in a cross shape

in a central portion of the _circular first manipulation unit 7, which was
an end pbRei FFRtiRE HRCi REWHHYII BRAYM ndows 15 forned in the
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like, for example, when starting a game, while the start
switch 11 is a switch for actually starting the game.

The first manipulation unit 7 is structured to have
a concavity 13 corresponding to a concave portion formed
substantially in a cross shape in a central portion of the
circular first manipulation unit 7, which was an end
portion of the housing body, and windows 15 formed in the
concavity 13 for four key tops 1l4a, 14b, l1l4c, 144 to
extend therethrough from the inside to the outside. The
windows 15 are positioned in conformity with the concavity
13 substantially in a cross shape, such that the heads of
the four key tops 14a, 14b, l1l4c, 14d face each other in
four directions.

The second manipulation unit 8 is provided with a
concavity 16 corresponding to a concave portion
substantially in a cross shape in a central portion of the
circular second manipulation unit 8. Also, the second

manipulation unit 8 has four cylinders 17 at upper, lower,

left and right positions, respectively, of the cross-
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advancing, only with visual sense obtained by viewing characters on the
noni tor screen and with acoustic sense obtained by |listening to sounds
generated froma speaker of the nonitor. However, it is not sufficient to
fully satisfy the user with the bodily sensation of the gane. In
addition, in the conventional ganme machine manipul ati on device CT1, when
any of the manipulation buttons in the first to fourth manipulation units
7, 8, 9, 10 is depressed to operate the ganme machine, data indicative of
either ON or OFF is transmitted in accordance with the depression of the
button as manipulation data to the ganme nachine nain body. Wth such a
gamanacmdmansmqnnaphéYcwwtbeWI*@aCTFQmaﬁtG@tabﬂe@gPIaYl&ﬂﬁﬁﬂl it
is difficult to provide a fine control such as an apal og contral .
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6 In addition, in the conventional game machine
manipulation device CTl, when any of the manipulation
buttons in the first to fourth manipulation units 7, 8, 9,
10 is depressed to operate the game machine, data
indicative of either ON or OFF is transmitted in
accordance with the depression of the button as
manipulation data to the game machine main body. With
such a game machine manipulation device like CT1l adapted

for digital control, it is difficult to provide a fine

control such as an analog control.

Disclosure of the Ingention

The present invention has been made in view of the
problems mentioned above, and is intended to propose a
game apparatus, a game machine manipulation device, a game
systém, and an interactive communication method for a game
apparatus, which are capable of performing an optimal
control, when any of various game machine manipulation

devices having a variety of functions is connected to the

game machine main body, by recognizing functions available



fromthe connected gane machi ne mani pul ati on device by the gane nachi ne
mai n body. To sol ve the problens nentioned above, in the present

i nvention, a gane nmachi ne mani pul ati on device has storing neans for
storing predeterm ned function information so as to transmt the function
information to a gane apparatus in response to an information request
command fromthe gane apparatus, while a gane apparatus retrieves the
function informati on possessed by the game rmachi ne nmani pul ati on devi ce,
selects predetermned function information fromthe retrieved function
information to be set to the_gane machi ne mani pul ati on devi ce, thereby
nmeki ng i tEpeBsithe FS“&%QB?#\&?Qﬁt ﬁﬁhl%ﬁnHQﬂ1?54@ﬁk9©aﬁﬁﬁﬁﬁﬁlHE the
mani pul ati on devi ce, connecfed, to the gane apparat us. Further, in
the presd@menParhine t“ffblﬁaﬁé"ﬁéchi ne manipul ation device has storing

means for storin ower. unmt i nf or t Qn of .th response neans so
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possibl e { FBea¥{bn so as to transmit the function information to
a game apparatus in response to an information request
command from the game apparatus, while a game apparatus
retrieves the function information possessed by the game
machine manipulation device, selects predetermined
function information from the retrieved function
information to be set to the game machine manipulation
device, thereby making it possible to perform an optimal
control for the game machine manipulation device connected
to the game apparatus.

Further, in the present invention, the game machine
manipulation device has storing means for storing power
consumption information of the response means so as to
transmit the power consumption to the game apparatus in
response to a information request command from the game
apparatus, and moreover, the game apparatus transmits
response means control data to the game machine
manipulation device based on the power consumption
information for the response means of the game machine

manipulation device, thereby making it possible to perform



an optimal control for the response neans of the gane mnachi ne mani pul ation

devi ce connected to the gane appar at us. Brief Description of the

Dr awi ngs Fig. 1is a plan viewillustrating a genera

configuration of a conventional gane system Fig. 2is a
perspective view illustrating the structure of a conventional gane nmachi ne
mani pul ati on devi ce. Fig. 3is aplan viewillustrating a genera
configuration of a gane system according to the present invention.

Fig. 4 is a perspective viewillustrating the structure of a game nachine
mani pul ati on devi ce, FEg. 5 1is a perspective viewillustrating a
notor ofdh PR&IMAL FORfkrol for thepjrespongesmeapscpf| the (3AM8g how

a support_is_.,vibrated by a potor \ Fig. .7 s, a rspective view
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Fig. 8 isa$ grois-gectional view illustrating the structure of a voice
coil type R ﬁghs heans. Figs. 9A and 9B are cross-sectional view
illustrating how a vibrator vibrates. 8

Brief Description of the Drawings

Fig. 1 is a plan view illustrating a general
configuration of a conventional game system.

Fig. 2 is a perspective view illustrating the
structure of a conventional game machine manipulation
device.

Fig. 3 is a plan view illustrating a general
configuration of a game system according to the present
invention.

Fig. 4 is a perspective view illustrating the
structure of a game machine manipulation device.

Fig. 5 is a perspective view illustrating a motor
of a response means.

Fig. 6 is a side view illustrating how a support is
vibrated by a motor.

Fig. 7 is a perspective view illustrating the
structure of a voice coil type response means.

Fig. 8 is a cross-sectional view illustrating the
structure of a voice coil type response means.

Figs. 9A and 9B are cross-sectional view

illustrating how a vibrator vibrates.



Figs. 10A and 10B are characteristic graphs each illustrating the waveform

of a current for driving a vibrator. Figs. 11A and 11B are
characteristic graphs illustrating the waveformof a current for driving a
vi brat or. Fig. 12 is a side view illustrating how a manipulation
device is vibrated by a vibrator. Fig. 13 is a block diagram
illustrating the configuration of a gane nachi ne main body and a gane
machi ne mani pul ati on devi ce. Fig. 14 is a flow chart illustrating a
comuni cati on processing procedure of a controller. Fig. 15 is a

tabl e showi ng a payaneter_settin ON OFF conmmapd.

node d. ., Fig. 16 is
a table show ng & t8ftrr diQRrapsk &'%t pge cRarpShsbhstdfugHaphs e"“c?’Fi g.
17 is a't e show ng a controller node . acquisition commaond. . Fi g.
T8 15 o (hbLEsHIHE AR OO, MBMEEoRBaRt &1 Py LRfnant afivingpp, M
s a tabL&iﬁQ%ﬂ%ﬁg an actuator information acquisition comuand.
Fig. 20 isTa table" showi ng an actuator status acquisition conmmand.
9 Figs. 11A and 11B are characteristic graphs

illustrating the waveform of a current for driving a
vibrator.

Fig. 12 is a side view illustrating how a
manipulation device is vibrated by a vibrator.

Fig. 13 is a block diagram illustrating the
configuration of a game machine main body and a game
machine manipulation device.

Fig. 14 is a flow chart illustrating a
communication processing procedure of a controller.

Fig. 15 is a table showing a parameter setting mode
ON/OFF command.

Fig. 16 is a table showing a controller information
acquisition command.

Fig. 17 is a table showing a controller mode
acquisition command.

Fig. 18 is a table showing a controller mode
setting command.

Fig. 19 is a table showing an actuator information
acquisition command.

Fig. 20 is a table showing an actuator status

acquisition command.



Fig. 21 is a table show ng a conmuni cation continuation conmand.

Fig. 22 is a table showing a command for acquiring a |ist of

si mul t aneousl y operabl e actuators. Fig. 23 is a table showing a
command for setting details of a paraneter for an actuator. Fi g.
24 is a table showng a controller button information acquisition command.
Fig. 25 is a table showi ng an actuator paraneter setting conmand.

Fig. 26 is a table showi ng an actuator node setting command. Fi g.
27 is a flowchart illustrating a controller node setting processing
procedure. Fig. 28 is a flow chart jIIustraI&R% an actuat or

i nfor mati on acquifst 9+ of pridedsitiPheosbAWENg a commpnd capipd 5 | oy

chart iIIustgatiQ? a current %Pntrol processi ng procedure. Fig. 30
is a flofXREMDYFELEP, FIMH2B -exanpl e of a conmunication in the protocol
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10 Fig. 23 is a table showing a command for setting
details of a parameter for an actuator.

Fig. 24 is a table showing a controller button
information acquisition command.

Fig. 25 is a table showing an actuator parameter
setting command.

Fig. 26 is a table showing an actuator mode setting
command.

Fig. 27 is a flow chart illustrating a controller
mode setting processing procedure.

Fig. 28 is a flow chart illustrating an actuator
information acquisition processing procedure.

Fig. 29 is a flow chart illustrating a current
control processing procedure.

Fig. 30 is a flow chart illustrating an example of
a communication in the protocol 2.0 mode.

Figs. 31A to 31F are state transition diagrams
illustrating an example of a communication for acquiring
controller information and so on. |

Figs. 32A to 32F are state transition diagrams

illustrating a mode switching procedure.
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Fig. 33 is aflowchart illustrating a processing procedure executed by

t he ganme machi ne nmai n body. Fig. 34 is a flowchart illustrating a
processi ng procedure executed by the gane machi ne nmani pul ati on devi ce.
Best Mbde for Carrying Qut the Invention One enbodi nent of the
present invention will hereinafter be described in detail with reference
to the acconpanying draw ngs. In Fig. 3, a gane system GS has a
ganme nmachi ne main body 27; a gane machi ne mani pul ati on device (controller)
CT10 for setting the contents of a game and inputting instructions
according to thelfrogress of the gane to the ame machi ne nmai n body 27;

and a nonitor 39 vidduat Fya Sl aghag hohl dies bkt i@k sa oprocessingrye
e T oduci BEOEOdS FENE KA L RoAs DYy thBG AR oRaR BRARGHE TAE Mo sur f ace
ol otsrﬁgg:ma o o AR LECEAied FhARE T\t g T E Br e Sling
openi ng Sﬂ' clei 9 quéédgeﬁerﬁggrtﬁg tgaahm 1&?0 ?u?ﬁﬁﬁir’]lgﬁﬁﬂa%Q&Qrdev1c

suppl yin Pe&Tit power e operation of
the gane nmachine main body 27 to an initial state and a connection port
32 capabl e of connecting two mani pul ati on devi ces.

11 Best Mode for Carrying Out the Invention

One embodiment of the present invention will
hereinafter be described in detail with reference to the
accompanying drawings.

In Fig. 3, a game system GS has a game machine main
body 27; a game machine manipulation device (controller)
CT10 for setting the contents of a game and inputting
instructions according to the progress of the game to the
game machine main body 27; and a monitor 33 for visually
displaying how the game goes on.

The game machine main body 27 contains a CD-ROM
driver having a function of reproducing a CD-ROM, which is
a video recording medium. The top surface of the game
machine main body 27 is provided with a 1lid member 28 for
closing after a CD-ROM is accommodated; an open/close
switch 29 for opening and closing the lid member 28; a
power supply switch 30 for supplying electric power; a
reset switch 31 for returning the operation of the game
machine main body 27 to an initial state; and a connection

port 32 capable of connecting two manipulation devices.
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Connecting a connector 20 of the game nmachine manipulation device CT10 to
this connection port 32 makes it possible to performinteractive
comuni cati ons between the mani pul ati on device CT10 and the gane machi ne
main  body 27. The ganme machi ne mani pul ati on device CT10, as
illustrated in Fig. 4, is fornmed in the shape of eyeglasses, and has a
housi ng body conposed of an upper case 2 and a | ower case 3 which can be
separated. Both |ongitudinal ends of this housing body is provided with
first and second nmani pul ati on supports 4, 5 which outwardly protrude just

| i ke horns so that the user can g themwi th both hands for supporting.
In a narrower mQRﬂ%eﬁ&ﬁQ%naoFQF% ﬁ&&ﬁr@ob&ﬂ/t%?s&%qe§EP&h1Qﬁlt 6

ifPS'm”Sian R3 g1 i fn p/sao%‘bwﬁf;]@ 14, %0 ?i%%&%?&ﬂ%ﬁﬁ&t%nvaﬁﬁ 3#29@9‘5%
f d J h
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Furt her ourth = mani &t ron unt conprls ng
plurality,9fy g W tches, which alloms the user to nanlpulate mai nl'y mnth
t he i ndex flnger and n1dd|e finger, are disposed at horizontally symetric

positions on siderwel hawid fA&@Rhine manipulation device CT10, asd2
illustrated in Fig. 4, is formed in the shape of
eyeglasses, and has a housing body composed of an upper
case 2 and a lower case 3 which can be separated. Both
longitudinal ends of this housing body is provided with
first and second manipulation supports 4, 5 which
outwardly protrude just like horns so that the user can
grip them with both hands for supporting. In a narrower
middle portion of the housing body, a start select unit 6
including switches is provided for use in starting a game,
selecting one from games, and so on. Also, first and
second manipulation units 7, 8 are formed in a circular
shape at horizontally symmetric positions on both sides of
the housing body, and a plurality of switches are arranged
in substantially a central portion.of each of the
manipulation units 7, 8. Further, third and fourth
manipulation units 9, 10 each comprising a plurality of
switches, which allows the user to manipulate mainly with
the index finger and middle finger, are disposed at

horizontally symmetric positions on side wall surfaces in
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shaped concavity 16, each having an opening of a size that allows each of
cylindrical key tops 16a, 16b, 16c, ‘16d to extend therethrough fromthe

i nside to the outside. The four top keys 16a, 16b, 16c¢, 16d have
readily viewable recognition synbols on their top surfaces, for exanple,
synbol s (marks) representative of functions such as [err], [err], [err],

[err] or the |like so as to allowthe user to readily identify the
functions of the respective switches. Also, these key tops 16a, 16b, 16c,
16d and the cylinders 17 are fornmed with unique protrusions or cut-outs in

| ower end portions thereof such that the key tops cannot be_inserted into
di fferentSk PFﬁkﬁ%nE?WMﬁﬂlééseﬁﬂﬁh having a1 QPepdnghPfodr t$ize that

de f I f f
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too sl 1 S¥EFRE ﬁ"*ﬂ?%%'&hﬂsmgﬁ #&‘%ﬂﬁ?ﬁg"?ﬁf%&ﬂ?ﬁ%?’?ﬁc BFEHER one
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rot ruding t her TS ERUY 68T KHPEDLs T BH A0, SHEE gy b0 B y
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above in connection wth
as O, A, O, X or the like so as to allow the user to
readily identify the functions of the respective switches.
Also, these key tops 16a, 16b, 16c, 164 and the cylinders
17 are formed with unique protrusions or cut-outs in lower
end portions thereof such that the key tops cannot be
inserted into different cylinders 17 when assembly.

The third and fourth manipulation units 9, 10 are
formed to protrude from the wall surfaces of the front of
the first and second manipulation units 7, 8. The third
and fourth manipulation units 9, 10 include openings 18
which are two lines of two slits formed through the
protruding wall surfaces in parallel, one above the other,
and operation support manipulation switches formed by
protruding therethrough elongated key tops 19a, 19b, 19c,
19d, which substantially fit into the openings 18, from
the inside to the outside.

The game machine manipulation device CT10 having

the structure as mentioned above is connected to the game

machine main body 27, described above in connection with
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Fig. 3, with a predeterm ned connector 20. Further, the gane machi ne main
body 27 is connected to a nonitor 33 such as a television receiver or the
like. In general, the user holds the mani pul ati on device wi th both hands,
mani pul at es mani pul ati on buttons of the first to fourth nmanipulation units
7, 8, 9, 10 with fingers of both hands to instruct novenents of an
operation target such as a character or the like on the nonitor screen for
pl aying a gane. Here, the ganme nachi ne mani pul ati on devi ce CT10
illustrated in Fig. 4 has response neans 21 and 51 each in a predeterm ned
space inside the housing body. The response neans 21 is disposed on a
response Fitdins 3 pdti thom RrpAgdespinsd, eorpesitomnful atﬁ‘bﬁtéﬁﬁ'por‘éhﬁ

of the lower case 3, As il]Justrated in Fig. 5 the _response neans

conpri segamgpM@chine, main bodwr2Lais r%‘?'&f‘&r"h&d nE@nte P8 LR raf-”atl ng
shaft 25 of at.a position deviat nter t her
e Pacughoadoi Fe sl 60 m?ﬁltvm% ?rﬁn ¢ FTkin: 14, ene kA’

mot or 24 s rats%tredh?%g% roégtgl %te no Céoiﬁ 85 f, 9eel 2k

vi brati ong Stions ® |rs nanlpu%dtion

ey CTINR A N AL e i

6. In thiganipulation units 7, 8, 9, 10l@ith fingers of both hands
to instruct movements of an operation target such as a
character or the like on the monitor screen for playing a
game.

