GAME MACHI NE CONTROL MODULE AND GAME MACHI NE BACKGROUND Cét%ﬂﬁ@ﬁ?&ﬁ ON
FIELD OF THE I NVENTION This invention relates to a ganme nathi dntrdl

nodul e for playing a gane through operation of a plurality of ,buttons,” and
a gane machine, and nore particularly, to a game nmachi ne contd aSnDduIe
having a function causing anbi ence based on a specific signal Troma gane
machi ne body that has a function for reproducing a video recording nedi um
and such ganme nachi ne. DESCRI PTI ON OF THE RFLATED ART A gane machi ne
control nodule CMof prior art is fornmed in"a formof glasses, as shown in

Fig. 1, and has a housPRE CHGPITS GO TR IPRErE AR CAEMRCHHMNEAwer case 3,

whi ch can be vertically separated. The housing is formed wfh first and
second controller supports 4 and 5 at the | ongitudinal ends thereof that

project in a square shape, and that are gripped by the pal ns of the hands
for support. A start/select : :

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

' This invention relates to a game machine control module for
playing a game through oéerétion of a plixrality of buttons, and a game
n_:achine, and more particularly, to a game machine control module having
a function causing ambience based on a specifid éignal fraom é. game
machiné body that has a ftmct';ion for reproducing a video recording

medium and such game machine.

DESCRIPTION OF THE REILATED ART

A game machine control module CM of pribr art is formed in a form
of glasses, as shom in Fig. 1, and has a housing comprising an upper
case 2 _and a lower case 3, which can be vertically separated. The
housing is formed with 'first and sedond cont;oller supports 4 and 5 at
the longitudinal ends thereof that project in a square shape, and that
are gripped by the palms of the hands for support. A start/select
sc-:-_ction 6 is formed on a constricted portion .at the center of the
housing, the.secti,on containing switches to start and select a game.
Moreover, circular projections are formed at bilateral symmetric ends of

the housing, and comprise first and second control sections 7 and 8



section 6 is formed on a constricted portion at the center of the housing,
the section containing switches to start and sel ect a gane. Moreover,
circular projections are fornmed at bilateral symetric ends of the housing,
and conprise first and second control sections 7 and 8 consisting of a
plurality of sw tches disposed substantially at the center of each
projection, as well as third and fourth control sections 9 and 10 having a
plurality of sw tches that dlsposed at b|Iat%raI positions on the front

side wall surface of t us erated mainly by the
forefingers anﬁlf’ﬁmgmo qf'w T?lwé' %ﬁt 58?%96{)5%%%“6?13"61%&%{“%%

so-called s hes hat |nclud a start d a select switch 12
di'sposed at V%a%‘%l %t efﬁ e a?re°3685| 1‘0fi° beﬁ C?’ﬁ@‘}ﬁ":&sfméﬁﬁ‘f SeR'id Eedticns

3 IG]E;]E : glr,:lst ; g‘.'?gng lJ %&géeac;%lﬁy:\éfl%( 12 swn.tcheosr tgaé1 rIB.' poséciO a%elbflca:[teral

positions on the front side wall surface of the housing, and that can be
operated mainly by the’ forefingers and the middle fingers.

The start/select section 6 comprises so-called switches that
include a start switch 11 and a select switch 12 disposed at an
_intermediate position between fhe first and second control sections 7
and 8. The select switch 12 is, for example, to'select difficulty of a
game when it is begun, while the start switch 11 is a switch for
actually stating the game. |

The first control section 7 comprises a recess 13 that is
recesaed in a substantially cross shape at the center of the circular
projection at one end of the housing, and a window 15 in the recess 13
tt:rough v':hich. four key tops 14a, _14b, 14c, and 14d can be outwardly
projected frottt inside. The window 15 is arranged with the upper ends of
four key tops 14a, 14b, l4c¢, and 14d in a cross éhape for the
substantially cross-shaped iecesé 13,

' The second control section 8 is provided, as shown in Fig. 1,
with a recess 16 that -iS_ recessed in a substantially cross shape at the
center of the circ:tzlar projection at the other end, and four cyli-nders
17 with openings with size that allows cylindrical key tops iGa, 16b,

16c, and 16d to outwardly projedt from inside at respective corners of



gane when it is begun, while the start switch 11 is a switch for actually
stating the gane. The first control section 7 conprises a recess 13 that is
recessed in a substantially cross shape at the center of the circular
projection at one end of the housing, and a window 15 in the recess 13
t hrough which four key tops 14a, 14b, 14c, and 14d can be outwardly
-projected frominside. The window 15 is arrqgged with the upper ends of

r

four key tops 1l4a, 14b, 14c, and 14d in a c

ss shape for the substantially

Cr 0ss- shapediHLe888s-Ishapddl Grez@6ONG . CONt rol section 8 is provided, as shown

in Fig.

1, with a recess 16 that is recessed in a substantially cross shape

at the center of tipe €bg GukBicdy arefadwme@thquat,hgsb,emdc, ahd {@are

cylinders 17 with openings with size that al

ows cylindrical key tops 16a,

16b, 16c, anghdRd {PePWhiveddlhy i@dmtiecinld B iNISLER A ~(PsPepl Verpor fghs of

for indicating functions so that the functions of the respective
switches can be easily identified. In addition, the lower ends of these
key tops 16a, 16b, 1l6c, and 16c, and the lower portion of the cylinder
17 are provided with unigue projections or notches so that they do not
engage other cylinders 17 when they are assembled.

The third and fourth control sections 9 and 10 are formed, as
shown in Fig. 1, to bulge from the front wall of the first and second
control sections 7 and 8, and comprises an opening 18 consisting two
rows of elongated holes vertically parallel to the bulged wall, and a
motion instructing control switch that is formed by projecting kef tops
19a, 19b, 19¢, and 19d with an elonga-.ted shape substantially fitting in
the opening 18.

The game machine control module CM with such arrangement is
connected to a v:.deo mchine‘ for reproducing a CD-ROM (not shown), a
video recording medium, through a predetermined connector, and the video
machine is connected to a monitor such as a TV receiver. Then, the
control module is held by the palms of both hands, and the control
buttons on the fir_st to fourt_h control sections 7, 8, 9, and 10 are
operated by the fiﬁgers of both hands to instruct motion of an action

target such as a character on the monitor screen for playing the game.



3 the cross-shaped recess 16. The top surfaces of four key tops 16a, 16b,
16c, and 16d are marked with visually identifiable marks such as "[err]",
“"[err]", "[err]"” and "X" for indicating functions so that the functions of
t he respective switches can be easily identified. In addition, the | ower
ends of these key tops 16a, 16b, 16c¢c, and 16c, and the | ower portion of the
cylinder 17 are provided with uni que projections or notches so that they do
not engage other cylinders 17 when they are dssenbl ed. The third and fourth

control sections 9HaRgvek] @re dcoiaRfbntasned@shtidl Mbgulel ol adtbGEafIRORLE e
front wall of the first and second control sections 7 and 8, and conpri ses

an .openi ng 18hdieRoE igafletnirhi Awsi Obredrargate dblagl e ot ivakhytRadtahgel to
the bulged wall, and a notion instructing control switch that is formed by
proj ecti ng kegottiepSofl @, adtimn tScgetand tiHdmunittorascsdenn ghi@hSOpgRttion of
substantially fitting in
the buttons on the first to fourth control sections with the fingers,
and the user can only perceive the character on the monitor screen by
viewing it, or through visual sensation, and by hearing sound generated
from the character, or through hearing sense.. Thus, the control module
itself does not have bodily sensation through feedback because the
control module is operated by variously moving both hands and arms, but
only substantially exploits a function for instructing one direction

through operation with the fingers.

SUMMARY OF THE INVENTION

In view of the foregoing, an object of this invention is to
provide a game machine control module_ and a game machine wherein game
performance can be ixﬁproved by ermanc:l.ng ambience through an arrangement
so that bodily sensation fed back fi':om_ the game machine body can be
obtained by the control module itself.

The foregoing object and other cbjects of the invention have been
achieved by the provision of a game machine control module having a
plurality of opergtion buttonsi . wiu'.ch is connected to a game machine
body through cable. The game machine control module ‘coxrprise_s: a

control member for transmitting the operation data cobtained by a



t he opening 18. The gane machi ne control nodule CMw th such arrangenent is
connected to a video machi ne for reproducing a CD-ROM (not shown), a video
recordi ng medi um through a predeterm ned connector, and the video'machi ne
I's connected to a nmonitor such as a TV receiver. Then, the control nodul e
Is held by the palns of both hands, and the control buttons on the first to
fourth control sections 7, 8, 9, and 10 are operated by the fingers of both
hands to instruct notion of an action targetdsuch as a character on the

noni tor screelufality ayitig bpergdbr. buttods Haehe rganichea HIAUELdRN thEARM the
control nodule CMparticularly for a household gane machine is arranged to
pl ay the ganmeabye| reti fot inegeiwitigothefdaia asithdnidgagpieddtetithadaimi=oM c
screen through operation of
transmission data from the game machine body through the cable; and a
response member which is positioned at a predetermined place on the game
machine control module and which is operated by the control member based
on the predetermined dynamic transmission data.
| Further, according to this invention, the game machine control
module having a plurality of operat_ion buttons, which is connected to a
game machine body through cable, comprises: a control member for
transmitting the operation data cbtained by a plurality of the operation
.buttons to the game machine body through the cable, and for receiving
the data containing a predetermined dynamic transmission data, which
further contains a plurality of control data, from the game machine body
through the cable; and a response member which is positioned at a
predetermined place on the game machine control module and which is
operated by the control member based on the predetermined dynamic
transmission data, the response member being doﬁtrolled by the control
member based on a plurality of the control data so as to sélectively
generate the difference action.
The nature, principle and utility of the invention will become
more apparent from the fo.llowing deﬁailed description when read in
conjunction with the accompanying drawings in which like parts Iare

designated by like reference numerals or characters.