Here, the game machine manipulation device CT10
illustrated in Fig. 4 has response means 21 and 51 each in
a predetermined space inside the housing body. The
response means 21 is disposed on a response means
positioning place 22 into a first manipulation support 4
of the lower case 3. As illustrated in Fig. 5, the
response means 21 comprises a motor 24, and a cylindrical
rotator 26 mounted to the rotating shaft 25 of the motor
24 at a position deviated from the center thereof, i.e.,
at an eccentric position. With this manner of mounting,
as the motor 24 is rotated, the rotator 26 eccentrically
rotates to generate vibrations.
The vibrations vibrate not only the first

manipulation support 4 but also the housing comprising the
lower case 3 and the upper case 2 to vibrate the entire

manipulation device, as illustrated in Fig. 6. 1In this
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way, dynam c bodily sensation can be given to the user who 1is manipulating
t he game machi ne nmani pul ati on device CT10. The vibrations generated by the
eccentric rotation of the rotator 26 can be arbitrarily varied by
adjusting the rotating speed and torque of the notor 24, thereby changing
t he magni tude of the response neans 21. Al so, in the gane nmachi ne
mani pul ati on device CT10 illustrated in Fig. 4, the response neans 51 is
di sposed on a response nmeans positioning place 52 into the second
mani pul ati on support 5 of the |lower case 3. This response neans 51 has a
vibrator 53 for_linearly reciprocal novenents. Mre specifically, as
i || ustratwd¥indynpamic hodilysFansapdan canhde ggh¥eghtite3thegygser who
substantially at the center of an cylindrjcal coi] bgbbin 57 to formthe
vi brat or 53, m3nd RY 18tHNI ot BeaAAME 1 mAGHBRE( MAN 1 RB L atekPRt A VG  CH LD -
55, 56 for reci,grocally vibrating the, vibrator 53 jn.the axial, directiqn
of the coFbenguiinaBsohs gelerghadonss the: Aokt idsHocatd MuAd i
conductive wires in_oppaosite direciions to each other to,.forma first coi
56 and  SREBRPGOrF BOR TS EALeESR Y ARkl Py, eikin dEdnY shdoi o
58 and 59 m ri E gg geft r 3ﬂ§tﬁ then gﬁﬁty fitted
in |oose ]f?%atﬁp%e% ég tea‘ﬁ B E,tor e‘gg%p%eﬁg; e 9araell' 19%?%% I'm the
magneti c dRhAGiHG BRetMhghRitW&fPesE W reliporrs@Paiedals 69 c0Mprising
t he support nber 61 and a 16
' Also, in the game machine manipulation device CT10
illustrated in Fig. 4, the response means 51 is disposed
on a response means positioning place 52 into the second
manipulation support 5 of the lower case 3. This response
means 51 has a vibrator 53 for linearly reciprocal
movements. More specifically, as illustrated in Fig. 7,
the response means 51 has a weight 63 fixed substantially
at the center of an cylindrical coil bobbin 57 to form the
vibrator 53, and also has a stator 54 composed of two
magnetic materials 55, 56 for reciprocally vibrating the
vibrator 53 in the axial direction of the coil bobbin 57.
Both ends of the coil bobbin are wound with
conductive wires in opposite directions to each other to
form a first coil 58 and a second coil 59. The coil
bobbin 57 thus provided with the coils 58 and 59 at the
right and left ends thereof has both ends loosely fitted
in loose fit holes 55E and 56E, respectively, which are

formed in the magnetic materials 55 and 56, respectively.

The suspender 60 comprising the support member 61 and a
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| eaf spring 62 keeps a state capable of performng reciprocal novenents.
Fig. 8 illustrates a cross-section of the response neans 51. The two
magnetic materials 55 and 56 formng the stator 54 each has the outer
appear ance substantially in a cylindrical shape. Cylindrical magnetic
poles (S poles) 55A and 56A are protrusively forned along the central
axial lines of the magnetic materials 55 and 56, respectively. The
magnetic materials 55 and 56 are connected by fixedly inserting a core 64
between the magnetic poles 55A and 56A. In this connection, a nenber for
connecting the magnetic materials 55 and 56 is not limted to the core 64,
but any nb®afa@RXivgr &3 nkeepfera abptse capablstefdperformingnul arly
protrudi ng magnetic_poles (N poles) 55B and 56B are fornmed opposite to the
per i pher SFeS#PrR®A bf mavRmeBEFoct | ve magnetic pol es 55A and 55B with a
predet er mi ned spacj ng therebetween. Therefore, in th magpetic nmateri al

55, a magnetic [IEAddefsi i BSEEAYES| A SrORS-REREIOI DT | Ehfo KoEBEpse
bet oo WERFAIIE ! AR o mAHRUEGTHHER B R0 Rad B fbilRe,
005 o' off! § R84 ERCh BB IURY feLE, F¥haRtegdd, HRATHIAG Y
is looselynfhttGf1ifldrical shape. Cylindrical madhetic poles (S
poles) 55A and 56A are protrusively formed along the
central axial lines of the magnetic materials 55 and 56,
respectively. The magnetic materials 55 and 56 are
connected by fixedly inserting a core 64 between the
magnetic poles 55A and 56A. 1In this connection, a member
for connecting the magnetic materials 55 and 56 is not
limited to the core 64, but any non-magnetic resin member
may be used instead.
Annularly protruding magnetic poles (N poles) 55B
and 56B are formed opposite to the peripheral surface of
the respective magnetic poles 55A and 55B with a
predetermined spacing therebetween. Therefore, in the
magnetic material 55, a magnetic flux density B exists in
a gap (the loose fit hole 55E) between the magnetic pole
55A and the magnetid pole 55B, while in the magnetic
material 56, the magnetic flux density B exists in a gap
(the loose fit hole 56E) between the magnetic pole 56A and
the magnetic pole 56B. One end of the coil bobbin 57,

which forms part of the vibrator 53, is loosely fitted in
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the loose fit hole 55E of the nmagnetic material 55, wherein the coil 58
wound around the end portion is positioned across the magnetic fl ux.
Simlarly, in the magnetic material 56, the other end of the coil bobbin
57, which fornms part of the vibrator 53, is loosely fitted in the |oose
fit hole 56E of the magnetic material 56, wherein the coil 59 wound around
the other end is positioned across the magnetic fl ux. Assune
herein that an initial state of the vibrator 53 is such that its end at
which the coil 58 is formed shift in the left direction so as to abut on
the magnetic _nmaterial 55, as |Ilustrated in Fi 9A. Wien the cail 58 is
amﬂleg\ﬁhﬂ éqmq%lﬂbtUHQ%ﬁt SpEeef tWQNm%QQ%ﬁkFagaqqqiéiréﬁﬁj|n Fig.
10A, and the coqil with a drlv% g curre

sty e rRYa £Re BT S wAdAa " erqund "Ead 148 At iPEidE he coil
58, Wi | S4beydLd B0 S £k R HAbndess: "PL oY OV R ONUEIPe G0l g

the ini a force

appl i od Wadfeedol |maBle sy (HRL WieVbRIAP oBR TBY CorE0 dOEL HilbLh 87,

toward the gnetic nate and the vibrator st ops at

posi tion i ¥Ri Eo L8 f)'%q:'@fofEhQH’é by 2b¥ator 53 ”Ef's""'l%éé‘fyc‘!'ltégda@ﬂ S

on the magnetic material 56, as illustrated in B. en,

time t=T.tHéel1ddse NFitUH &N BhﬁriffEQMSmagnetlc material 56,
wherein the coil 59 wound around the other end is
positioned across the magnetic flux.

Assume herein that an initial state of the vibrator
53 is such that its end at which the coil 58 is formed
shift in the left direction so as to abut on the magnetic
material 55, as illustrated in Fig. 9A. When the coil 58
is applied with a driving current I.,,, for example as
illustrated in Fig. 10A, and the coil 59 is applied with a
driving current I,, as illustrated in Fig. 10B, the driving
current I,, flows through the coil 58, while the driving
current I,, does not flow through the coil 59 at the
initial state (time t=0).
Thereby, a force F = I,;XB is applied to the coil

58, so that the vibrator 53 moves to the right (i.e.,
toward the magnetic material 56), and the vibrator 53
stops at the position at which the end of the vibrator 53
formed with the coil 59 abuts on the magnetic material 56,

as illustrated in Fig. 9B.

Then, at time t=T, the driving current I,, flows
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through the coil 59 as illustrated in Fig. 10B, while the driving current
I[err] does not flow through the coil 58 as illustrated in Fig. 10A The
coil 59 is therefore applied wth a force -F because the coils 58 and 59
are wound in opposite directions to each other. As a result, the vibrator
53 noves to the left (i.e., toward the magnetic material 55), thus
returning to the initial state illustrated in Fig. 9A Af t er war ds,
the driving currents I[err] and I[err] are alternately conducted to be
applied to the coil 58 and 59 in a simlar manner, thereby causing the
vibrator 53 to .recjprocally_nove, that is, vibrate between_ the nggneti

mat er i al stBEOYGh ckhe coil” 59, as,; 11dyfifkearsd iMmakdiGrgy 10B pathble Fhe

the drivj ts | I h t h ' ti

of the viOF SFORSEUREERE Chendioge: MO PN CHEPUED cHRPRE U Blg B8
ts | I f R (1 ' I |

appl i od th EREATF st oy 187 TORYY kHE, £61 570 hehen e GRS HPbA 1R

of f CO“S&E?B Cé”f@%.e”-'#’%e%%dé%:“éﬂ Aate, '!I.% i @Sangd @“grel%uﬁﬁe in

waveforms of the driving currents [[err and [err] applie respectlvély

to the cohphpoad da3s e €1603NA5¢ LRcH¥bERaY0 WYINET resdltysiyged in
Figs. 11Aand 11B. Specifically, for each of the driving current I[err]

and | [err¢ibreacdy PS8 atbvesn t @i €het %ﬂf | (iN@ CHr £olaxrd [ €hie] ndgnkltard |
e material 55), thus returning to the initial state
illustrated in Fig. 9A.

Afterwards, the driving currents I,, and I,, are
alternately conducted to be applied to the coil 58 and 59
in a similar manner, thereby causing the vibrator 53 to
reciprocally move, that is, vibrate between the magnetic
materials 55 and 56.

In this connection, changing the periods of the
driving currents I,, and I.,, can change the vibrating
frequency of the vibrator 53. Also, chaﬂging the current
values of the driving currents I,, and I,, can change the
force F (that is, acceleration) applied to the vibrator 53.

Instead of the method of turning on and off
constant current values as illustrated in Figs. 10A and
10B, the waveforms of the driving currents I,, and I,
applied respectively to the coils 58 and 59 are changed in
an analog manner as illustrated in Figs. 11A and 11B.

Specifically, for each of the driving current I,, and I,,,

each perioed T in which the driving currents I,, and I,, are
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conducted is further segnented into sub-periods, and a different current
value is set for each sub-period. Then, these current values are
transferred as packet data from the gane machi ne nmain body 27 to the gane
machi ne mani pul ati on device CT10, thereby allowi ng the vibrator 53 of the
response neans 51 to generate vibrations which have gradually increasing
acceleration. In this way, it is possible to nake the response neans 51
generate a variety of vibrations having different magnitudes, anplitudes,
vi bration frequencies and so on. For exanple, a variety of val ues
can be set to current value data transferred to the ga hi ne

mani pul aﬂ%dﬂé\ﬁ% t?l(f“d’éﬂ‘ﬁé' M’E?.ﬂ&&cda,lﬂéﬁerﬁﬂhgpgﬁ'in‘?ﬁ@ 'dg?d’r‘l'%eaof
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coils 58 and only tor shori tinme periods to generate [arge vibrations
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smal | and conti nuous
gradually increasing acceleration. 1In this way, it is
possible to make the response means 51 generate a variety
of vibrations having different magnitudes, amplitudes,
vibration frequencies and so on.

For example, a variety of values can be set to
current value data transferred to the game machine
manipulation device CT10 as the packet data, depending on
the degree of impact applied to an operation target in a
game under progress in the game machine main body 27. 1In
addition, the number of current value data allocated in
one packet can be set to any of various values. Thus, by
setting a variety of driving current waveforms depending
on how the game is progressing, large current values may
be alternately applied to the coils 58 and 59 only for
short time periods to generate large vibrations such as
impacts in the game machine manipulation device CT10, for
example, in a scene where an operation target is applied
with a large impact. On the other hand, in a scene where

an operation target generates small and continuous
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vi brations, for exanple, such as those generated in an idling autonobile,
smal l er current values may be alternately applied to the coils 58 and 59
for a long time period, thereby generating vibrations in the ganme nachi ne
mani pul ati on device CT10 just like vibrations caused by an idling

aut onobi | e. As descri bed above, vibrations generated by the
response neans 51 is transmtted not only to the second nmanipul ation
support 5 but also to the housing including the |ower case 3 and the upper

case 2 to vibrate the entire device, as illustrated in Fig. 12, thereby
making it possible to give dynanjc bodily sensation to the user who is
nmani pul atY kTt R fe i AEARM Bul SUTH a8 ithosergenerated im an

result of, gpynting the response neaps 21 and 51 into the first
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as illust{aiechg Naltt@dmobi Pech vibrations may be

ot As described above, vibrations generated by the
response means 51 is transmitted not only to the second
manipulation support 5 but also to the housing including
the lower case 3 and the upper case 2 to vibrate the
entire device, as illustrated in Fig. 12, thereby making
it possible to give dynamic bodily sensation to the user
who is manipulating the game machine manipulation device
CT10.

As a result of mounting the response means 21 and

51 into the first manipulation support 4 and the second
manipulation support 5, respectively, of the lower case 3,
the response means 21 and/or 51 are vibrated by a
particular response signal from the game machine main body
27 to vibrate the entire game machine manipulation device
CT10 for a constant time period, depending on the type of
game, when the game méchine manipulation device CT10 and
the game machine main body 27 are connected to a monitor

33 such as a television receiver or the like to play a

game as illustrated in Fig. 3. Such vibrations may be
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pref erably acconpani ed when knocki ng down an opponent in a fighting gane,
when hitting the mark in a shooting ganme, when an aircraft being an
operation target is attacked on the screen, and so on. In this way, the
entire manipulation device vibrates in response to operations mnade by the
user with the mani pul ation buttons, to feed the contents of a gane under
progress back to the user playing the gane, thereby making it possible to
i nprove the presence. For driving the response neans 21 and 51 to
vi brate the gane machi ne mani pul ati on device CT10 as nentioned above, the
game machi ne_nmani pul ati on device CT10 and the  game_nachi ne nmain body 27
need an iP¥efgXakRly ashafmpPaadiesh vhgmikregking dawer AR opponent in a
comuni caijop, .,capability can be realized by connecting the ganme nmachine
o bodyt bR B conmELt YR98 JH Rl BN BbsBA TG, hEt A/ SReBELAg Game
communi cat,i ons w th,the machi ne_mani pul ati on . devi ge £T10, .as
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parallel 1/Ointerface
the contents of a game under progress back to the user
playing the game, thereby making it possible to improve
the presence.

For driving the response means 21 and 51 to vibrate
the game machine manipulation device CT10 as mentioned
above, the game machine manipulation device CT10 and the
game machine main body 27 need an interactive
communication capability. The interactive communication
capability can be realized by connecting the game machine
main body 27 to a connector 20 which provides interactive
serial communications with the game machine manipulation
device CT10, as described in Fig. 13. It should be noted
that this embodiment is described in connection with a
configuration including only one game machine manipulation
device CT10 connected to the game machine main body 27.

In the game machine manipulation device CT10, the
interactive communication capability is implemented by an

I/0 interface SIO for providing serial communications with

the game machine main body 27; a parallel I/0 interface
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PIO for inputting manipulation data froma plurality of rmanipul ation
buttons; a one-chip mcroconputer (hereinafter, referred to as "the

m croconputer”) including a CPU, a RAMand a ROM and a driver 34 for

vi brating the response nmeans 21 and 51. The notor 24 of the response neans
21 is rotated by a voltage and a current supplied fromthe driver 34. The
coils 58 and 59 constituting the vibrator 53 of the response neans 51 are
vibrated by a voltage and a current supplied fromthe driver 34.

The ganme machine main body 27 is provided with a serial I/Ointerface SIO

for performng serjal copmunicatjons with the gane nmachi ne_mani pul ati on
devi ce dt18. %ﬂﬁnﬂPR@?&*HSCH&“EE“&P%#&Pg§ﬁ§§mﬁﬁpﬁbarﬁ%Fﬁﬂ tgnof
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23 the response means 21 is rotated by a voltage and a
current supplied from the driver 34. The coils 58 and 59
constituting the vibrator 53 of the response means 51 are
vibrated by a voltage and a current supplied from the
driver 34.

The game machine main body 27 is provided with a
serial I/0 interface SIO for performing serial
communications with the game machine manipulation device
CT10. When the connector 20 of the game machine
manipulation device CT10 is connected to the game machine
main body 27, the serial I/0 interface SIO of the game
machine main body 27 is connected to the serial I/0
interface SIO of the game machine manipulation device CT10
through this connector 20, thereby providing interactive
communication means, i.e., interactive serial
communications. Other details in the game machine main
body 27 is omitted.