the buttons on the first to fourth control sections with the fingers, and
the user can only perceive the character on the nonitor screen by view ng
it, or through visual sensation, and by hearing sound generated fromthe
character, or through hearing sense. Thus, the control nodule itself does
not have bodily sensation through feedback because the control nodule is
operated by variously noving both hands and arns, but only substantially
exploits a function for instructing one direction through operation with
the fingers. SUMMARY OF THE I NVENTION I n vigw of the foregoing, an object
of this invention |s to prOV|de a gane machi ne control nodule and a gane
machi ne wher REED)D : faleli: ¥GE npr oved by enhanci ng anbi ence

t hrough an arrangenent SO0 that bodily sensation fed back fromthe gane
machi ne body can bEn dbeakersirbyyingedeawimast nodul e itsel f. The foregoing
obj ect and other objects of the invention have been achieved by the

pI’OVI sion of a ganfigradhif@ncentins PAPIRACEiIYRIViAY showing the arrangement of a

control module according to the prior art;

Fig. 2 is a perspective view of an entire game machine control
module according to the présent invention with the lower case ranbved;

Fig. 3 is a perspective view of a motor and an eccentrically
mounted rotary section that constitute a response member assembled in
the control module;

Fig. 4 is a right side view showing a state where the control
module is vibrating;

Fig. 5 is a schematic plan view showing a position where the
response member to be assembled in the control module is assembled;

Fig. 6 is a schematic d.'l.agram showing a state to play a game by
connect:mg the control module to the game machine body, and connect:.ng
the game machine body to a monitor;

Fig. 7 is a block diagram showing essential areas for perfoiming
bidirectional serial communication between the control module and the
game machine body;

Fig. 8 is a _fl_owchart showing processing procedure for data from
the game machine control module;

Fig. 9 is a flowchart showing processing procedure for data from



plurality of operation buttons, which is connected to a gane machi ne body
t hrough cabl e. The gane machi ne control nodul e conprises: a control nenber
for transmtting the operation data obtained by a 5 plurality of the
operation buttons to the ganme nmachi ne body 't hrough the cable, and for
receiving the data containing a predeterm ned dynam c transm ssion data
fromthe game nmachi ne body through the cable; and a response nenber which
is positioned at a predeternined place on tRe game machi ne control nodul e
and whi ch i stispejaabathdiinthgodyont r ol nmenber based on the predeterm ned
dynam c transm ssion data. Further, according to this invention, the ganme

machi ne control noEigse Ieviand WEhue a isclietitiepai=RirbANadiuht @ ferohi Hawk 3

connected to a ganme machi ne body through cable, conprises: a control nenber

for data of current value applied to a motor and a current waveform,
respectively;

Fig. 11 is a right side view showing a control support according
to an alternate embodiment;

Fig. 12 is a plan view showing the internal arrangement of the
control support according to the alternate embodiment;

Fig. 13 is a sectional view taken along line A-A of Fig. 12;

Fig. 14 .is a partial plan view showing the control support
according to the alternate embodiment;

Fig. 15 is a partial sectional view showing the internal
arrangement of the contrcl support of Fig. 14;

Fig. 16 is a perspective view showing the érrangement of a second
embodiment of the game machine control module according to the present
invention;

Fig. 17 is a perspective view showing the arrangement of a
response member according to the second embodiment;

Fig. 18 is a sectional view showing the arrangement of a response
member according to the second embodiment; | |

.Figs. 19A and 19B are sectional views used for illustrating the
operation of the response member according to the sécond embodiment ;

Figs. 20A and 20B are signal waveforms showing drive current



transmtting the operation data obtained by a plurality of the operation
buttons to the gane machi ne body through the cable, and for receiving the
data containing a predeterm ned dynam c transni ssion data, which further
contains a plurality of control data, fromthe game machi ne body through
the cable; and a response menber which is positioned at a predeterm ned
pl ace on the gane machi ne control nodule ang which is operated by the
control nenber based on the predeterm ned dynam c transm ssion data, the
response nenbevefftarmagof enivitlotdtedt;by t he control nenber based on a plurality
of the control data so as to selectively generate the difference action.
The nature, principigs ahdisia kight side heewnstentingm wibkati®GoOSEAtBE the
apparent fromthe follow ng detail ed description when read in conjunction
wi th the accoaptrpl ngdeieaacoosiing thitble @ukadpamkshmémtde3|gnated by like

reference nuneral s or characters.
Fig. 22 is a plan view show:.ng the arrangement of a vibrator
according to the second embodiment; |
Fig. 23 is a schemat:ic_: diagram showing an operation state tj.he'
game machine according to the second embodiment;
Fig. 24 is a block diagram showing connections of the game
macl;line body and the game machine control module;
Fig. 25 is a flowchart showing processing procedure on. the game
machine control module;
Fig. 26 is a flowchart showing processing procedure on the game
machine body;
| Figs. 27A and 27B are schematic diagrams and a waveform showing
datal of current value applied to a coil and a current waveform,
respéctively; :
Fig. 28 is a sectional view showing another embodiment of the
response member;
Fig. 29 is a perspective vie'v{ showing the another embodiment of
the response member; |
Fig: 30 is a sec;tional view showing still another embodiment of

the response menber;