Signal lines and control lines for interactive

serial communications include a data transmission signal

line TXD (Transmit X' for Data) for transmitting data from
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t he gane machi ne main body 27 to the game machi ne nmani pul ati on device 10;

a data transm ssion signal line RDX (Received X for Data) for
transmtting data fromthe gane machi ne nmani pul ati on device CT10 to the
gane nmachine nain body 27; a serial synchronization clock signal line SCK

(Serial Clock) for extracting data fromthe respective data transm ssion
signal lines TXD, RDX; a control line DIR (Date Term nal Ready) for
establishment, interruption and so on of comunications with the gane
machi ne mani pul ati on device CT10 being the term nal side; and a flow
control line DSR (Data_Set Ready) for transferring a |arge anount of data.
The cabl ekeng@ne i paghine smgdn ped¥s Zhdteokhe| game amaehinet eracti ve

serial comuni catiops also {ncludes a power supply,cahle 35 which s
direct |y BABARAIAE L PBmAL Y hEferl Qappl Fagkat hE ARFAL REdAMcS 1R holdngr i n
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SZWWUM(xﬁéﬁ Wisdrile TAERHCHEIE SRRIMNERL RGN SBVhCErom the respective
data transmission signal lines TXD, RDX; a control line
DTR (Date Terminal Ready) for establishment, interruption
and so on of communications with the game machine
manipulation device CT10 being the terminal side; and a
flow control line DSR (Data Set Ready) for transferring a
large amount of data.

The cable constituting the signal lines and control
lines for interactive serial communications also includes
a power supply cable 35 which is directly extracted from a
power supply of the game machine main body 27 in addition
to the signal lines and control lines, as illustrated in
Fig. 13. The power supply cable 35 is connected to a
driver 34 in the game machine manipulation device CT10 for
supplying electric power for vibrating the response means
21 and 51.
An interactive serial communication procedure for

the configuration described above is started, for example,

when the game machine main body 27 illustrated in Fig. 13

communicates with the game machine manipulation device
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CT10. For retrieving mani pul ation data (button information) associ ated
wi th mani pul ati on buttons of the first to fourth manipulation units 7, 8,

9, 10, the game machine main body 27 first confirnms by the control |ine
DIR that it has been sel ected, and subsequently enters in a wait state for
waiting for the reception of data on the signal line TXD. Subsequently,

the ganme machine nmain body 27 sends an identification code indicative of
t he gane nmachi ne mani pul ati on device CT10 onto the data transm ssion
signal line TXD. This causes the game machine nanipul ation device CT10 to
receive this identification code fromthe signal_ |ine TXD. Si nce
the i dent¢F18at i FPEoletiniptings mapipadat haphidat antPmte®Ron device
CT10, the, gane machi ne nanlpulatlon devi ce CT10 starts a conmuni cation

with the 1@5%%‘%9?}@ et FOFd Rt 9%, Wik @BB&-H‘}%%FF?“ c‘b‘M’-FGI“s dafa thry
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signal line TXD. Subsequently, the game machine main body
27 sends an identification code indicative of the game
machine manipulation device CT10 onto the data
transmission signal line TXD. This causes the game
machine manipulation device CT10 to receive this
identification code from the signal line TXD.

Since the identification code indicates the game
machine manipulation device CT10, the game machine
manipulation device CT10 starts a communication with the
game machine main body 27. More specifically, control
data and so on are transmitted from the game machine main
body 27 through the data transmission signal line TXD to
the game machine manipulation device CT10, whereas
manipulation data and so on generated by manipulations
with manipulation buttons are transmitted from the game
machine manipulation device CT10 through the data
transmission signal line RDX to the game machine main body

27. 1In this way, an interactive serial communication is

performed between the game machine main body 27 and the
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ganme machi ne mani pul ati on devi ce CT10. The conmunication 1is term nated
when the gane nmachi ne main body 27 outputs selection stop data through the
control line DIR Thus, if the interactive serial conmunication
capability is provided, manipulation data mainly associated with
mani pul ati on buttons can be transmtted fromthe ganme nmachi ne mani pul ation
device CT10 to the gane nachine main body 27, while dynam c transm ssion
data for vibrating the response nmeans 21 and 51 can be sent from the gane

machi ne mai n body 27 through the data transm ssion signal line TXD to the
ganme machi ne mani pul ation apparatus CT10. The dynami c transm ssion data
for vibr A%R§ MACREsgoMman FPRIAbIoandeViags - pTh@ srppuadgcation
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and transmts
from the game machine manipulation device CT10 to the game

machine main body 27, while dynamic transmission data for
vibrating the response means 21 and 51 can be sent from
the game machine main body 27 through the data
transmission signal line TXD to the game machine
manipulation apparatus CT10. The dynamic transmission
data for vibrating the response means 21 and 51 has been
previously set depending on a game CD-ROM loaded in the
game machine main body 27, and is fed back from the game
machine main body 27 to the game machine manipulation
device CT10 in accordance with movements of an operation
target in a game manipulated by the user who is playing
the game through dynamic transmission for a fixed time.
Here, as a game manipulation device to be co?nected
to the game machine main body 27, for example, the game
machine manipulation device CT10 illustrated in Fig. 4
transmits digital control data generated by manipulating

the manipulation buttons of the manipulation units 7, 8, 9

and 10 to the game machine main body 27, and transmits
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anal og control data generated by mani pul ati ng anal og joysticks 36, 37 to
t he ganme machi ne nain body 27. These nbdes can be sel ected by the user
mani pul ating a node switch button 38 of the game machi ne mani pul ati on
device CT10. Alternatively, the nodes may be selected by software in a
CD- ROM | oaded in the gane machi ne main body 27. The gane system GS
Is configured to be connectable wth a variety of ganme nmachi ne
mani pul ati on devi ces such as a ganme nmachi ne mani pul ati on device CT1 (Fig.
2) having only a digital node, other than the ganme machine manipul ation
device CT10 which allows to select the digital node and anal og node
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The game system GS is configured to be connectable
with a variety of game machine manipulation devices such
as a game machine manipulation device CT1 (Fig. 2) having
only a digital mode, other than the game machine
manipulation device CT10 which allows to select the
digital mode and analog mode mentioned above.

Therefore, the game machine main body 27 can
inquire certain functions of a game machine manipulation
device (CT10 or the like) connected to the game machine
main body 27 and set a variety of parameters to the game
machine manipulation device by transmitting a variety of
commands to the game machine manipulation device.

In this case, the game machine manipulation device
CT10 communicates with the game machine main body 27 in
accordance with a communication processing procedure
illustrated in Fig. 14. Specifically, in Fig. 14, when
the game machine main body 27 is powered on through the

power supply switch under the state of being connected to
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t he gane machi ne mani pul ati on device CT10, the gane machine main body 27
and the gane nachi ne mani pul ati on device CT10 enter a communi cation node
at step SP11 for nmmking a communi cation therebetween. Then, the gane
machi ne mani pul ati on device CT10 proceeds to step SP12 to wait for a
command fromthe ganme machi ne main body 27. Here, the gane nachi ne
mai n body 27 can transmt a variety of conmands to the ganme machi ne
mani pul ati on device CT10 as packet data for each vertical period of a
video signal. Then, as the power supply smﬁtch of the gane machi ne main

body 27 is turned on, the gane machine, main bedy 27 first transmts a
command t%hengemetmaRAing Bandgn hatian p(t!IFHtll GE300e thesgamMy 3
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to data "00"

Here, the game machine main body 27 can transmit a
variety of commands to the game machine manipulation
device CT10 as packet data for each vertical period of a
video signal. Then, as the power supply switch of the
game machine main body 27 is turned on, the game ﬁachine
main body 27 first transmits a command to instruct the
game machine manipulation device to set ON a parameter
setting mode, which is a communication command between
itself and a controller (game manipulation device), to the
game machine manipulation device as an initial setting.

This command comprises nine-byte packet data as
shown in the upper column of Fig. 15. The command has a
first byte allocated to data 0x01 (hereinafter, simply
denoted as "01l", omitting "0Ox" representative of a
hexadecimal number) indicative of a command for a game
machine manipulation device; a second byte allocated to
data "43" indicative of a command for set ON/OFF a
parameter setting for the game machine control device

(controller); a third byte allocated to data "00"
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corresponding to the second data "43"; and a fourth byte allocated to "1"
when the paraneter setting node is set ON for the controller (the gane
machi ne mani pul ati on device). Note that, data in a fifth byte through a
ninth byte are variable length data having a length in a range of two
bytes to six bytes, so that a variety of data are allocated therein as
required. Thus, the CPU of the gane nachi ne mani pul ati on device
CT10 proceeds fromstep SP13 to step SP20 in Fig. 14, upon receiving a
paranmeter setting ON command shown in Fig. 15, to enter the paraneter
setting node for the gane nachine nanlpulatlon devi ce CT10. At subsequent
step SP2rorxfspromdingetif nkBea sameBAd AR edSnti yapdea vEquatd hyte

In the paraneter setting node, the CPU of the gane nmachi ne ni pul ati on
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shown in t'he upper
allocated therein as required.

Thus, the CPU of the game machine manipulation
device CT10 proceeds from step SP1l3 to step SP20 in Fig.
14, upon receiving a parameter setting ON command shown in
Fig. 15, to enter the parameter setting mode for the game
machine manipulation device CT10. At subsequent step SP21,
the CPU determines a command subsequently received thereby.

In the parameter setting mode, the CPU of the game
machine manipulation device CT10 proceeds to step SP23 in
Fig. 14 to transmit information on the game machine
manipulation device CT10 to the game machine main body 27,
when data transmitted from the game machine main body 27
to the game machine manipulation device CT10 is a
controller (game machine manipulation device) information
acquisition command shown in the upper column of Fig. 16.

More specifically, the controller information
acquisition command transmitted from the game machine main

body 27 to the game machine manipulation device CT10

comprises nine-byte packet data, as shown in the upper
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colum of Fig. 16, which has a first byte allocated to data "01"

I ndi cative of a conmand for the ganme machine manipul ation device; a second
byte allocated to data "45" indicating that this command is a command for
cacquiring (requesting) information on the game nachi ne mani pul ation

device (controller); a third byte allocated to data "00" corresponding to
data "45" in the second byte; and a fourth byte to a ninth byte | oaded
with tx0 - tx5 which are fixed-length data of six bytes. Data allocated to
the fourth to ninth bytes are indefinite. Thus, the CPU of the
gane machi ne mani pul ati on device CT10, upon receivingpthe controller
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corresponding to data "45" in the second byte; and a
fourth byte to a ninth byte loaded with tx0 - tx5 which
are fixed-length data of six bytes. Data allocated to the
fourth to ninth bytes are indefinite.

Thus, the CPU of the game machine manipulation
device CT10, upon receiving the controller information
acquisition command shown in the upper column of Fig. 16,
proceeds from step SP21 to step SP23 in Fig. 14 to return
information on the game machine manipulation device CT10
to the game machine main body 27 as transmission data
shown in the lower column of Fig. 16. Specifically, the
returned data comprises nine-byte fixed-length data which
has a first byte allocated to dummy data "dm"; a second
byte loaded with data "F3" having the upper four bits "F"
indicative of an identifier (ID) of the game machine
manipulation device CT10 and the lower four bits "3"
indicative of one half of a data length (6 bytes) of data
rx0 - rx5 after a fourth byte; a third byte allocated to

data "in" indicating whether the game machine manipulation
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device CT10 is not initialized; the fourth byte allocated to a revision
code "rv" corresponding to the gane machine rmanipul ation device CT10; a
fifth byte allocated to available nobde quantity data "m" indicative of

t he nunber of nobdes which can be set by software fromthe gane nmachine
mai n body 27 (in this enbodi nent, two nodes of an anal og control node and
a digital control node); a sixth byte allocated to data "cni indicative of
a currently valid node in the game nachi ne mani pul ati on device CT10; a
seventh byte allocated to actuator quantity data "an" indicative of the
nunber of actuators (for exanple, response neans 21 and 51) equipped in
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analog control mode and a digital control mode); a sixth
byte allocated to data "cm" indicative of a currently
valid mode in the game machine manipulation device CT10; a
seventh byte allocated to actuator qﬁantity data "an"
indicative of the number of actuators (for example,
response means 21 and 51) equipped in the game machine
manipulation device CT10; and an eighth byte allocated to
"on" indicative of a total number of actuators which can
be operated simultaneously (response means 21 and 51, or
the like). Data in a ninth byte is indefinite.

Thus, the CPU of the game machine manipulation
device CT10 returns the controller information shown in
the lower column of Fig. 16 to the game machine main body
27 at step SP23 in Fig. 14, so that the CPU of the game
machine main body 27 can acquire information on the game
machine manipulation device CT10 being connected to the
game machine main body 27. It should be noted that this

information only indicates the number of modes which can

be set by software, and the contents of the information

31



are returned fromthe gane nmachi ne nmani pul ati on device CT10 to the gane
machi ne mai n body 27 correspondi ngly when the controller node acquisition
command is transmtted fromthe gane nachi ne main body 27 to the gane
machi ne mani pul ati on device CT10. Specifically, when the

transm ssion of the controller information is termnated at the

af orenenti oned step SP23, the CPU of the gane machi ne mani pul ati on device
CT10 returns to step SP21 to wait for another command. At this time, if
data transmtted fromthe game machine main body 27 to the gane machine
mani pul ati on device CI10 is a controHeuqégﬁne nmachi ne nanigulation
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Fig. 17, mgh&eﬁ:ﬂbﬂe'&%’&fcéi xeprpength packet data which has a first
byte allocated to data "01" indicating that this conmand is a comrand for
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controller information is terminated at the aforementioned
step SP23, the CPU of the game machine manipulation device
CT10 returns to step SP21 to wait for another command. At
this timé, if data transmitted from the game machine main
body 27 to the game machine manipulation device CT1l0 is a
controller (game machine manipulation device) mode
acquisition command shown in the upper column of Fig. 17,
the CPU of the game machine manipulation device CT10
proceeds to step SP24 in Fig. 14 to transmit to the game .
machine main body 27 the contents of information on modes
of the game machine manipulation device CT10 which can be
set by software.

In this event, the controller mode acquisition
command transmitted from the game machine main body 27 to
the game machine manipulation device CT10, as shown in the
upper column of Fig. 17, comprises nine-byte fixed-length
packet data which has a first byte allocated to data "O1"
indicating that this command is a command for the game

machine manipulation device; a second byte allocated to
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data "4C' indicating that this command is a conmand for requesting
control |l er nodes which can be set by software; a third byte allocated to
data "00" corresponding to the data "4C' in the second byte; a fourth byte
allocated to Ilist nunber data "In" indicating a |list nunber in the RAM of
t he gane machi ne mani pul ati on device CT10 which stores a list of a variety
of controller nodes (controller IDs) required by the CPU of the gane
machi ne mai n body 27; and a fifth byte to a ninth byte |oaded with

i ndefinite data. Thus, the CPU of the gane machi ne mani pul ati on
device CT10 pon reqe|V|ngtthe controll er node QU|S|t|on comand shown
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a list of a variety of controller modes (controller IDs)
required by the CPU of the game machine main body 27; and
a fifth byte to a ninth byte loaded with indefinite data.

Thus, the CPU of the game machine manipulation

device CT10, upon receiving the controller mode
acquisition command shown in the upper column of Fig. 17,
proceeds from step SP21 to step SP24 in Fig. 14 to return
a controller ID (controller mode information) indicative
of each controller mode in a list specified by a list
number specified by the fourth byte of the controller mode
acquisition mode (the upper column of Fig. 17), based on
that list number, out of lists stored in the ROM of the
game machine manipulation device CT10, to the game machine
main body 27 as transmission data shown in the lower
column of Fig. 17. Specifically, this returned data
comprises nine-byte fixed-length data which has a first
byte allocated to dummy data "dm"; a second byte loaded
with data "F3" having the upper four bits "F" indicative

of an identifier (ID) of the game machine manipulation
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device CT10 and the lower four bits "3" indicative of one half of a data
|l ength (6 bytes) of data rx0 - rx5 after a fourth byte; a third byte
allocated to data "in" indicating whether the gane machi ne nmani pul ati on
device CT10 is not initialized; and a sixth byte and a seventh byte

all ocated to controller ID data "n0" and "nl1" indicative of setting

avail abl e nodes read fromthe list. |In this connection, data in fourth,
fifth, eight and ninth bytes are indefinite. Thus, the CPU of the
gane nmachi ne mani pul ati on device CT10 returns the controll er node

information  (controller 1D) shown in the |ower colum of Fig.,l? to_the
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indicative of setting available modes read from the list.
In this connection, data in fourth, fifth, eight and ninth
bytes are indefinite.

Thus, the CPU of the game machine manipulation
device CT10 returns the controller mode information
(controller ID) shown in the lower column of Fig. 17 to
the game machine main body 27 at step SP24 in Fig. 14, so
that the CPU of the game machine main body 27 can
determine modes (analog control mode, digital control mode,
and so on), which can be set to the game machine
manipulation device CT10 being connected thereto, from the
controller ID data.

When the setting available mode return processing
at step SP24 in Fig. 14 is terminated as described above,
the CPU of the game machine manipulation device CT10
returns to the foregoing step SP21 to wait for another
command. In this event, the game machine main body 27
transmits a mode to be set, out of the available modes

acquired as the controller ID data, to the game machine
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mani pul ation device CT10 as a controller node setting command shown in the
upper colum of Fig. 18 fromthe game machine mani pul ation device CT10 by
the foregoing processing at step SP24. The controller node setting
command conprises nine- byte fixed-length packet data, as shown in the
upper colum of Fig. 18, which has a first byte allocated to data "01"
indicating that this command is a command for the game machi ne .
mani pul ati on device; a second byte allocated to data "44" indicating that
this coomand is a conmand for setting a node for the controller (gane

machi ne mani pul atiop device); a third byte allocated to data "00"
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state (lock) or an operative state (unloc I'S connect a
si xth bytyté&o £d e 8L h et €h 2paduelel BaittE, as shown in the upper

> column of Fig. 18, which has a first byte allocated to
data "01" indicating that this command is a command for
the game machine manipulation device; a second byte
allocated to data "44" indicating that this command is a
command for setting a mode for the controller (game
machine manipulation device); a third byte allocated to
data "00" corresponding to the data "44" in the second
byte; a fourth byte allocated to a controller mode (analog
control mode, digital control mode, or the like) to be set
by the CPU of the game machine main body for the game
machine manipulation device CT10 with a list number data
"cm" in the ROM of the game machine manipulation device
CT10, which stores the controller ID indicative of the
controller mode; and a fifth byte allocated to data "ik"
for setting the manipulation button 38 (Fig. 4) for
switching modes disposed in the game machine manipulation
device CT10 in an inoperative state (lock) or an operative
state (unlock). In this connection, data in a sixth byte

to a ninth byte are indefinite.
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Thus, the CPU of the ganme machi ne mani pul ati on device CT10, upon receiving
the controller node setting comand shown in the upper colum of Fig. 18,
proceeds fromstep SP21 to step SP25 in Fig. 14 to read the controller 1D
in the ROM of the ganme machi ne mani pul ati on device CT10 based on the |ist
nunber data "cni' of the controller ID assigned to the fourth byte of the
controll er node setting command (in the upper colum of Fig. 18), and to
set the node specified by the controller 1D (analog control node, digita
control node or the like) to the CPU of the gane machi ne mani pul ati on
device CT10. In this event, the CPU of the gane machi ne mani pul atjon
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body 27 can
controller ID assigned to the fourth byte of the
controller mode setting command (in the upper column of
Fig. 18), and to set the mode specified by the controller
ID (analog control mode, digital control mode or the like)
to the CPU of the game machine manipulation device CT10.
In this event, the CPU of the game machine manipulation
device CT10 returns transmission data shown in the lower
column of Fig. 18 to the game machine main body 27. This
returned data comprises nine-byte fixed-length data which
has a first byte allocated to dummy data "dm"; a second
byte loaded with data "F3" having the upper four bits "F"
indicative of an identifier (ID) of the game machine
manipulation device CT10 and the lower four bits "3"
indicative of one half of a data length (6 bytes) of data
rx0 - rx5 in a fourth and subsequent bytes; a third byte
allocated to data "in" indicating whether or not the game
machine manipulation device CT10 is not initialized; and a
fourth byte through a ninth byte loaded with indefinite

data. The CPU of the game machine main body 27 can
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recogni ze that the setting (switching) of the control node has been
conpleted by receiving the data "F3" in the setond byte of the
transm ssi on data. In this way, the CPU of the gane nmachi ne
mani pul ati on device CT10 returns to step SP21 to wait for another commuand
to be transmtted thereto fromthe game machine nmain body 27, when the
setting (switching) of the <controller node is conpleted at step SP24 in
Fig. 14. At this tinme, the game nmachine main body 27 transnmts an
actuator (response neans 21, 51 and so on) information acquisition comand
shown in the upper colum of Fig. 19 to the gane nachi ne nani pul ation

devi ce Crecogdizeqhbati ghensedriing t(fviybebinghi A€ A pgoat vl mode
device CT10 to provide information on a single or a plurality of actuators
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37 yte aflocated to data "00" corresponding to the dala "46
machine main body 27, when the setting (switching) of the
controller mode is completed at step SP24 in Fig. 14.

At this time, the game machine main body 27
transmits an actuator (response means 21, 51 and so on)
information acquisition command shown in the upper column
of Fig. 19 to the game machine manipulation device CT10
for requesting the CPU of the game machine manipulation
device CT10 to provide information on a single or a
plurality of actuators (response means) disposed in the
game machine manipulation device CT10 being connected to
the game machine main body 27.

The actuator information acquisition command
comprises nine-byte fixed-length packet data, as shown in
the upper column of Fig. 19, which has a first byte
allocated to data "01" indicating that this command is a -
command for the game machine manipulation device; a second
byte allocated to data "46" indicating that this command

is a command for requesting information on actuators in

the controller (game machine manipulation device); a third
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in the second byte; and a fourth byte allocated to an actuator nunber data
"an" indicative of a nunber of an actuator (response neans) (for exanple,
"1" or "2" when the nunber of response neans is two). In this connection,
data in a fifth byte to a ninth byte are indefinite. Thus, the CPU
of the game machi ne mani pul ati on device CT10, upon receiving the actuator

I nformation acquisition conmand shown in the upper colum of Fig. 19,
proceeds fromstep SP21 to step SP26 in Fig. 14 to read data on the
response neans 21 or 51 having the actuator nunber allocated in the fourth
byte of the actyator information acguisition command gln t he, upper, col %ﬂn,

of Fig. by efP&%?%éthwﬁﬁ fR& GanB0na @R HES FRATR &P HBFHﬁ??ﬂg
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|l ength (6 bytes) of data rx0 - rx5 af ter a fourt’h byte; a third byte

all ocate@d@adain? ai Fifth byte to a ninth byte are Ihdefinite.
i ndi cati ng whet her the gane nmachi ne mani pul ati on devi ce
Thus, the CPU of the game machine manipulation

device CT10, upon receiving the actuator information
acquisition command shown in the upper column of Fig. 19,
proceeds from step SP21 to step SP26 in Fig. 14 to read
data on the response means 21 or 51 having the actuator
number allocated in the fourth byte of the actuator
information acquisition command (in the upper column of
Fig. 19) from the ROM of the game machine manipulation
device CT10, and to return the data on the actuator (the
type of the actuator, a data length of a parameter) to the
game machine main body 27 as transmission data shown in
the lower column of Fig. 19. This transmission data
comprises nine-byte fixed-length data, which has a first
byte allocated to dummy data "dm"; a second byte loaded
with data "F3" having the upper four bits "F" indicative
of an identifier (ID) of the game machine manipulation
deviceICTIO and the lower four bits "3" indicative of one
half of a data length (6 bytes) of data rx0 - rx5 after a

fourth byte; a third byte allocated to data "in"
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CT10 is not initialized; a sixth byte allocated to classification nunber
data "fn" for a function of the actuator (response neans); a seventh byte
allocated to auxiliary nunber data "sb" for further classifying the
actuator (response neans) classified by the classification nunber data
"fn" in the sixth byte; and an eighth byte allocated to data "ic"

I ndi cative of a consuned current required to drive the actuator (response
nmeans). In this connection, data in a fourth byte and a fifth byte are

i ndefinite. The cl assification nunber data "fn" allocated in the
sixth byte may classify actuators (response neans), for exapmple,_into an
act uat or ¥pdigatcingi whethernthp IaBemachang imauirwlatinl deysre
generatin nt.i nuous .reciprocal yibration n .actuator for .generating
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the CPU o e ga ne manipulation device CT10 finisheS transmtting
to the god®tuator (response means) class$®ied by the clR@¥ifidaition

body 27 the information on the actua?or
number data "fn" in the sixth byte; and an eighth byte
allocated to data "ic" indicative of a consumed current
required to drive the actuator (response means). In this
connection, data in a fourth byte and a fifth byte are
indefinite.

The classification number data "fn" allocated in
the sixth byte may classify actuators (response means),
for example, into an actuator for generating continuous
rotary vibrations, an actuator for generating continuous
reciprocal vibrations, an actuator for generating
intermittent reciprocal vibrations, an actuator for
generating rotary vibrations, an actuator for generating
reciprocal vibrations, and so on, as classification items.
In addition, items classified by the auxiliary number data
"sb" allocated in the seventh byte may include low speed
rotation, high speed rotation, vibrating direction (X-axis
direction, Y-axis direction, Z-axis direction), and so on.

Consequently, when the CPU of the game machine

manipulation device CT10 finishes transmitting to the game

39



(response neans) corresponding to the actuator nunber requested at this
time fromthe ganme machi ne main body 27 at step SP26 in Fig. 14, the CPU
returns to the foregoing step SP21 to wait for another command to be
transmtted fromthe game machine main body 27. At this tinme, the CPU of
t he gane machi ne main body 27 detects the nunber of actuators (response
nmeans) in the game machine manipul ati on device CT10 bei ng connected
thereto, in the controller information acquisition processing described
above in connection with step SP23. Therefore, by repeatedly transmtting
the actuator information acquisition comand described above with

ref erenc@aghing mabnt podie FAnthmchniormat honai9dntheyiattBert®BH nunber
of tinmes equal to the nunber of actuatqrs (response neans), theng?u of the
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wai t forégp%h@héxﬁgﬁgdﬂéhﬂfne main body 27. At this time40Othe cpPu

transmtt romthe game machi ne main body 27.
of the game machine main body 27 detects the number of
actuators (response means) in the game machine
manipulation device CT10 being connected thereto, in the
controller information acquisition processing described
above in connection with step SP23. Therefore, by
repeatedly transmitting the actuator information
acquisition command described above with reference to Fig.
19 to the game machine manipulation device CT10 a number
of times equal to the number of actuators (response means),
the CPU of the game machine manipulation device CT10
repeats the processing at step SP26 for the number of
times equal to the number of actuators (response means),
and consequently, data on all the actuators (response
means) are transmitted to the game machine main body 27.
When the CPU of the game machine manipulation
device CT10 finishes returning the information on all the
actuators (response means 21 and 51) by repeating step

SP26 in Fig. 14 as described above, the CPU returns to the

foregoing step SP21 to wait for another command to be
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In this event, the gane machine main body 27 transmts an actuator
(response neans 21, 51 and so on) status acquisition command shown in the
upper colum of Fig. 20 to the ganme nachi ne mani pul ati on devi ce CT10 for
requesting the CPU of the ganme nachi ne mani pul ati on device CT10 to provide
t he val ue of paraneter (i.e., data used for controlling the driving of an
actuator) set for the actuator (response neans) in the gane nachine
mani pul ati on device CT10 bei ng connected to the gane machi ne body 27.

This actuator status acquisition command conprises nine-byte fixed-Ilength
packet data, as shown in the upper colum of Fig. 20, which has a first
byte al | denangmisttedt £ran"thedigamenpaghinehmatdnk@®y¥ i27a cormand for
t he game machi ne mani pul ati on device; a second byte allocated to data "48"
i ndi cating that ti# stgérﬁ*reﬁl‘ﬂep§ ra tRenFARE { BRACHIRRBAFR thed¥t ATis of the
actuators in the controller ggﬁge machi ne nanipulatggn ggvice); a third
byte al | cchRBERIF§aRR AEUR sPEREPAP TS PRARS 41l ARG RO s80Ind

byte; and ourth b | | ocated to_.act.uator .nu r data "an" .Jndicatdng
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CT10 to provide the value of parameter (i.e., data used
for controlling the driving of an actuator) set for the
actuator (response means) in the game machine manipulation
device CT10 being connected to the game machine body 27.

This actuator status acquisition command comprises

nine-byte fixed-length packet data, as shown in the upper
column of Fig. 20, which has a first byte allocated to
data "01l" indicating that this command is a command for
the game machine manipulation device; a second byte
allocated to data "48" indicating that this command is a
command for requesting the status of the actuators in the
controller (game machine manipulation device); a third
byte allocated to data "00" corresponding to the data "48"
in the second byte; and a fourth byte allocated to
actuator number data "an" indicating a number of an
actuator (response means) (for example, "1" or "2" when
the number of the response means is two). In this
connection, data in a fifth byte to a ninth byte are

indefinite.
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devi ce CT10, upon receiving the actuator status acquisition command shown
I n the upper colum of Fig. 20, proceeds fromstep SP21 to step SP27 in
Fig. 14 to read a paraneter set for a response neans 21 or 51 having the
actuator nunber allocated in the fourth byte of the actuator status

acqui sition conmand (in the upper colum of Fig. 20) fromthe RAM of the
gane nmachi ne mani pul ation device CT10, in order to return the paraneter
(i.e., data wused for controlling the driving of the actuator) set for the
actuator at this tinme to the game nachine main body 27 as transm ssion
data shown in the lower colum of Fig. 20. This transm ssion data

conpri ses ni ne- byREu$j x&he ABVh o fathengame hmachinesmanipudptdcdRed to
dummy data "dni'; _a second byte | oaded with data "F3" havi ng the upper four
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"s0" indicative of the value of a st byte of t he
actuator status acquisition command (in the upper column

of Fig. 20) from the RAM of the game machine manipulation
device CT10, in order to return the parameter (i.e., data
used for controlling the driving of the actuator) set for
the actuator at this time to the game machine main body 27
as transmission data shown in the lower column of Fig. 20.
This transmission data comprises nine-byte fixed-length
data which has a first byte allocated to dummy data "dm";
a second byte loaded with data "F3" having the upper four
bits "F" indicative of an identifier (ID) of the game
machine manipulation device CT10 and the lower four bits
"3" indicative of one half of a data length (6 bytes) of
data rx0 - rx5 in a fourth and subsequent bytes; a third
byte allocated to data "in" indicating whether the game
machine manipulation device CT10 is not initialized; a
sixth byte and a seventh byte allocated to reserved data
(spare data) "vO0," "vl"; an eighth byte allocated to data
"sz" indicative of a data length (in bytes) set as a

parameter for the actuator; and a ninth byte allocated to
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paranmeter for the actuator. Thus, the game nmachi ne mani pul ation
device CT10 returns transm ssion data shown in the | ower colum of Fig.

20 to the gane machine main body 27 at step SP27 in Fig. 14, so that the
CPU of the game nmachine main body 27 can recognize the paraneter being set
for the actuator. More specifically, a paraneter set for an
actuator (response neans) is defined such that the | ength of data wusable
for transmi ssion (the ninth byte in the lower colum of Fig. 20) is one
byte. If the data length of a paranmeter being set for an actuator is

I onger than one byte of the ninth byte, the CPU of the %9ne machi n

mani pul atddhadédide E’Fﬂécpﬂ%bgéd§#r hPst"c—ﬁJl%PZPf( P stdgstcpagte, QL thee

conpl etion of the cessing at ,step SP27 in Fig. 14, to transmt to the
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body 27 for contlnuous y communi cating wth The ganme machi ne mani pul at’i on
device Cl§), so that the CPU of the game flidchine main body 2¥Vean he

status of one actuator (response neans) ,
recognize the parameter being set for the actuator.

More specifically, a parameter set for an actuator
(response means) is defined such that the length of data
usable for transmission (the ninth byte in the lower
column of Fig. 20) is one byte. If the data length of a
parameter being set for an actuator is longer than one
byte of the ninth byte, the CPU of the game machine
manipulation device CT10 proceeds from step SP21 to step
SP28, after the completion of the processing at step SP27
in Fig. 14, to transmit to the game machine main body 27
data that has overflowed from the data transmitted to the
game machine main body 27 at the preceding step SP27.
This communication continuation data includes data to be
continuously transmitted which have been allocated in the
fourth byte to ninth byte, as illustrated in the lower
column of Fig. 21. In this connection, data shown in the
upper column of Fig. 21 are those used by the game machine

main body 27 for continuously communicating with the game

machine manipulation device CT10.
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has been transmtted to the ganme nmachine main body 27 at step S27 and step
SP28 in Fig. 12 as described above, the gane nmachine main body 27 again
transmts a command for acquiring the status of another actuator (response
means) to the ganme machi ne mani pul ati on device CT10 subsequent to the
conpleted transmi ssion, in a manner simlar to the case described above
for the cormand shown in the upper colum of Fig. 18. In this event, an
actuator (response neans) for which the status is to be acquired is
specified by the actuator nunber data "an" in the fourth byte shown in

t he upper col um_of Flg 18. Consequent |y, when the gane nmachine
mai n body 27 fi MheRstheqAtahyst IRE sPREUAGEUAHOR HEr SERRABRS BEIRE Ponse
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the completed transmission, in a manner similar to the
case described above for the command shown in the upper
column of Fig. 18. In this event, an actuator (response
means) for which the status is to be acquired is specified
by the actuator number data "an" in the fourth byte shown
in the upper column of Fig. 18.

Consequently, when the game machine main body 27
finishes acquiring the status of all the actuators
(response means 21 and 51) in the game machine
manipulation device CT10, the game machine main body 27
subsequently transmits a command for acquiring a list of
simultaneously operable actuators, shown in the upper
column of Fig. 22, to the game machine manipulation device
CT10 to request a list of simultaneously operable
actuators (for example, the response means 21 and 51) in
all the actuators disposed in the game machine
manipulation device CT10.