Fig. 31 is a perspective view showing yet another embodiment of



6 BRI EF DESCRI PTI ON OF THE DRAW NGS I n the acconpanying drawings: Fig. 1 1is
an entire perspective view show ng the arrangenent of a control nobdul e
according to the prior art; Fig. 2 is a perspective view of an entire gane
machi ne control nodul e according to the present invention with the | ower
case renoved; Fig.. 3 is a perspective view of a notor and an eccentrically
nmounted rotary section that constitute a response nenber assenbled in the
control nodule; Fig. 4 is a right side view showing a state where the
control nodultReirsespohédtrchBerfig. 5 is a schematic plan view showing a
position where the response nenber to be assenbled in the control nodule is

assenbled; Fig. 6 Figsd sghemat 828 diragpeBpsBOWe¥idwsS sAbW: g0 £ @Y rda SRR DY

enbodiments of the response member;

Fig. 33 is a right side view showing a vibrating state of the
game machine control module a_ccordiné to an alternate embodiment;

Fig. 34 is a plan view showing the internal arrangement of the
game machine control module éccording to the alternate embodiment;

Fig. 35 is a sectional view taken along line A-A of Fig. 33;

Fig. 36 is a plan view showing the game machine control module
according to the alternate embodiment;

Fig. 37 is a partial sectional view showing the arrangement of
;t'he vibrator according to the alternate embodiment;

- Fig. 38 is a perspective view showing the arrangement of the game

machine control module according to a third embodiment;

Fig. 39 is a perspective view showing the: arrahgement of the
response member according to the third embodiment;

Fig. 40 is a perspective view showing the arrangement of the
vibrator menber according to the third embodiment;

Fig. 41 is a side view showing a vibrating state of the control
‘module by vibration of the vibrating member;

Fig: 42 is a plan view showing the arrangement of the response
member ;

Fig. 43 is a plan view showing another arrangement of the



connecting the control nodule to the gane machi ne body, and connecting the

garme nachine body to a nonitor; Fig. 7 is a block diagram showi ng essenti al
areas for performng bidirectional serial comunication between the control
nodul e and the game nmachi ne body; Fig. 8 is a flowhart show ng processing

procedure for data fromthe gane machine control nodule; Fig. 9 is a

fl owmchart show ng processing procedure for data from 7 the ganme machi ne

body; Figs. 10A and 10B are a schematic di &ram and a wavef orm showi ng dat a
of current vaspshseppertted;to a notor and a current waveform respectively;

Fig. 44 is a plan view showing an operating ‘state of the game
machine;
Fig. 45 is a block diagram showing a connection of the game
machine body and the contr<->l module according to the third embodiment; |
Fig. 46 is a perspective view showing the arrangement of an
angular velocity sensor;

Fig. 47 is a block diagram showing the arrangement of a Z-axis
angular velocity sensor; |

Fig. 48 is a schematic ciiagram showing serial communication data
according to the third embodiment;

Fig. 49 is a schematic diagram showing serial communication data
according to the third embodiment;

Fig. 50 is a flowchart showing processing procedure on the game
machine control module according to the third embodiment;

Fig. 51 is a flowchart on the game machine body according to the
third embodiment;

Fig. 52 is a plan view showing the arrangement of an independent
response member;

Fig. 53 is a plan view showing an example of combination of a
voice coil.and a nptor;

Fig. 54 is. a plan view showing an example of combination of a

voice coil and a motor;



Fig. 11 is a right side view show ng a control support according to an
alternate enbodinent; Fig. 12 is a plan view show ng the internal
arrangenent of the control support according to the alternate enbodi nent;
Fig. 13 is a sectional view taken along line A-A of Fig. 12; Fig. 14 is a
partial plan view showi ng the control support according to the alternate
enbodi nent; Fig. 15 is a partial sectional view showi ng the internal
arrangenent of the control support of Fig. fli" Fig. 16 is a perspective

vi ew showi ng the arig@gngsmnt plad vser Whdwend atleNBi¥angbmdite of 4 1MBE1H tHE of
control nodule according to the present invention;, Fig. 17 is a perspective
vi ew show ng rébsorel AagRireNtsitg act®@sponse nenber according to the second

enbodi ment; Fig. 18 is a sectional view showi ng the arrangenent of a
response nenber aceiy.d680id @ sHeemmetond agrliodheritg serial communication data
for the response member using a motor;
Fig. 57 is a flowchart showing microprocessor processing
procedﬁre on the control module;
Fig. 58 is a flow;:hart showing microprocessor processing
procedure on the control module according to an alternate embodiment;
Fig. 59 is a plan view showing another embod:l.ment of the power
supply for the response member;
Fig. 60 is a plan view showing a game machine control module
having a sound generator according to an alternate embodiment; and
~ Fig. 61 is a plan view showing a game machine control module