This command for acquiring a list of simultaneously

operable actuators comprises nine-byte fixed-length packet
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first byte allocated to data "01" indicating that this comuand is a
command for the gane machi ne mani pul ati on device; a second byte all ocated
to data "47" indicating that this command is a conmand for requesting a
list of sinultaneously operable actuators in the controller (gane nachine
mani pul ation device); a third byte allocated to data "00" corresponding to
the data "47" in the second byte; and a fourth byte allocated to a |ist
nunber data "1s" indicative of a list of conbinations of simultaneously
operabl e actuators required at this tine by the gane machi ne mai n body 27.
In this connection, data |n a_fifth byte to a n|n h_hyte ire I ndefinite.
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machine manipulation device); a third byte allocated to
data "00" corresponding to the data "47" in the second
byte; and a fourth byte allocated to a list number data
"ls" indicative of a list of combinations of
simﬁltaneously operable actuators required at this time by
the game machine main beoedy 27. In this connection, data
in a fifth byte to a ninth byte are indefinite.

When the command for acquiring the simultaneously
operable actuator list is transmitted from the game
machine main body 27 to the game machine manipulation
device CT10 as described above, the CPU of the game
machine manipulation device CT10 proceeds from step SP21
to step SP29 in Fig. 14 to return a simultaneously
operable actuator list, as shown in the lower column of
Fig. 22, to the game machine main body 27. This actuator
list (in the lower column of Fig. 22) comprises nine-byte
fixed-length data which has a first byte allocated to
dummy data "dm"; a second byte loaded with data "F3"

having the upper four bits "F" indicative of an identifier
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| ower four bits "3" indicative of one half of a data Ilength (6 bytes) of
data rxO - rx5 in a fourth and subsequent bytes; a third byte allocated to
data "in" indicating whether the gane machi ne nmani pul ati on device CT10 is
not initialized; a sixth byte allocated to a data |ength "sz" of the
actuator list in accordance with the nunber of actuators when one actuator
nunber is represented in one byte; and a seventh byte to a ninth byte

al l ocated to actuator nunbers of sinultaneously operable actuators, one
nunber in one byte. In this connection, if the nunmber of sinultaneously

operable actuators is four or nore, the dat Ienq}h of the list is giéFn
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length "sz" of the actuator list in accordance with the
number of actuators when one actuator number is
represented in one byte; and a seventh byte to a ninth
byte allocated to actuator numbers of simultaneously
operable actuators, one number in one byte. 1In this
connection, if the number of simultaneously operable
actuators is four or more, the data length of the list is
given by the data "sz" indicative of the data length in
the sixth byte of the transmission data. Thus, in
accordance with the data "sz", a portion of the list which
has overflowed in the first transmission of the actuator
list is transmitted through the communication continuation
data described above with reference to Fig. 21. 1In this
way, the CPU of the game machine main body 27 can
recognize simultaneously operable actuators in the game
machine manipulation device CT10.

When the simultaneously operable actuator list

finishes being returned at step SP29 in Fig. 14, the CPU

of the game machine manipulation device CT10 returns to
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Then, the CPU of the ganme machi ne main body 27 subsequently transmts a
command for setting details of paranmeters for actuators to the gane
machi ne mani pul ati on device CT10. This conmand for setting details of
paranmeters for actuators is provided to set paranmeters for actuators in

t he gane machi ne mani pul ati on device CT10 wth a button acquisition
command transmtted fromthe gane nmachine nmain body 27 to the gane machi ne
mani pul ati on device CT10 during the progress of a gane, when the gane
machi ne main body 27 is to acquire information on rmanipulations on the
mani pul ati on buttons. (14A - 14D, 16a - 16D, 19a - 19d, and so on) in_the
gane macHiter §é’rﬁjqu§t W Hedode B2 0rAFSREIOR F 08 F H?éxlbﬁﬁé by
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actuators; a third byte allocated to data "00" corresponding to the data
"4D' in pdeameA¥¥sb¥lor avduatorst Asbypeovhiau@hta we¥ hphtiameters for

47 all ocated to nunber data "sO," "s1," "s2," "s3," "s4,"
actuators in the game machine manipulation device CT10
with a button acquisition command transmitted from the
game machine main body 27 to the game machine manipulation
device CT10 during the progress of a game, when the game
machine main body 27 is to acquire information on
manipulations on the manipulation buttons (14A - 14D, 1l6a
- 16D, 19a - 19d, and so on) in the game machine

.manipulation device CT10 during the progress of the game
by transmitting the button acquisition command from the
game machine main body 27 to the game machine manipulation
device CT10. This command comprises nine-byte fixed-
length packet data, as shown in the upper column of Fig.
23, which has a first byte allocated to data "01"
indicating that this command is a command for the game
machine manipulation device; a second byte allocated to
data "4D" indicating that this command is the command for
setting details of parameters for actuators; a third byte
allocated to data "00" corresponding to the data "4D" in

the second byte; and a fourth byte through a ninth byte
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"s5" of actuators for which paraneters are to be set when a button
acquisition command is transmtted fromthe gane nmachine nmain body 27 to

t he gane machi ne nmani pul ati on device CT10 during the progress of a gane.
Thus, when the CPU of the gane machi ne mani pul ati on device CT10 receives
the command for setting the details of the paraneters for the actuators,
the CPU proceeds from step SP21 to step SP30 in Fig. 14 to set actuators
specified in the command for setting the details of the paraneters for the
actuators to the RAM of the ganme nachine mani pul ati on device CT10. Thus,
when a button acquisition command is received fromthe game nmachine pain

bﬁdy 27 dklogated p?BgPé’ﬁ'éb%F éad'aﬂr']re',' sggs"ﬁc'f Stad PAfanetetirare ¥t 'to
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at step SREQ:iRd e &i’sfhfoﬂa@oﬁsnp“%@& %ﬁl?@ Qievffg Ci¥fe game
g 508 SPHRETALS &6 of "B 2% to thd

returns transmssion-aata’s Nt urm: ( gamne

ST AR fyaHoud #7USR, SElF BUTHLSE" ltbsllition,

second byje&y i b@adsp g Ei'ﬁ_zd?ﬁ?‘ the pRYgReddCotPREIgaRYr. bits "F

i ndicative of an identifier TID) of thé gane nachine
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device CT10 receives the command for setting the details
of the parameters for the actuators, the CPU proceeds from
step SP21 to step SP30 in Fig. 14 to set actuators
specified in the command for setting the details of the
parameters for the actuators to the RAM of the game
machine manipulation device CT10. Thus, when a button
acquisition command is received from the game machine main
body 27 during the progress of a game, associated
parameters are set to the set actuators in synchronism
therewith.

More specifically, when the details of the

parameters are set for the associated parameters at step
SP30 in Fig. 14, the game machine manipulation device CT10
returns transmission data shown in the lower column of Fig.
23 to the game machine main body 27. This transmission
data comprises nine-byte fixed-length data which has a
first byte allocated to dummy data "dm"; a second byte

loaded with data "F3" having the upper four bits "F"

indicative of an identifier (ID) of the game machine
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I ndicative of one half of a data length (6 bytes) of data rxO- rx5in a
fourth and subsequent bytes; a third byte allocated to data "in"

i ndi cati ng whet her the ganme nmachi ne nanipul ati on device CT10 is not
initialized; and a fourth byte through a ninth byte allocated to actuator
paranmeter details setting data which have been set before the execution
of the command. After conpleting the processing at step SP30 in
Fig. 14, the CPU of the ganme machi ne mani pul ati on device CT10 returns to
step SP21 in Fig. 14 to wait for another comuand transmtted fromthe game

machi ne mai n body 27. ,  Here. the ganme machine nain body 27 _which

has commanipplakiga: device GFifeead the ﬂﬁ?%&té&ﬂﬁsbiﬁstiﬁagane

machi ne mani_pul atj on device CJ1Q, subsequently_ trapsmts a command f%r
Bo (% ata

i nstruct iWRAiFAthRe RfcipRe haddf 9fad Frby &P Ty hytespr ?fe

t th hi i | at.i devi 10. Thi d
Ol oot e mlr s x5 D3 L Fourat copd sinflaben € pytes; R EATAPYLS
h i | Ri:Q . 15.f j i i ,
ot M Efolada Rl e £h i [pnlllcal fRb! Ve Bl $ETG A WASR Ine

t he CPU : | ' atsi Vi ; y ch r i
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(or Fe”ﬁﬁ@ié)éhfﬁﬁ #el£'ninth byte allocated to actudfor parameter
setting node. Then, fhe CPU of the ganme machi ne manipul ati on device CT10
returns t@ethd If$regeitihgt @8ata which have been set before the
execution of the command.
After completing the processing at step SP30 in Fig.
14, the CPU of the game machine manipulation device CT10
returns to step SP21 in Fig. 14 to wait for another
command transmitted from the game machine main body 27.
Here, the game machine main body 27, which has
completely set details of parameters for the actuators in
the game machine manipulation device CT10, subsequently
transmits a command for instructing the game machine
manipulation device CT10 to set OFF the parameters to the
game machine manipulation device CT10. This command
allocates data "0" to the fourth byte in the transmission
data previously shown in the upper column of Fig. 15 for
instructing the game machine manipulation device CT10 to
set OFF the controller parameters. This causes the CPU of
the game machine manipulation device CT10, which has

received the command, to proceed from step SP21 to step

SP22 in Fig. 14 to set OFF (or terminate) a parameter
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SP11 to enter a controller comuni cation node. In the controller
comuni cati on node, the CPU of the gane nmachi ne nmani pul ati on device CT10
gets in a state of waiting for a conmand fromthe ganme nachi ne nmai n body
27 at subsequent step SP12. Here, the game machine main body 27 transmts
a controller button acquisition conmand to the gane machi ne mani pul ati on
device CT10 for requesting the gane nachi ne mani pul ati on device CT10 to
provi de information indicative of manipulation states of respective
buttons (14a - 14d, 16a - 16d, 19a - 19d, and so on) on the gane nachi ne
mani pul ati on devi ce CT10. This controller button acquisition
command iSfteing mpde.t xFhen xsthe GPUr efvhabsameMaghdRe rangi ng
from two to,six bytes stored in a fourth byte thrqugh_a ninth byte

t her eof , RARLRYMR G ioRhAeNHbee CHAAMTEEURYS 2 the foragotnrg, §h8Pon
acquisiti o] nd also_has a, fir byte allocated to daja "01"
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byte; an urt yte throug ni nt yte allocate ata set to the
paranet eisf fRhikthiig for a command from the gam® machine mair@ChHayOrs

(response neans 21 and/or 51) which have been sSet at step SP30 in Fig. 14.
27 at subsequent step SP12. Here, the game machine main
body 27 transmits a controller button acquisition command
to the game machine manipulation device CT10 for
requesting the game machine manipulation device CT10 to
provide information indicative of manipulation states of
respective buttons (l4a - 144, 1l6a - 16d, 1%9a - 19d, and
so on) on the game machine manipulation device CT10.

This controller button acquisition command includes
data tx0 - tx5 which are variable-length data ranging from
two to six bytes stored in a fourth byte through a ninth
byte thereof, as shown in the upper column of Fig. 24.

The controller button acquisition command also has a first
byte allocated to data "0l1l" indicating that this command
is a command for the game machine manipulation device; a
second byte allocated to "42" indicating that this command
is the controller button acquisition command; a third byte
allocated to indefinite data corresponding to the data
"42" in the second byte; and a fourth byte through a ninth

byte allocated to data set to the parameters for the
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Thus, the CPU of the ganme machi ne mani pul ati on device CT10, upon receiving
the controller button acquisition command shown in the upper colum of
Fig. 24, proceeds fromstep SP12 to step SP14 in Fig. 14, to set the
paranmeters for the actuators (response neans 21 and/or 51) with the
paraneter setting data in the fourth byte through the ninth byte (having
vari abl e | engths between two and six bytes) within the data received at
this time, thereby vibrating these actuators (response neans 21 and/or
51) based on the specified data. Al so, the CPU of the gane nachi ne
mani pul ation device CT10 transmits its button manipulation information to
t he gane agkhpkonmi (relsepnse meangh 2l Ardf 95 dhl Hawk ighwhave tpeen

m ddle colum or the |lower colunn of Fig. 24. The transm ssion
data sho#P¥nathSteRdP® Y| &M FHKI- F1§- 24 is data transnitted fromthe
gane machi ne manipul atiQn device CT10, which is in the state re the
control l er parandiit¥Sse ?mfﬁﬂd@ﬁstgFFﬂﬁTFtﬂéﬁﬁh%e mﬁﬂﬁBgW%%*P%ody
27. The tyransm ssj data shown in. the Il.aqwer caol.u f _Fi .. on the

ot her haftfVi§€ia "g{lot'r ARIPt FEF G HAPEF RS ORET L gtxji:ol%uﬁéénce CT10,
which is ] S e h rqll a r | S '
to the gednidtEioho Sifigeb S irqRh Ta EnBUPPRE WTkhilOo £THESL S 2y

o PSR DEEch OGRS Bl ek sh £rukPRA. IS "E9" a0
the parameters for the actuators (response means 21 and/or
51) with the parameter setting data in the fourth by£e
through the ninth byte (having variable lengths between
two and six bytes) within the data received at this time,
thereby vibrating these actuators (response means 21
and/or 51) based on the specified data. Also, the CPU of
the game machine manipulation device CT10 transmits its
button manipulation information to the game machine main
body 27 through transmission data shown in the middle
column or the lower column of Fig. 24.

The transmission data shown in the middle column of
Fig. 24 is data transmitted from the game machine
manipulation device CT10, which is in the state where the
controller parameter setting mode is OFF, to the game
machine main body 27. The transmission data shown in the
lower column of Fig. 24, on the other hand, is data
transmitted from the game manipulation device CT10, which

is in the state where the controller parameter setting

mode is ON, to the game machine main body 27. This
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byte allocated to a | ower byte "bl" of the manipulation button depress
data; and a sixth byte to a ninth byte allocated to, for exanple, anal og

| evel data "a0," "al," "a2," "a3" in accordance with manipulations on the
joysticks 36, 37 previously described with reference to Figs. 4 and 13.
Subsequently, when the gane nmachi ne main body 27 receives the transm ssion
data shown in Fig. 24, the CPU of the gane machi ne nain body 27 can detect
how t he nmanipul ation buttons or the analog joy sticks are being
mani pul ated on the gane machi ne mani pul ati on device CT10, so that the gane
can be advanced (in accordance with the detected mapipul atigns.

Wen the teanspigRigddaklnhds ndi fopddh obyte @B}R&"ﬁbe% o N atpper

e L QAL R e S S
d ' for, \ . dnt
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command is for set'ting a paraneter ‘for an actuator; a fourth
pyte all agpigéaedCtd! FoPUBRUNPRES ‘Aa18y ALRELUANa a0, a1,

e set; afifth byte allocated to a data size "sz"
which is sgp, 0 eaPpar dietLE cbddiCe awita OhandPu Patidls on the
joysticks 36, 37 previously described with reference to
Figs. 4 and 13.

Subsequently, when the game machine main body 27
receives the transmission data shown in Fig. 24, the CPU
of the game machine main body 27 can detect how the
manipulation buttons or the analog joy sticks are being
manipulated on the game machine manipulation device Ccrio,
so that the game can be advanced in accordance with the
detected manipulations.

When the CPU of the game machine main body 27 is
going to vibrate a required actuator(s) (response means 21
and/or 51) in accordance with the progress of a game, the
CPU of the game machine main body 27 transmits a command
dedicated to set a parameter(s) for the actuator(s), shown
in the ﬁpper column of Fig. 25, to the game machine
manipulation device CT10. This command has a second byte
allocated to data "49" indicating that this command is the

command for setting a parameter for an actuator; a fourth

byte allocated to actuator number data "an" of an actuator
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byte to a ninth byte allocated to-actually set data. Thus, when the
gane machi ne mani pul ati on device CT10 receives the transm ssion data, the
CPU of the game machine mani pul ati on device CT10 proceeds from step SP12
to step SP15 in Fig. 14 to set the paraneter for the actuator (response
means 21 and/or 51) specified by the comrand, thereby vibrating the
actuator. In this connection, at this tine, transm ssion data shown in the
| ower colum of Fig. 25 is returned fromthe ganme machi ne mani pul ation
devi ce CT10. Al so, the gane nmachine main body 27 transmts an
actuator node setting conmand, as shown iryégﬁ u colum, of Fig. 26, to
[

the gane YadPen&etani pufdfitdh BetiecAlEes® §%(F:)?ﬂrrrﬁﬁ a $HFBvi to set

ON OFF t uat t h dat de, d_h d
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machi ne mani pul ati on device CT10
to step SP15 in Fig. 14 to set the parameter for the
actuator (response means 21 and/or 51) specified by the
command, thereby vibrating the actuator. 1In this
connection, at this time, transmission data shown in the
lower column of Fig. 25 is returned from the game machine
manipulation device CT10.

Also, the game machine main body 27 transmits an
actuator mode setting command, as shown in the upper
column of Fig. 26, to the game machine manipulation device
CT10. This command is provided to set ON or OFF an
actuator parameter synchronous update mode, and has a
second byte allocated to data "4A" indicating that this
command is the actuator mode setting command. 1If
synchronous update mode setting data "sg" in a fourth byte
is set ON (i.e., set to "1"), the CPU of the game machine
manipulation device CT10 proceeds from step SP1l2 to step
SP16 in Fig. 14 to set ON the synchronous update command,

whereby the parameter specified by the actuator parameter

setting command ("49") shown in Fig. 25 is not immediately
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for a tinme period until the actuator node setting command ("4A") is next

I nputted. Then, at the tinme the actuator node setting command ("4A") is
next transmtted to the gane machi ne mani pul ati on device CT10, the
paranmeters for associated actuators so far buffered in the RAM are
outputted all at once to the corresponding actuators (response neans 21
and/or 51) to vibrate them On the other had, when the synchronous
update node setting data "sg" allocated in a fourth byte of the

transm ssion data shown in the upper colum of Fig. 26 is set OFF (i.e.,
set to "0"), the contents of parameters set for actuators, generated
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dynam c transm ssion data) in accordance wth the progress of a game with

the contraddééiated actuators so far buffered in the RAM are
outputted all at once to the corresponding actuators
(response means 21 and/or 51) to vibrate them.

On the other had, when the synchronous update mode
setting data "sg" allocated in a fourth byte of the
transmission data shown in the upper column of Fig. 26 is
set OFF (i.e., set to "0"), the contents of parameters set
for actuators, generated during the synchronous update
mode being ON, are all cleared. Whenever the actuator
parameter setting command ("49") described above with
reference to the upper column of Fig. 25 is received by
the game machine manipulation device CT10, an associated
actuator is vibrated in response.

Thus, the game machine manipulation device CT10
switches between the controller communication mode and the
parameter setting mode in accordance with the processing
procedure illustrated in Fig. 14. In a normal

communication mode for a communication with the game

machine main body 27, when the game machine manipulation
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I nformati on acquisition conmand (controller button information acquisition
command) or the actuator paraneter setting conmand fromthe ganme machi ne
mai n body 27, the game nachi ne mani pul ati on device CT10 vi brates the

speci fied actuator (response nmeans 21 and/or 51) in response to the
received data. Al so, in the communication node, data on mani pul ati ons on

t he mani pul ati on buttons 14a - 14d, 16a - 16d, 19a - 19d or the anal og
joysticks 36, 37 in the gane machi ne mani pul ati on devi ce CT10 are
transmtted fromthe ganme machi ne mani pul ati on device CT10 to the gane
machi ne mai n body 27 in accordance with a node, 6 set at this tinme (digital
control rAreise HMIBgresrives Anka of bt ingAcPRLaRRERELIH a0

response to nanipul ations of the user in the gane gachine.nain body 27
and (he GHAEUAESH nbLrénip AEBAS et Fa@ massion datay {Reagnardere

oach ﬂ? BEER bhs Féﬁbak%eigagﬁlg”gﬁgh?eﬁ%ﬂnfgﬁd%ngéﬂit?ﬂ‘%i£§%et eshime
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i nf or mati on.
game machine manipulation device CT10 vibrates the
specified actuator (response means 21 and/or 51) in
response to the received data. Also, in the communication
mode, data on manipulations on the manipulation buttons
l4a - 144, 16a - 16d, 19a - 19d or the analog joysticks 36,
37 in the game machine manipulation device CT10 are
transmitted from the game machine manipulation device CT10
to the game machine main body 27 in accordance with a mode
set at this time (digital control mode or analog control
mode), so that a game is advanced in response to
manipulations of the user in the game machine main body 27
and the game machine manipulation device CT10.

In the parameter setting mode, in turn, the game
machine main body 27 inquires the game machine
manipulation device CT10 about information on the game
machine manipulation device CT10 (available modes,
information on actuators, and so on), acquires such
information from the ROM and RAM of the game machine

manipulation device, and can set a variety of modes such
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Fig. 27 illustrates a controller node setting procedure executed by the
gane machi ne main body 27. The CPU of the gane machi ne main body 27 enters
the processing procedure at step SP50, and transmts a command (Fig. 15)
for setting ON the paraneter setting node to the ganme rmachi ne mani pul ation
device CT10 at step SP51 to switch the game nmachi ne mani pul ati on device
CT10 to the paraneter setting node descri bed above with reference to Fig.
14. Then, the CPU of the game nachine main body 27 proceeds to
subsequent step SP52 to acquire information on the controller (a total
nunber of nodes available to the ganme machine manipul ation_deyice CT10, a
total numseraomodectfarothe gameo maghineimapip drn e game RELPre
mai n body 27 acquires a nunber of controller node lists e uag to he
nunber oRMDAESURFQEsRAFaARCERE SRt IR IBRIC AN aPidﬂﬂd psed @othe
subsequent steg 53. In this way, the CPU of the gane machi ne mai n body
27 can a@RARETreGd LR EQEMAL¥PRFor nati on on the nodes, the actuators and

h . ol et , .
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devi ce 10. Fig. 28 illustrates a controller actuator
procedure at step SP50, and transmits a command (Fig. 15)
for setting ON the parameter setting mode to the game
machine manipulation device CT10 at step SP51 to switch
the game machine manipulation device CT10 to the parameter
setting mode described above with reference to Fig. 14.

Then, the CPU of the game machine main body 27

proceeds to subsequent step SP52 to acquire information on
the controller (a total number of modes available to the
game machine manipulation device CT10, a total number of
actuators, and so on). Next, the CPU of the game machine
main body 27 acquires a number of controller mode lists
equal to the number of modes possessed by the game machine
manipulation device CT10 at subsequent step SP53. 1In this
way, the CPU of the game machine main body 27 can acquire
information (information on the modes, the actuators and
so on) on the game machine manipulation device CT10 being
connected thereto, sets a mode suitable to the contents of

a game played at this time in accordance with the acquired

information at step SP54, and proceeds to step SP55 to
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I nformati on acqui sition procedure executed by the game nmachine main body
27. The CPU of the ganme machine main body 27 enters the processing
procedure at step SP60, and transmts a command (Fig. 15) for setting ON
the paraneter setting node to the gane nmachi ne mani pul ati on device CT10

at step SP61 to switch the game machi ne mani pul ati on device CT10 to the
paraneter setting node descri bed above wth reference to Fig. 14.

Then, the CPU of the ganme nmachi ne nmain body 27 proceeds to subsequent step
SP62 to acquire information on the controller (a total nunber of nodes
avai l able to the Fgl?a:me machi ne mani pul ati on device CT10, .a total nunber, of

act uat or SWhkghs Oh) thge,Rarape ey setingamedrcAtndhegamsofaghine

acquires a nunber of actuatpr information (including consumed current
data) eq@®fAn{BuLALtoRpdetce,adQmt ors possessed by the game machi ne
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57 and then prooceeds to step SP64 to swtch OFF the paraneter

setting rggi@yo27t héngares NEREI @Qd@agawn? | pRodRd €LeChl0.step SP66,Jamd
illustrates an actuator (response neans 21,
transmits a command (Fig. 15) for setting ON the parameter
setting mode to the game machine manipulation device CT10
at step SP61 to switch the game machine manipulation
device CT10 to the parameter setting mode described above
with reference to Fig. 14.

Then, the CPU of the game machine main body 27
proceeds to subsequent step SP62 to acquire information on
the controller (a total number of modes available to the
game machine manipulation device CT10, a total number of
actuators, and so on). Next, the CPU of the game machine
main body 27 acquires a number of actuator information
(including consumed current data) equal to the number of
actuators possessed by the game machine manipulation
device CT10 with the actuator information acquisition
command described above with reference to Fig. 19 at
subsequent step SP63. In this way, the CPU of the game
machine main body 27 can acquire the information on the

actuators (response means 21, 51) disposed in the game

machine manipulation device CT10 being connected thereto,
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51) current |limt processing procedure executed by the CPU of the gane
machi ne main body 27. The CPU of the gane nmachine nmain body 27 determ nes
whet her or not the value of a current to be applied to each actuator is
limted by the current Iimt processing, when it sets a paranmeter for

each actuator in the gane machi ne mani pul ati on device CT10 (i.e., when it
drives each actuator). Mre specifically, the CPU of the ganme machine main
body 27, which has acquired a consuned current required to each actuator
(response neans 21 and/or 51) in the game nmachine nmanipulation device CT10
by the actuator information acquisition roce55|n descri bed above with
ref erenc@nd theg EB°°@£4§HEPe§§ﬁPsF8§%¥99 Bhe hu@ﬁﬁ theaPaarpdas

possi bly consuned by_all the actuators (response s 21, 5 t,0 be
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woul d hardly be vi brated
of a current to be applied to each actuator is limited by
the current limit processing, when it sets a parameter for
each actuator in the game machine manipulation device CT10
(i.e., when it drives each actuator). More specifically,
the CPU of the game machine main body 27, which has
acquired a consumed current required to each actuator
(response means 21 and/or 51) in the game machine
manipulation device CT10 by the actuator information
acquisition processing described above with reference to
Fig. 28, calculates at step SP71 the value of total
currents possibly consumed by all the actuators (response
means 21, 51) to be driven in accordance with the contents
of a game under progress, based on the consumed current
data previously acquired thereby. Then, at subsequent
step SP72, the CPU determines whether or not the value of
total consumed current exceeds a predetermined value. 1If
an affirmative result is obtained, this means that if all

the actuators to be driven are actually driven with

determined current values, most current is likely to be
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Therefore, the CPU of the gane machi ne main body 27 proceeds to step SP73
to execute processing for clipping a naximmvalue of a current to be
applied to an actuator which consunmes nore current, in order tolimt a
total current consuned by all the actuators to the predeterm ned value or
| ess. In this enbodi nent, the gane nmachi ne manipul ation device CT10 has
the response neans 21 for generating vibrations by rotating the notor 24
serving as an actuator, and the response neans 51 of voice coil type
having a vibrator for generating reciprocal vibrations. |In this case,
restriction is only conducted to clip a _maxi numvalue of a current agglled

to the r &QpauBese ¥ an] agtyatar c%hpcﬂy;%sﬁsea}s%lwewmm&rs e

lied h ed h
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applies the currént values de ernlned a respective
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actuator (response neans 21), which essentially
which consumes more current, in order to limit a total
current consumed by all the actuators to the predetermined
value or less. In this embodiment, the game machine
manipulation device CT10 has the response means 21 for
generating vibrations by rotating the motor 24 serving as
an actuator, and the response means 51 of voice coil type
having a vibrator for generating reciprocal vibrations.
In this case, a restriction is only conducted to clip a
maximum value of a current applied to the response means
51 of voice coil type because the value of current applied
to the response means 51 can be limited by the game
machine main body 27. As this current limit processing,
the response means 51 may be applied with a current having
a waveform (current value data) with a clipped maximum
value, such as those described above with reference to
Figs. 10 and 11.

Thus, the CPU of the game machine main body 27

applies the current values determined at step SP73 for the

respective actuators in a parameter setting operation at
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consunes | ess current and generates relatively weak vibrations, while only
slightly reducing the strength and the anplitude of vibrations generated
by the actuator (response neans 51) which consunmes nore current and
generates relatively strong vibrations. . Conversely, if a negative
result is obtained at step SP72, this neans that the current need not be
limted, so that the CPU of the ganme machi ne main body 27 applies the
respective actuators with the determ ned currents. For Iimting the
current, a variety of methods may be used, such as a nethod of reducing

t he anplltude of an entire current maveforn1 I nstead of the nethod of
appl yi ng Tl havdmg n6haw fP bdel ithrueRixiavl eVt S¥ghued ARES SR hhen

t he ganme _.nachi ne ,nani pul ati on device CT10 vided, with_a_pluyrali of
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I h d ch I
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Fig. 30 rates comunt cat on prdceéssin betwe
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machi ne mani pul ation’ deV|ce ch permts the
gane MacChife HRipl POdde’6f Ovibdutién8 SNERALELP b NAHE | At SAME

machi ne mani pul ati on devi ce
(response means 51) which consumes more current and
generates relatively strong vibrations.

Conversely, if a negative result is obtained at
step SP72, this means that the current need not be limited,
so that the CPU of the game machine main body 27 applies
the respective actuators with the determined currents.

For limiting the current, a variety of methods may
be used, such as a method of reducing the amplitude of an
entire current waveform, instead of the method of applying
a waveform having a clipped maximum current value. Also,
when the game machine manipulation device CT10 is provided
with a plurality of current controllable response means
(for example, response means of voice coil type), a
variety of limiting methods may be used, such as liming
currents to all response means, instead of the method of
limiting a current to the response means which consumes
the most current.

Fig. 30 illustrates a communication processing

state between the game machine main body 27 and the game
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CT10 for its functions and a conmand for setting a variety of nodes in the
gane machi ne mani pul ati on device CT10. After the ganme machi ne mai n body 27
is powered on, the gane machi ne mani pul ati on device CT10 enters an initial
setting node fromstep SP82 to step SP88, wherein information on nodes and
actuators in the gane machine manipul ation device CT10 is transmtted to
the game machine main body 27 in the paraneter setting node described
above with reference to Fig. 14, and a node and paraneters for the
actuators are set in accordance with a setting command fromthe gane
machi ne mai n body 27 based on such information. After finishing
the initimaching manipudpbion: evigre GRLA A8 APEOtRAGIH de\d dBOELIO
enters a nornmal node, from step SP91ﬂ%§_step SP93, m@er%hp t he gane machi ne
mani pul atfbhCleRTRELE0 1hE f gAME BARBHS: PEA B RREXsiSTy Qi tFangmdt,@

machi ne nai n bo%g %;rtg set.garaneters for the_actuators, in a%porda ce
i
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CT10, data for setting
game machine manipulation device CT10 enters an initial
setting mode from step SP82 to step SP88, wherein
information on modes and actuators in the game machine
manipulation device CT10 is transmitted to the game
machine main body 27 in the parameter setting mode
described above with reference to Fig. 14, and a mode and
parameters for the actuators are set in accordance with a
setting command from the game machine main body 27 based
on such information.

After finishing the initial settings as above, the
game machine manipulation device CT10 enters a normal mode
from step SP91 to step SP93, wherein the game machine
manipulation device CT10 performs communication processing
with the game machine main body 27 to set parameters for
the actuators in accordance with the contents of a game
under progress, transmit information on manipulations of
manipulation buttons or analog joysticks, made by the user,
to the game machine main body 27, and perform other

associated operations. In this normal state, when a
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paranmeters for actuators is transmtted together with the comand to set
paraneters for predeterm ned actuators, so that the actuators can be

vi br at ed. In this normal node, if a paraneter is to be set for an
arbitrary actuator, for exanple, by software associated with a gane, a
paranmeter setting conmand is transmtted fromthe gane machi ne mai n body
27 to the gane nachine mani pul ati on device CT10, so that the gane nachine
mani pul ati on device CT10 can set the paranmeter for the arbitrary actuator
specified at this tine. Al'so, in the normal node, if an operation
mode (anal og control node or digital control node) is specified, K for the
gane nmacheRuUesH Ffent pAeAwLYing dmformat ienneme bup§oddt t dBAe IRESELSKS
with a gane, a parapeter. settin command is jransmtted fromthe ga

nmachi ne ﬁﬁrﬁﬁé&f%ﬁtt?dt#ﬁpﬂa%QQWﬁﬂFﬁeqﬁﬁ b&%ﬂ?%ﬁndaﬂék é?uﬁ%gg&ﬁwe
t he ganme machi ne nani pul atj on.dev,i ce 10, to In ag_contgoller de
S t o mRARS TRACE TRe” Batl RHLRRASS R vt &, B3 Govred L8, HatbiBor  om
step SP82 to_step P89 _t o 11_a,cont Iy | i h
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62 . . romthe ne nacnl ne n’B.Iﬂ !n respon;e t hereto.
Wien manigyh t ibhe tHetiRdo £520a% WE vit4Ped8 (Fig. 4) disposed on the

gane nmachi ne mani pul ati on devi ce CT10, the
In this normal mode, if a parameter is to be set

for an arbitrary actuator, for example, by software
associated with a game, a parameter setting command is
transmitted from the game machine main body 27 to the game
machine manipulation device CT10, so that the game machine
manipulation device CT10 can set the parameter for the
arbitrary actuator specified at this time.