having a light emitter according to an alternate embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENT
Préferred enbodiments of this invention will be described with
reference to the accompanying drawings: |
Description is given on varioué enbodiments of a game machine
control module used for a game machine according to the present |
invention by referring to the drawings. Here, for convenience of

understahding, same reference numerals are used for components of the

game machine control module used for the game machine according to the



Figs. 19A and 19B are sectional views used for illustrating the operation
of the response nenber according to the second enbodi nent; Figs. 20A and
20B are signal waveforns show ng drive current 8 waveforns of a
vibrator; Fig. 21 is a right side view showing a vibrating state of the
control nodule according to the second enbodinent; Fig. 22 is a plan view
showi ng the arrangenent of a vibrator according to the second enbodi nent;
Fig. 23 is a schematic diagram showi ng an dgerati on state the game machi ne

accordi ng tgrddimts et BANRAi A Nthe Bhfle sRdpds of Phoekadiagbham &Row,09

connections of the gane machi ne body and the gane machi ne control nodul e;
prior art, for which description is omitted.

(1) First embodiment
A game machine control module 1 of a first embodiment according
to the present invention has, as shown in Fig. 2, a housing formed in a
form of glasses and cmprisin§ first contreol support and second control
.supports 4 and 5 gripped and supported by the palms of both hands that
are squarely projected at the longitudinal ends.' The housing has, on a
constricted portion at J;.ts center, a start/select section 6 on which
buttons used for starting and selecting a game are formed to outwardiy
projecting fraom .inside; first and second control sections 7 and 8 that
: have buttons outwax"dly projecting from inside at the top of both _
longitudinal ends of the housing; and th:l.rd and fourth control sections
9 and 10 thé.t_'. comprise buttons outwardly projecting from inside on the
wall at the front of both lonéitudinal sides of the housing. In
addition, there is provided switches (not shown) mounted in the housing,
and a board controlling comminication with the game ﬁiachine that
contains -a CD-ROM (not shown), a video record:l.ng medium, and can
reproduce it. Furthemmore, there is provided a connector 20 having a
cable for electrically connecting the game machine (see Fig. 5). The
housing has a response member 21 lc_xn.ted in a predetermined space.

Among them, only difference from the prior art described in conjunction

Thﬂ‘sm ﬁii‘]‘;“mi\ﬁ“d m;s SQEESEA 223 BEEN




Fig. 25 is a flowhart show ng processing procedure on the game nmachi ne
control nodule; Fig. 26 is a flowhart show ng processi ng procedure on the
ganme nmachi ne body; Figs. 27A and 27B are schematic diagrans and a waveform
showi ng data of current value applied to a coil and a current waveform
respectively; Fig. 28 is a sectional view show ng anot her enbodi nent of the
response nenber; Fig. 29 is a perspective view show ng the anot her

enbodi nent of the response nenber; Fig; 30 3 a sectional view showi ng

still anot heg;entrad. nenls plotviiAohesH) UReCsUiRABEE ;rebpbnsedhatiSer® 2DESREG1L Ve
vi ew showi ng yet another enbodi nent of
other camponents have structures and arrangements similar to those of
the prior art.

That is, the housing consists of an upper case 2 and a lower case
3,. and provided with a response member positioning sectioh 22 for
mounting the response member 21 at a first control support 4 that'is
squarely projected on the lower case 3.

The first and second contrel sections 7 and 8 on the lower case 3
are provided, as shown in Fig. 2, with cylindric'al mounting sectiéns 23
for mounting a board and switcl_xes, and the rectangular third and fourth
control sections 9 and 10 projected from the front surface of the first
and second controls 7 and 8.

In the lower case 3 thus constructed, availablé spaces for
positioning_ the responsé member 21 are, as shown in Figs. 2 and 5, those
existing at the locations of the first and second control supports 4 and -
5 supported by the palms, or at the front of the constricted
start/select section 6. The enbodiment is constructed to contain and
position the response meriber 21 in the first control support 4 supported
by the palm of the left hand.

Here, the response member 21 ¢comprises, as shown in Fig. 3, a
motor 24 and a col_tmm-shaped rotating member 26 the rotating shaft 25 of
which is mounted on the motor with off center, that is, eccentrically

mounted thereon. With such arrangement, when the motor 24 rotates, the



9 the response nenber; Figs. 32A and 32B are perspective views show ng
further another enbodi nents of the response menber; Fig. 33 is a right side
view showi ng a vibrating state of the game nachi ne control nodul e according
to an alternate enbodinent; Fig. 34 is a plan view showi ng the interna
arrangenment of the gane machine control nodul e according to the alternate
enbodi nent; Fig. 35 is a sectional vieM/taéﬁn along line A-A of Fig. 33;
Fig. 36 is a plan view showi ng the gane ma % ne control nodul e according to

the alt er natetAThgthdiil; 26 Gusdd dodeAt iR kbBltiSRCEd QRALrMLYAISIRILAY t he
arrangenent of the vibrator according to the alternate enbodinent; Fig. 38
i S a perspethiy eikiewchaw fGorheof dyantiemefinsafi st ivh .garre FiIgshionang ant kAL

nodul e according to a third enbodi nment;
vibration not only transmits to the first control support 4, but also to
the casings of the lower and upper'cases 3 and 2, so that the entire
machine is caused to vibrate. Magnitude of the eccentrically generated
vibration can be arbitrarily varied by the number of revolution and
torque of the motor 24 of the i:esponsive member 21, whliereby magnitude of
the vibration can be varied on the responsive member.

A response member positioning section 22 érovided on a lower case
3 is moﬁnted, as shown in Fig. 2, on a location of the first control
support 4 where the palm abuts( and can secure the motor 24 of the
responsive member 21.

As the motor 24 of the responsi.'ve .menber 21 is mounted through
rubber (r'lot shown) on the first control support 4 of the case 3, or fhe
location gripped and supported by the palm, in playing a game by
connecting the game machine control module 1 and the game n_\achine 27 to
a monitor 33 of a TV receiver or the like, as shown in Fig. 6, the
entire game machine control module 1 can be vibrated for a predetermined
period 'of time by drivingly rotating .the motor 24 of the response member
21 in response to a specific signal from the game machine 27 depending
on the type-of a game, for example, when the opponent is defeated in a
grappling game, a target is shot in a shooting game, or an action target

is an air plane and attacked on the screen. Thus, the game machine



Fig. 39 is a perspective view show ng the arrangenent of the response
menber according to the third enbodinent; - Fig. 40 is a perspective view
showi ng the arrangenent of the vibrator menber according to the third
enbodinent; Fig. 41 is a side view showing a vibrating state of the contro
nmodul e by vibration of the vibrating nenber; Fig;, 42 is a plan view show ng
the arrangenent of the response nenber; Figs 43 is a plan view show ng

anot her arrangenent of the 10 response nenber; Fig. 44 is a plan view
showi ng an qRakadl Rasiatie iekelh&iBadRs"BEIYURE; operation of the control button

by the user to feed back it as bodily sensation to the user, so that
ambience can be further improved. Mounting of the motor 24 through a
rubber member (not shown) can reduce mechanical noise.

Here, the game machine 27 contains, as shown in Fig. 6, a CD-ROM
drive that has a function capable of reproducing a CD-ROM ﬁs a video
recording medium, and has a lid member 28 on the top thereof for
accepting and closing the CD-ROM. It further camprises a closing switch
29 for opening and closing the lid member 28, a power switch 30 for
supplying electric power, a reset switch 31 for initializing the
operatioﬁ of the game machine 27, and a connection section 32_ capable of
connecting two sets of the control moduies. When the connector 20 of. |

" the game machine control module 1 is connected to the connection section
32, bidirectional commnication can be established with the game machine
27. While the embodiment is described for an arrangement where one set
of the game machine contr_:ol_l. module 1 ;i.s connected, when two sets of the
game machine contrc.;ol modules are éonnected, the operation and
arrangement of the other control module are same, the description.of
which is omitted.

In order to vibrate the entire game machine control module 1 by
driving the motor 24 of the response member 21 as described above, it is
necessary to provide a function allowing bidirectional communication |

between the game machine control module 1 and the game machine 27.



Fig. 45 is a block diagram showi ng a connecti on of the gane machi ne body
and the control nodule according to the third enbodinent; Fig. 46 is a

per spective view show ng the arrangenent of an angul ar velocity sensor;
Fig. 47 is a block diagram showi ng the arrangenent of a Z-axis angul ar

vel ocity sensor; Fig. 48 is a schematic di agram show ng seri al
conmmuni cati on data according to the third enbodinent; Fig. 49 is a
schemat i ¢ di agram showi ng serial communi caftbon data according to the third

enbodi ment; Fig. -ﬁqeﬁdﬁréé@wﬁbﬁrdaﬁm@a&gg@rf@ﬁeéfdnnea@rsacggakﬁ%eap_até“e game
machi ne control nodul e according to the third enbodinent; Fig. 51 is a