Also, in the normal mode, if an operation mode
(analog control mode or digital control mode) is specified
for the game machine manipulation device CT10, for example,
by software associated with a game, a parameter setting
command is transmitted from the game machine main body 27
to the game machine manipulation device CT10 to cause the
game machine manipulation device CT10 to be in a
controller mode switch mode. Then, the game machine
manipulation device CT10 proceeds from step SP82 to step
SP89 to transmit a controller mode list to the game
machine main body 27, and switches the mode in accordance

with a controller mode setting command transmitted back
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ganme machi ne main body 27 detects this and |ikew se enters the controller
node switch node to switch the node of the ganme machi ne mani pul ati on

devi ce CT10. Fig. 31 illustrates exenplary communi cations that are
made to switch froma protocol 1.0 to the protocol 2.0 node, to
acquisition of controller information and so on, to acquisition of button
I nformation, and to setting of actuators. Here, the protocol 1.0 node is a
protocol node in which the game nmachi ne main body 27 does not perform
inquiry or the like to the game machi ne mani pul ati on device CT10 for its
functions, in which case the ,contro]ler button information acg5|5|t|on

conHand @ﬁ%Fbtgﬁ)gépﬁnﬁf%k&nﬁsq?kﬁnhﬁﬂ¥t?&néﬁtﬁ%ﬁpﬂqﬁﬁt
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63 for swtching to the protocol 2.0 node as shown in Fig.
31B is trgad}§g1 et { Ret hﬁ,gg%ﬁla&qm@edmwl gini1@), device CT10 which is
1

operating in the protocol node in Fig

Fig. 31 illustrates exemplary communications that
afe made to switch from a protocol 1.0 to the protocol 2.0
mode, to acquisition of controller information and so on,
to acquisition of button information, and to setting of
actuators. Here, the protocol 1.0 mode is a protocol mode
in which the game machine main body 27 does not perform
inquiry or the like to the game machine manipulation
device CT10 for its functions, in which case the
controller button information acquisition command (Fig.
24) is only set as a command transmitted from the game
machine main body 27 to the game machine manipulation
device CT10. In this embodiment, protocol modes set for
the game machine main body 27 and the game machine
manipulation device CT10 support both the protocol 1.0
mode and the protocol 2.0 mode, and the controller button
acquisition command (Fig. 24) and the parameter setting
command (Fig. 15) are both set as commands to be

transmitted from the game machine main body 27 to the game

machine manipulation device CT10. Thus, when a request
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31A, the gane machi ne mani pul ati on device CT10 enters a controller
paraneter setting node as shown in Fig. 31C. Subsequently, as shown in
Fig. 31D, a command for acquiring controller/actuator information is
transmtted fromthe gane machine nmain body 27 to the gane machine
mani pul ati on device CT10 in a controller setting node, and controller
node/ actuator paraneters are set for the ganme nachi ne mani pul ati on device
CT10. Then, when a command for terminating the controller

paranmeter setting node is transmtted fromthe gane nachine main body 27
to the gane nmachi ne nmani pul ation device CT10 as shown in Fig. 31E,_fhe
gane nactior swatichingi & debecProtiocedntd ndonede odEr Shawn i Fig.
protocol 2.0 pnpde as shown in Fig. 31F. Fig. 32 sho 24 lary,
comuni cAiBnkswkdirRFB1tERd 5P drhepgames ‘%?\H‘&H’é’d.mﬁﬂér?‘ﬁ% ééﬁg %ﬁ%ﬁi‘:ﬁe
mani pul atj on deyi,ce CJ10 is operating in.a "0004" e, Mich is _one.of
control | &THddWB1iGh EFg° ggénQK#hrgﬂ%NpﬁgFaﬁﬁ rls&mq%gec;%éﬁﬁgrs
transmt fr th a in i : ' [ nd a
controll té’?ldl?‘rbdgwsevmqgﬂgc?nﬁﬁﬁfs%ﬁggaagﬁv*ézt ?Zen‘gjr?ngp?edc?{hfr%r%tt e ggrre
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acquiring controller/actuator information is transmitted
from the game machine main body 27 to the game machine
manipulation device CT10 in a controller setting mode, and
controller mode/actuator parameters are set for the game
machine manipulation device CT10.

Then, when a command for terminating the controller
parameter setting mode is transmitted from the game
machine main body 27 to the game machine manipulation
device CT10 as shown in Fig. 31E, the game machine
manipulation device CT10 continuously operates in the
protocol 2.0 mode as shown in Fig. 31F.

Fig. 32 shows exemplary communications when the
controller mode is switched. When the game machine
manipulation device CT10 is operating in a "0004" mode,
which is one of controller modes, in Fig. 32A, a
controller parameter setting command is transmitted from
the game machine main body 27 as shown in Fig. 32B, and a
controller mode switch command is subsequently transmitted

from the game machine main body 27 as shown in Fig. 32C,
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transmtted fromthe game machi ne main body 27 in Fig. 32D, controller
information is transmtted fromthe ganme nachine mani pul ati on device CT10
to the ganme nachine main body 27. Finally, a command for setting OFF the
controller paraneter setting node is transmtted fromthe ganme nachi ne
mai n body 27 to the game machi ne mani pul ati on device CT10 as illustrated
in Fig. 32E, the gane machine manipul ation device CT10 receives this
command, and begins to operate in a "0007" node, which is a new controller
node, as shown in Fig. 32F. As a result, the controller has been sw tched
fromthe "0004" node to the "0007" node. . In the foregoing

conf i gur Mawinghdrhe hgamaremaghdm e cnaaiipwbay izn rdeilges Tl &P Sp101
mani pul ati on data of the game machi ne mani pul ati on deyi ce CT10, whi.ch has
been conRReratentin sthegicomErolder| patanetsy; Setingmodsra Fhen

operation target representatiye of the contepts.of a gane is.cqonpared wth
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converted 1nto serral data which 1s then transmtted &s a particul ar

response ibgpak 7.0 tFenally, a command for setting OFF the
controller parameter setting mode is transmitted from the
game machine main body 27 to the game machine manipulation
device CT10 as illustrated in Fig. 32E, the game machine
manipulation device CT10 receives this command, and begins
to operate in a "0007" mode, which is a new controller
mode, as shown in Fig. 32F. As a result, the controller
has been switched from the "0004" mode to the "0007" mode.

In the foregoing configuration, when the game
machine main body 27 receives at step SP101 manipulation
data of the game machine manipulation device CT10, which
has been converted into serial data, as illustrated in Fig.
33, data on an operation target representative of the
contents of a game is compared with the received serial
data to determine whether the two data present a hit state
at subsequent step SP102.
At step SP103, when the data on the operation

target matches the serial data, i.e., when a hit occurs,

the operation target, presenting the hit, is displayed on
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ganme machi ne mani pul ati on devi ce CT10 at step SP105. This response signal
I ncl udes data for specifying one or both of the actuators (response neans
21 and/or 51) disposed in the game nachi ne mani pul ati on device CT10, as
well as a voltage and a current to be applied to each of the specified
response neans and an application tinme. For the response neans 51 out of
the specified response neans, the value of current applied thereto is
limted as required in consideration of a total current consuned. This
response signal is converted into serial data, and transmitted from the
game machi ne nmai n body 27 to the ganme nmachi ne manipul ati on device CT10 as
data in &mﬁfDQnUWQWtECM$Qmeatmﬁt¢Pb§ﬁéQﬂevﬁ&kﬁ@1§h&ﬁﬁ4ﬁmﬂm§%$ﬁer
colum of Fig. Afterwards, the CPU of the g %ne magchi ne 27 waits
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suppl i es t
of the actuators (response means 21 and/or 51) disposed in
the game machine manipulation device CT10, as well as a
voltage and a current to be applied to each of the
specified response means and an application time. For the
response means 51 out of the specified response means, the
value of current applied thereto is limited as required in
consideration of a total current consumed. This response
signal is converted into serial data, and transmitted from
the game machine main body 27 to the game machine
manipulation device CT10 as data in the fourth byte to the
ninth byte previously shown in the upper column of Fig. 24.

Afterwards, the CPU of the game machine 27 waits
for data from the game machine manipulation device CT10 at
step SP106.

The dynamic transmission data transmitted from the
game machine main body 27 to the game machine manipulation
device CT10 is received by the CPU of the game machine
manipulation device CT10 at step SP111 in Fig. 34. If it

is determined at step SP112 that this data is the dynamic
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specified response neans 21 and/or 51 with voltages and currents being
supplied fromthe gane nmachine nmain body 27 for a predetermned tine at
step SP119. Conversely, if it is determned at step SP112 that
received data is not dynam c transm ssion data, the CPU of the gane
machi ne mani pul ati on device CT10 proceeds to step SP113 to wait for an
I nput or mani pul ation of a manipulation button or an anal og joystick. If
an affirmative result is obtained, the CPU of the ganme rmachine
mani pul ati on device CT10 proceeds to step SP114 to input manipul ation
data. Then, at step SP115, the _m croconputer processing Lﬁygerforned
(pr ocessitipRsMigs i epudatdecthiec FPY of) $ e s IANS RBFRAR? processi ng,
mani pul ation,data is returned fromthe gane chi ne nangfgif%i%p devi,ce
CT10 in mAhbRYd At AN T bFeeCT IRt PERGSR AP ndd FAEEPqH R 1P0 Qxﬁ%éX&
(Fig. 24) trgnsmtted fr t he me hi_ne in&% y 27,.to the gane
machi ne rgHt pgfé'tvi%ﬁ gévi@giﬁlé%menﬁﬁndf *trﬁﬁ 3’8 °£raé: $eIRBT pul ati on
devi ce 0 er N RUI af | d hN | i S
tr anom { PR RS e A dnt BRTEEL B, HdPLeg Br10 " kRAPLL B U HHeH, D
proceeds i £3 dfér 51 with voilBagudsgadent
step SP1 ?%I\féietdfgfsgzﬁnas?rgr%% sé éz]imean pgcﬁi ne b‘gdy 27\(0 . Al so,
when a p%@ﬁféﬁ&ssesémg?@?ﬁpwg&maﬁ (§hé. gakid hachienklied beay e
: e

gane nmachi ne mai n body CPU of the gamé nachi ne mani pul ati on device
CT10 recefig/fSa predetermined time at step SP119.

Conversely, if it is determined at step SP112 that
received data is not dynamic transmission data, the CPU of
the game machine manipulation device CT10 proceeds to step
SP113 to wait for an input or manipulation of a
manipulation button or an analog joystick. If an
affirmative result is obtained, the CPU of the game
machine manipulation device CT10 proceeds to step SPl1l4 to
input manipulation data. Then, at step SP115, the
microcomputer processing is performed (processing by the
CPU). Specifically, in this microcomputer processing,
manipulation data is returned from the game machine
manipulation device CT10 in response to a controller
button information acquisition command (Fig. 24)
transmitted from the game machine main body 27 to the game
machine manipulation device CT10. The CPU of the game
machine manipulation device CT10 converts the manipulation

data into serial data which is transmitted to the game

machine main body 27 at step SP116, and then proceeds to
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this command, and then transmts to the gane machine main body 27

I nformati on on the gane nmachi ne mani pul ati on device CT10 itself
(information on avail able nodes in the gane machi ne nmani pul ati on device
CT10, the actuators possessed by the gane machi ne nmani pul ati on device
CT10, and so on) in the m croconputer processing at step SP115. Further,
the CPU of the gane nmachi ne mani pul ati on device CT10 can set a variety of
nodes (digital control node, analog control node) and paraneters for the
actuators in accordance with a node setting request and a paraneter
setting request fromthe gane machi ne main body 27. Thus, according
to the f&MoPRESEANERE HEoP SRL1T ERsattnoxr Aataeddoncthe,game
command (Fig.,15) from she garme nachi ne main body 27 to the gane nachi ne
mani pul a Héﬁiéﬁ“%tla,'it is possible to inquire functions of the gane

hi oul at | Jov! cT1 : nb
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determ ne functions of a ganme machine pul ation device being connected
thereto, t3pi&habnidndJa@FhdBehiede tPaAAsHIWs 2€oCahé M gawd ImaeNTHWISmain

suitable for the connected ganme machi ne mani pul ati on device to
body 27 information on the game machine manipulation
device CT10 itself (information on available modes in the
game machine manipulation device CT10, the actuators
possessed by the game machine manipulation device CT10,
and so on) in the microcomputer processing at step SP1l15.
Further, the CPU of the game machine manipulation device
CT10 can set a variety of modes (digital control mode,
analog control mode) and parameters for the actuators in
accordance with a mode setting request and a parameter
setting request from the game machine main body 27.

Thus, according to the foregoing configuration, by
transmitting a parameter setting command (Fig. 15) from
the game machine main body 27 to the game machine
manipulation device CT10, it is possible to inquire
functions of the game machine manipulation device CT10
connected to the game machine main body 27 and to set a
mode in the game machine manipulation device CT10 and
parameters for the actuators. Therefore, when any of

various game machine manipulation devices is connected to
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correctly operate the respective actuators in the ganme nachine
mani pul ati on devi ce. Wil e the foregoi ng enbodi nent has been
described for the gane machi ne mani pul ati on device CT10 which is equi pped
with the response neans 21 for generating vibrations using a notor 24 and
a response neans 51 of voice coil type enployed as actuators, the present

i nvention is not limted to such particular neans. Alternatively, any
nunber of response nmeans and a variety of conbinations thereof can be
applied for actuators. For exanple, a plurality of response neans of voice
coil type_ may be provjded, a response neans of notor type for eneratin

| ow speedh® pFameoRachi vk B3R RRAY 24 a thesFARR e H'g'tldf 95&3!9

f [ hi d ' ti.ons, d . Al ' I f
Fesponse Meahdnr ok LERBLY i dete g sAOCSHo8E @f BcmeamR RSt and
th f t d, b d. F . Whi
for sgol nPURDBEI AN SR dIATE redAT i vanotRg SHRFE Pt RabhiEy, the

i pul at} devi ge. . i1 6 :
connect o 4ot REine main body 37 cep, trpusmis dopmands suitBig
limted t@,fhgnanes Rﬁﬂ%e,&ggsﬁg'xﬁ’achi'f% REATRIEL aBi0W NEEVi @R NN que

referred to as "multi-tap' be used to conneCt a plurality of gane
nmachi ne @k pekdllipnoperaies the' rPxgpBlct iv@Uaktators in the game
machine manipulation device.

While the foregoing embodiment has been described
for the game machine manipulation device CT10 which is
equipped with the response means 21 for generating
vibrations using a motor 24 and a response means 51 of
voice coil type employed as actuators, the present
invention is not limited to such particular means.
Alternatively, any number of response means and a variety
of combinations thereof can be applied for actuators. For
example, a plurality of response means of voice coil type
may be provided, a response means of motor type for
generating low speed vibrations may be combined with a
response means of motor type for generating high speed
vibrations, and so on.

Also, in place of response means for generating
vibrations, those for generating light and those for
generating sound may be used.

Further, while the foregoing embodiment has been

described for the single game machine manipulation device
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t he gane machi ne mai n body 27, such that the game nmachine main body 27 may
I nquire functions for each of the connected nmani pul ati on devices and set a
node and paraneters for each of the connected mani pul ati on devi ces.

In this case, by using the conmunication continuation conmand descri bed
above with reference to Fig. 21, it is possible to transmt data which

overflow in one comunication session. In this way, when a
plurality of game nachine nmanipul ation devices are connected, a consuned
current wll be increased for driving actuators (response neans) in al

t he gane chi ne mani pul_ati on devices. In this case, however, the consuned

current hecopnagted Fo | thet SRME « RAGH Re eMAd Tt PRV DE at EHR of )
. . A% ' o C et

e curr BRETPRE, SERRbifR, HEsBabniss fo RHL  SRento TR g 20,

feans | noiRoSEISH IR PO LR % B (8B ne ISR e L ARS (AR Ee

. C .
means I n the gane nachine

rTB.ChI ne " ] - " 7
consuned@?o&)e? iﬁlfuolrtrrjét Fg , sntljac t%eatufﬁg vta ugono e‘:at ctir rpelrﬁpgg'yﬁltﬁédg?o a

response giddSmae Hi e { Adnipu PAEA NGB vHidds Edenfé’{:Hﬁ 14, FoaPy eggnt

invention is not imted to this particular manner of controfling a

current ‘leleganiet didehine YnadnV¥ddyY29f, fHi6R tHdk a8he game machine
main body 27 may inquire functions for each of the
connected manipulation devices and set a mode and
parameters for each of the connected manipulation devices.

In this case, by using the communication
continuation command described above with reference to Fig.
21, it is possible to transmit data which overflow in one
communication session.

In this way, when a plurality of game machine
manipulation devices are connected, a consumed current
will be increased for driving actuators (response means)
in all the game machine manipulation devices. In this
case, however, the consumed current can be effectively
limited without deteriorating vibrations of required
actuators by limiting a current value to certain
actuator(s) by the current limit processing described
above with reference to Fig. 29.

Also, in the foregoing embodiment, a current
consumed by the response means in the game machine

manipulation device is fetched into the game machine main
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a conbination of a current and a voltage, voltage values, and so on may be
applied as control paraneters for electric power information and the
response neans. | ndustrial Applicability In a ganme appar at us,
gane nmachi ne mani pul ati on device, gane system and interactive

communi cation nmethod, the invention can be utilized for the case of
connecting a variety of gane machi ne mani pul ati on devi ces having a

variety of functions to a gane machi ne nai n body.

71 Clainms 1. A gane

appar at us having a function of reproducing a recording nedi um and havin%
bi di rect RAAY edmAmi eonssHede RN, L BRkd A angl‘rra‘i'\'i‘BGI hgnralue

Pertormee a4t wppls 88"de" &' rULF5HRE" wdd2F 1/ TuliCH "

accordance with the information. The present invention is
not limited to this particular manner of controlling a
current value. Alternatively, a variety of forms such as
a combination of a current and a voltage, voltage values,
and so on may be applied as control parameters for

electric power information and the response means.

Industrial Applicability

In a game apparatus, game machine manipulation
device, game system, and interactive communication method,
the invention can be utilized for the case of comnecting a
variety of game machine manipulation devices having a

variety of functions to a game machine main body.
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nanipulation device and for transmtting predetermined control data to
sai dugame nmachi ne mani pul ation device, said game apparatus wherein:

f tion informati on possessed by sai d ganefres | pul ation device is
fetched and retrieved, said function inforjfekH8rsHipre!pd §%ﬁ i | east one of
the follow ng infornation information of responseEmegils, $§%osed in said
gane nmachi ne “ \nﬂﬁw i nf or mat oM Fepresentdr anal og node
or a digital mmmumumu u ni cation control nodes for said gane
machi ne mani pul ati on devifce? ahd operation information or pose infornation
of a communi cation control node sw tching pani pul ati on nmenber of said gane
machi ne mani pul ati on devi ce. 2. € §anme apparatus accordi ng to
claim 1, .wherein; rm.ned.functi for mat n IS_S

wi g1 FiA A e
from sai d‘ functi 8n 9313 ARB IR EHR TS Q%YFP&/&! une ?u |’671958 ‘Eﬂ‘ﬂg o)
said sel %8&:&%@6'8&&%@3&' WhvingSqn é‘rﬁ%‘t‘i&é‘”‘éo@ﬁ&m};gauon

mani pul ation de
means for receiving data on manipulations performed on a

plurality of manipulation members from a game machine
manipulation device and for transmitting predetermined
control data to said game machine manipulation device,
wherein

function information possessed by said game machine
manipulation device is fetched and retrieved from said

game machine manipulation device.