flowchart opnhbie igﬁﬁ‘ﬁgmhbﬂec&@@bﬁtﬁﬁc%é”cﬁ%é&&rhﬁo teur Hi BiHeeei SRt ; Fig.
52 is a plan view showi ng the arrangenent of an independent response
menber ; coammnication with the game machine control module 1 to the game machine
27. |
An arf:angement atf,aining the bidirectional communication function
on the game machine control module 1 comprises a serial I/O0 interface
SIO performing serial communication with the gan\; machine 27, a parallel
I/0 interface PIO for inputting control data fram a plurality of control
buttons, a one—chip microcomputer consisting of a CPU, a RAM and a ROM
{(hereinafter called a microcomputer), and a motor driver 34 for driving
and rotating the motor 24 of the response member 21, .The motor 24 is
rota_ted and driven by supply voltage and current _from the motor driver
34.
The game machine 27 is provided with a serial I/0 interface SIO
for performing serial commnication with the game machine control module
1. When the connector 20 of game machine control module 1 is connected,
the serial I/O interface SIO is connected to the serial I/0O interface
SIO on the game machine conﬁrol module 1 through the connector 20,
whereby bidirectional communication or bidirectional serial
communication can be established. Other detailed arrangement of the
game machine 27 is omitted. |
Signal and conf_rol lines for establishing the bidirectional

serial Gommunication include a signal line TXD (Transmit X' for Data)



Fig. 53 is a plan view show ng an exanpl e of conbination of a voice coi
and a notor; Fig. 54 is a plan view show ng an exanple of conbination of a
voi ce coil and a notor; Fig. 55 is a plan view show ng the arrangenent
of a plurality of response nenbers using notors; Fig. 56 is a schematic

di agram showi ng serial conmunication data for the response nenber using a
notor; Fig. 57 is a flowhart show ng m croprocessor processing procedure
on the control nodule; Fig. 58 is a flowha { showi ng m croprocessor

processi Ng pr&icadud eraRshisioANtd0lsend@ity Gats Toedi @ fandhachi®y PAL € the

enbodi ment; Fig. 59 is a plan view show ng anot her enbodi nent of the power
game machine control module 1, a signal line RXD (Received X' for Data)
for data tfansmission for sending data from the game machine control
mocdule 1 to the game machine 27, a signal line SCK (Serial Clock) for
serial synchronization clock for extracting data fram the respective
data transmission signal lines TXD and RXD, a control line DTR (Data
Terminal Ready) for establishing and interrupting communication of the
game machine control module 1 as a terminal, and a control line DSR -
{Data Set Ready) for flow control for transferrihg a large amount of
data.

In addition,l a cable consisting of the signal and control lines
for performing the bidirectional communication includes, as shown in Fig.
7, a power supply cable 35 directly led out from the power supply of the
game machine 27 in addition to the signal and control lines. The power
supply- ca,i:le 35 is connected to the_ motor driver 34 on the game machine
control module 1 to supply t1;1e electric power for rotating the motor 24.

In procedure for the bidirectional serial coammunication with such
arrangement, the game machine 27 as shown in .Fig. 5, for example, first
outputs selection data on the control line DTR to cause the game machine
27 to cormmm.cate the.game machine control module 1, and to capture
control data (button inft.:rmation) of the contro]_. buttons of the first to
fourth control sections 7, 8, 9, and 10. Consequently, the game machine

control module 1 confirms selection by the control line DTR, and waits



supply for the response nenber; Fig. 60 is a plan view showi ng a gane
machi ne control nodul e having a sound generator according to an alternate
enbodi nrent; and Fig. 61 is a plan view showi ng a gane nachi ne control
nodul-e having a light emtter according to an alternate enbodi nent.

DETAI LED DESCRI PTI ON OF THE EMBCODI MENT Preferred enbodi ments of this

invention will be described with reference to the acconpanyi ng draw ngs:
Description is given on various enbodi mrentk8 of a gane machi ne control

modul e used £f,0r 3 0Bn BECHT NsGEM I sNGhA10 £1 iR tRECSRNA1 T IMRNTKON Bien,
referring to the draw ngs. Here, for conveni ence of understandi ng, same

ref erence NYRBrGne ABEhiHELH7(MHsuEOMDABEMS FObatith S8R iBBAEH8nG O Ghme
nodul e used for the gane machi ne according to the
machine control module 1 to the data transmission signal line TXD. Thus,
the game machine control module 1 receives the identification code
through the signal line TXD.

As the identification code identifies the game machine control
module 1, camminication is started with the game mach_ine 27 since then.
That is, ‘the game machine 27 sends control data or the like to the game
machine control module 1 through the data transmission signal line TXD,
whereas the game machine control module 1 sends control data fram
control by the control buttons or the like to the game machine 27
through the data transmission signal line RXD. In this manner, the
bidirectional serial communication is performed between the game machine
27 and the game machine control module 1. This comminication is
terminated when the game machine 27 outputs selection discontinue data
through. the control line DTR.

As described, if the bidirectional serial communication functiqn
is provided, the game machine control mcdule 1 can send control data
mainly from the control buttons to the game machine 27, while the game
machine 27 can deliver to the game machine control module 1 dynamic
transmission data for rotating the motor 24 of the response member 21.