2. The game apparatus according to claim 1, wherein

said game apparatus selects predetermined function
information out of said retrieved function information,
and sets a selected function to said game machine

manipulation device.

3. The game apparatus according to claim 1 or 2,

wherein
said function information is information on response

means disposed in said game machine manipulation device.

4. The game apparatus according to claim 1 or 2,

wherein
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3. The gane apparatus according to claim1l or 2, wherein: said
functiton information is operation information or pose information of a
communi cation control node swi tching nmani pul ati on nenber of said game
machi ne mani ; and s Sunction rrrormation is  selectively
set on saldu Hﬂg i pul ati h TS PUEEE BAS BERNG set sai d
comuni cat i e*smﬁtchlndg_nnnlpﬁﬁﬁffaﬂ_ﬂgﬂker of said gane
machi ne nanlpulatlon device in an operative state or in a pose state.
4. The gane apparatus according to claim2, wherein: said selected _
function information is transmtted as a settln% command exclu |veI¥

5 iﬂfodg

for said ganme S@ddhi ﬁBnqﬁ%ﬁﬁuFaﬁQﬁmﬂéhQ% e %ﬁBFFHﬂW PR
Th t di f th di wh
sai d i nf Gft RofigH T4 'n'% Bieh REen mmRRPd Lt L RR SR P, e

sinulpan(§§I aﬁ lé$%3 f@gﬂieﬂgfgéglaéﬁo ady fage apparatus havi ng a

function ording um and having bidirectional
conmuni cat i on 73

—O—QL

5. The game apparatus according to claim 2, wherein
said function information is operation information
or pose information on a communication control mode
switching manipulation member of said game machine
manipulation device, wherein said function information is
selectively set to said game machine manipulation device
to set said communication control mode switching
manipulation member of said game machine manipulation

device in an operative state or in a pose state.

6. The game apparatus according to claim 2, wherein
said game apparatus transmits said selected
function information at an arbitrary timing as a dedicated

setting command for said game machine manipulation device.

7. The game apparatus according to claim 3, wherein
said information on response means is information

on a combination of simultaneously operable response means.

8. A game apparatus having a function of reproducing a

recording medium and having interactive communication
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means for receiving data of manipul ations performed by a plurality of
mani pul ati on nmenbers froma gane nachine mani pul ati on device and for
transmtting predetermined control datg | —fReh{ ne nmani pul ati on
device, wherein consuned powell THIE@HEETIHAE BEEN dsponse neans

possessed by sai : ni pul afi on deEPCACEDS  fetiched and
retrieved. ’ﬂl"ﬁﬂﬂ”smﬂumﬁ!ﬂ:r at us gew-‘&r:ﬁ'gztw:ﬂ:&ifm& wher ei n
a response neans “cohtrbl "atsa Based on said fetched and retrieved consumed

power information is transmtted to said response neans. 8. The gane

apparatus according to claim7, wherein said, response nmeans _control data
is transMeBE EPLFECHIRinFadAtR RENMARLPIIA LIPS PABEREMSD \PRh 3

t f irj |ni pul at.i er infornation _for said
e et TRE R afr HAnkBRIa L Ton PRetngEs | FRPR L aATE RECHARG 1 o
laim 7 8 ' . sal d response neans .confrol data Ls_a current
value | MATHRELAET 8np doifPeng EaFy HERRaMIF hiaH; predetérhines
74

control data to said game machine manipulation device,
wherein

consumed power information on response means
possessed by said game machine manipulation device is
fetched and retrieved from said game machine manipulation

device.

9. The game apparatus according to claim 8, wherein
said game apparatus transmits response means
control data based on said retrieved consumed power

information to said response means.

10. The game apparatus according to claim 9, wherein
said game apparatus transmits said response means
control data to said game machine manipulation device
together with a request command for acquiring manipulation
member information for said game machine manipulation

device.

11. The game apparatus according to claim 9, wherein
said response means control data is informationm on

a current value to be applied to said response means.
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10. The gane apparatus according to any one of clains 6 to 9, wherein
sai d eonsuned power information is a consuned current value of said
response neans. 11. The gane apparatus according to any one of clains 7
to 9, wherein : sai d response neans control data is transmtted as

a setting co | s el or said gane nmachi ne mani pul ati on device at
an arbit rarynmgmgmﬁwylzﬂi ganme nEchrie ment pufattojl device being
a and haVi'htP BI'EFT HAPiR5RA |
a_p

connected to a~gane. jconmuni cati on neans
for transmtting data of manipul ati ons._perfa - lurality of
mani pul ati on nenbers to said gane apparatus and for receiving predeterm ned
control data from said gane appar at us, conprising storing nmeans for
storing predeterm.ned function information, said functjon informtion,

i ncludi nd2at | edde o%amgr apRarF W AGSAHGE RE: ith; 1AL e | WRefFe1n
response neans di sposed in saia g@ne nacgbpe mani,pul afion devi
I

ce

i nformation repré i RGP RRG BF ote O ARG R ﬁﬁd@\ﬁﬁ%ﬁuﬁﬁg
communi ca | oPe ANty 1 uIOYE £94 ¢59 & B3R dTAELLAG mani pul ation device, and
operation IT'ATOrmat1 on or pose infornation of a conmuni cation control node
swi tchi ng mani pul ati on menber of said ganme machine manipul ati on device,
and sai d game nmachine nanipul ation device transmtting said function
i nformatijof to S@théﬁﬁéﬂﬁﬁ-aiwiﬂﬁ ST EEnGO 39 £DhAMTEd | ORn eI EAL
command from sai d gane apparatus. 75

said game apparatus transmits said response means

control data at an arbitrary timing as a dedicated setting

command for said game machine manipulation device.

14. A game machine manipulation device adapted to be
connected to a game apparatus and having interactive
communication means for transmitting data on manipulations
performed on a plurality of manipulation members to said
game apparatus and for receiving predetermined control
data from said game apparatus, said game machine
manipulation device comprising

storing means for storing predetermined function
information, wherein

said function information is transmitted to said
game apparatus in response to an information request

command from said game apparatus.

15. The game machine manipulation device according to

claim 14, wherein
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13. The gane machi ne mani pul ati on device according to claim12, wherein

said rnformation of response neans is information of a conbination of

si mul t aneousl y operabl e response neans. 14 gae=nchi ne mani pul ation
= 3 H}gg\ggﬁg 3| di recti onal

devi ce bein connecte 2 ‘

comuni cat ﬁ“ J“ 1“ ansm tt| ng Pmepul atfions performed by a
pIurallty nbers to {$ai d.dabe—app Fatas and for receiving
predetern1ned control data from said Game apparatus conpri sing

storing neans for storing consuned power information of response neans
possessed by said game nachi ne mani pul ati on device, sai d ganme machi ne
nam[nnatlmgdevﬁ@édrﬁﬁ§mﬁ¥¢hgl rmasiamedsp &Rﬁ°¥ﬁﬁ&ﬁﬁﬂl9ﬁtc)sald
ganme apparatus in response to an jnformation request comrand fron1sqL

game apF@sReuse means digpgsed bh sahstigR macha"gear%an&mlr&; ion
mani pul at :on devi ce being connected to a gane apparatus and having
bidirecti €omuni cation neans for transnmitting data of manipul ations
performed by a plurality of manipul ation nmenbers to said ganme apparatus and
for receiving predetermned control data from said gane apparatus;

and sai d gpTe apga{) yrggaw&f.@n %&hegﬂatisw ;aﬂé&fieg %é@&%@{g to

medi um and havi n ctiona comruni on nea recel vi ng

mani pul atld 006y, R f GFHBRGMDp a plurality of manipul ation nmenbers from sai d
game machi ne mani pul ation device and for transmtting

said function information represents an analog mode
and a digital mode which are communication control modes

for said game machine manipulation device.

17. The game machine manipulation device according to
claim 15, wherein
said information on response means is information

on a combination of simultaneocusly operable response means.

18. A game machine manipulation device adapted to be
connected to a game apparatus and having interactive
communication means for transmitting data on manipulations
performed on a plurality of manipulation members to said
game apparatus and for receiving predetermined control
data from said game apparatus, said game machine
manipulation device comprising

storing means for storing consumed power
information off response means disposed in said game

machine manipulation device, wherein
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predeterm ned control data to said game nmachi ne mani pul ati on device,

wher ei*n: 76 sai d gane
mani pul ation device has storing nmeans for storing predeterm ned function
information, transmttin said functian_infor j ai d ganme apparat us

in response 1 uﬁu“u &H“ request|| epmandef pagesanNd} game  appar at us;
and sai d ; sisret ches filinct i grepLACEDMAL | O possessed by

said gane nachine nmanipulation dew ; id function

i nformati on, and selecting a predeterm ne function from said

retrieved function, .informatiqQn to set ,sajd selected,function qn sai.d gane

machi ne. mani pul atf B dE@Rsimed) powar, 1n¥ araatd anbE; drgasmiteed £

machi ne nmanj pul ati on_devi ce, bei ng connect ed %o a gne appar at us and havi ng
B g RaeR

bi di rect iThhY SSMUNPERATAEREadD 1 5P SPERES: L RBn RSP ons

perforrredcgﬁ{mgndolfl;ghi t%aeférﬁgmeouéghiaro t'ggnbers to said gane apparatus

and for Tecerving a pre ned fa fromsaid gane apparatus;
and sai d ganme apparatus having a function of reproducing a recording
nmedi um and having bidirectional conmunication means for receiving data of
mani pul atjons  pef f@amed dys el Waw ihy A JRAEPHAEH R THRRL DU T LEL S d
game nachi ne mani pulation ‘device and for transmtting predeteim ned
control dpédite Shddpd® ¥8ChencconnBiciddt ten dj?'a;ﬁé, £Fp dradds syadem
wher ei n: Sal d gane machi ne mani pul ati on devi ce has

having interactive communication means for transmitting

data on manipulations performed on a plurality of
manipulation members to said game apparatus and for
receiving a predetermined control data from said game
apparatus, and said game apparatus having a function of
reproducing a recording mediﬁm and having interactive
communication means for receiving data on manipulations
performed on a plurality of manipulation members from said
game machine manipulation device and for transmitting
predetermined control data to said game machine
manipulation device, comprising:

said game machine manipulation device having
storing means for storing said predetermined function
information, for transmitting said function information to
said game apparatus in response to an information request
command from said game apparatus; and

said game apparatus for fetching and retrieving
said function information possessed by said game machine

manipulation device from said game machine manipulation
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storing neans for storing consumed power information of response neans
possessed by said ganme machi ne mani pul ati on device, and transmts said
consuned power information to said gane apparatus in response to an

i nf or mati on request conmand fro a gane _apparat us; anme
appar at us generates sai d response mg%Hcﬁqmg@éEf@ta base#,HmHWH I, ”””"l
consuned power REPLACED77 s e
i nformati on possessed by sai d gane=pachine— e p-a on deV|ce and
transmts said control data to said response means. 17. A

bi di rectional] communication nethod for a gane apparatus for, receiving data
of mani pfe¥1cfs ﬁﬂqof&&jﬁﬁlﬁcﬁﬁﬂ%Jﬁﬂﬁ(ﬁehaﬁl@H%ﬁ?&ﬁqﬂkﬁﬁﬂsﬁqQﬁF&°n

hi | at d t tt et d t
Jara Lo SH% GEngAAKnFRESANT M AURACAGR CPALonmaiRpr kA BAYH game

ot or mat RAC A8 AEn B AP EOR VLR "rani pul at i on device 16

retrieved, said function information including at | east one of the
following information; information of response nmeans disposed in sald gane

chi ne | aty] v f qr Nal Chdl
machi pai pul a %ﬂé sy téRf AEPIAGNa acﬁ'ﬁé el di A8 m:f’ﬁg 4t |ne

digital node which are cofmunication contr nodes for said

mani pul aumdewar&?aad WE'Be KOrMEELER 99 Al ke h@iﬁff&izlu%n #nda
comuni cati on contr node swi tching mani pul ati on nmenber of said gane
machi ne @Y phgatiinte flacitdtre a88mmun i caz iwdAaeans NE6rf W¥dhemitting
selected fromsaid function information thus retrieved so as to be set on
sai d gandatez hone mami pullzt bonde\performed on a plurality of

manipulation members to said game apparatus and for
receiving a predetermined control data from said game
apparatus, and said game apparatus having a function of
reproducing a recording medium and having interactive
communication means for receiving data on manipulations
performed on a plurality of manipulation members from said
game machine manipulation device and for transmitting
predetermined control data to said game machine
manipulation device, comprising:

said game machine manipulation device having
storing means for storing consumed power information on
response means disposed in said game machine manipulation
device, for transmitting said consumed power information
to said game apparatus in response to information request
command from said game apparatus; and

said game apparatus for generating control data for

said response means based on said consumed power
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18. The bidirectional communication nmethod for a

game -apparatus according to claim17, wherein said function
information is operation information_—or _pose information of a

communi ¢
machi ne
set on sald gane fecfii n& mani pul ats

| NgsR nber of said gane
sai d ﬁQﬂﬁQﬁéﬁPéEN mation is selectively

0 set said

AR UREI AR

comuni cation control node sw tching nanlpulatlon menber of said gane
machi ne mani pul ation device in an operative state or in a pose state.

19.

accordanQQPEPéﬁﬁQW BPsﬁ?sﬁﬁéra¥1sa1 qapg AR

The bidirectional commynication nethod f or ar,at.us
'1ilg MARLPYation

ganre madf¥ECe

T el T TR . Y Ll e

bi di rection %ﬁ communi cation nethod for a gane apparatus for receiving data

of manip

' Bis performed on a plurality of manipul ation nenbers froma

ganme nmachi ne nanipul ation device and for transmtting predeterm ned

cont r-ol

data to said ganme nmachi ne mani pul ati on device, said bidirectiona

comuni cgfi on netphpdi Pk ra deiPedRIGAIHI cation method for a game

apparatus for receiving data on manipulations performed on
a plurality of manipulation members from a game machine
manipulation device and for transmitting predetermined
control data to said game machine manipulation device,
wherein:

function information possessed by said game machine
manipulation device is retrieved; and

a predetermined function is selected out of said
retrieved function information and set to said game

machine manipulation device.

22, The interactive communication method for a game
apparatus according to claim 21, wherein

said function information is information on
response means disposed in said game machine manipulation

device.

23. The interactive communication method for a game
apparatus according to claim 21, wherein

said function information represents an analog mode
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wher ei n: 79
I 7 - consuned power information of response neans possessed by
sai d ganme nmachi ne mani pul ation device is retrieved; and a response

means comllmmﬂmﬂ Im on sai d_consuned-pewer—irFHor mati on thus retrieved
Is trans ﬂ sponse

§.SHEETZHAS BHER jpi di recti onal
comuni cati oh net Modsfor a gane ppar akgpLAGER Or di to claim 20, wherein
sai d response neans control data sai d ganme nmachi ne
mani pul ation devi cetogether with a request command for acquiring a
mani pul ati on nmenber infornmation for said gane machi ne mani pul ati_on devi ce.
2o P Tand 8 Gt panBOTB G ABR IRAWBH SRS SL gamE SPBACA RoSes
according to claim?20 or 21,. wherein sai d response nmeans control data
i s transmq¥ e§add Jame MALh &Bmlg%&&’&ﬂl fe‘fb‘r’ ‘said game nmachine
mani pul ati on device at an arbitrary tim ng. 23. The bi directional
communi cation nethod for a gane apparatus according to claim20, 21 or 22,

wherein . saidgonsygRd NOVET oo @5 TRLYELA$1BCHSUABY for a game

apparatus according to claim 21, wherein

said function information is operation information
or pose information on communication control mode
switching manipulation member of said game machine
manipulation device, wherein said function information is
selectively set to said game machine manipulation device
to set said communication control mode switching
manipulation member of said game machine manipulation

device in an operative state or in a pose state.

25, The interactive communication method for a game
apparatus according to claim 21, wherein

said interactive communication method for a game
apparatus transmits said selected function information at
an arbitrary timing as a dedicated setting command for

said game machine manipulation device.

26. An interactive communication method for a game
apparatus for receiving data on manipulations performed on
a plurality of manipulation members from a game machine

manipulation device and for transmitting predetermined
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current value of said response neans.

= [T
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control data to said game machine manipulation device,
wherein:

consumed power information of response means
possessed by said game machine manipulation device is
retrieved; and

response means control data based on said retrieved
consumed power information is transmitted to said response

means.

27. The interactive communication method for a game
apparatus, wherein

said response means control data is transmitted to
said game machine manipulation device together with a
request command for acquiring manipulation member

information for said game machine manipulation device.

28. The interactive communication method for a game
apparatus according to claim 26, wherein

said response means control data is transmitted at
an arbitrary timing as a dedicated setting command for

said game machine manipulation device.

29. The interactive communication method according to
claim 26, wherein

said consumed power information is a consumed
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