The dynamic transmission data for rotating the motor 24 is preset by a

game CD-ROM loaded on the game machine 27, and feedback is performed by



12 present invention having the sanme shapes of those described for the
prior art, for which descriptionis omtted. (1) First enbodi nent A gane
machi ne control nmodule 1 of a first enbodi nent according to the present

i nvention has, as shown in Fig. 2, a housing fornmed in a form of gl asses
and conprising first control support and second control supports 4 and 5
gri pped and supported by the palns of both hands that are squarely
projected at the |ongitudinal ends. The housl®%g has, on a constricted

portion at ighs GRMEE: tAmheEi{RCifd pREadtddi fe® BaMUE ReEPUAO RS HSEL fQke

starting and sel'ecting a gane are fornmed to outwardly projecting from

inside; firglachigh $5C0HhkHeOPhhOmashild CBStrb12MduBd E%té&@%edéﬁétnfjgﬁ on 2

outwardly projecting frominside at the top of both |ongitudina

the housi ng;acién tirgdt axd theugd s0RJO! MHEStiOB8sSridRd LD 4u0af; gonpri se

buttons outwardly projecting frominside on the wall at the front of both

| ongi t udi nalcchijdRstidh e RAUSERBIchdFts of Figs. 8 and 9 by referring to Figs. 2
and 7.

The user loads a specific game CD-ROM in the game machine 27,
sets start of the game with the start switch 11 of the game machine
control module 1 shown in Fig. 2, and sets various functions through
operation of the select switch 12, whereby the game is ready for play
through operations of the first to fourth control sections 7, 8, 9, and
10.

Then, as the game is started, the microcomputer of the game
machine control module 1 consisting of the CPU, the RAM and the R(M--
shown in Fig. 7 continuouslf monitors through the serial interface SIO
that dynamic transmission data for hit is sent from the game machine 27
through the serial I/O interface SIO. The dynamic transmission data |
contains a control signal for voltage and current for driving the motor
24 shown in Fig. 7, and duration for driving the motor 24. Then, as the
game progresses, if there is the dynamic transmission data in data sent
from the game machine 27., it drives the motor driver 34, and supplies
the voltage suppligd from the game machine 27 to the motor 24 for a
predetermine period of time. .That is, step ST21 in Fig. 8 determines

the dynamic transmission data in t';he data signal received by the game



addition, there are provided swi tches (not shown) nounted in the housing
and a board controlling conmmunication with the ganme machi ne that contains a
CD- ROM (not shown), a video recording nedium and can reproduce it.
Furthernore, there is provided a connector 20 having a cable for

el ectrically connecting the ganme machine (see Fig. 5). The housing has a
response nenber 21 located in a predeterm ned space. Anong them only
difference fromthe prior art described in 2onjunction 13 with Fig. 1is

Provi si on Ofpabthines bbh &1 mbESROAS &n NREREETAM ], sEdY 52 | pRLEELL QERANENLS. have
structures and arrangenents simlar to those of the prior art. That is, the

housi ng Congisiscdbutdr URREP FBSArPved1@hd ioB¥ela:a988 F sAGth Rhovigled wiih a
response menber positioning section 22 for
step ST4 generates vibration.

In addition, if step STl determines that it is not.the..dynamic
transmission data, when the control button is operated in step ST5, step
ST6 inpﬁts the opérated control data to the microcomputer through the
parallel -. I/0 interface PIO showﬁ in Fig. 7.

The control data input in tﬁe microcomputer is processed by the
microconpll.lter in Step ST2, and converted into serial data in ste'p ST7,
and sent to the game machine 27 through the serial I/0 iriterface SI10

- shown in Fig. 7. Thereafter, the game machine control module 1 waits
for data from the game machine 27 in step ST25.

When the game machine 27 receives the control data converted into
"serial data in step ST26 shown in Fig. 11, aﬁd subsequent step ST8 |
campares data of the action target and the received serial data to
determine a hit state.

If. the data of the action data matches the serial data in step
ST9, that is, if a hit is detected, in step ST10, the hit action target
is displayed on the monitor screen, and the dynamic transmission data is
output in step ST11l, converted into serial data in step ST12, sent as a
specific response _s:_i.gnal to the game machine control module 1 through
the serial I/O interface SIO shown in Fig. 7. Subsequently, .the.- game

machine 27 waits for data from the game machine control module 1 in step



mounting the response nenber 21 at a first control support 4 that is
squarely projected on the |ower case 3. The first and second control
sections 7 and 8 on the | ower case 3 are provided, as shown in Fig. 2, with
cylindrical nounting sections 23 for nmounting a board and swi tches, and the
rectangul ar third and fourth control sections 9 and 10 projected fromthe
front surface of the first and second controls 7 and 8. In the |ower case 3
t hus constructed, avail abl e spaces for posilioning t he response nenber 21

are, as shgﬁg |nwﬁag%m 2 and 5 those §§§St at, the Iocaalon of t he

first and Seéond contrSVMC?%% ek gh upp8?9é$ﬁn/? ©dr at the

f t of t t nbodi

const ruct et §8€%n ATl SR Sions SR Erol S TR0 '”Eﬁﬂf-%eeszﬁ ket
trol t t hand. . He

fggp{)(r)\se e r% ﬁgggrrg{ﬁ ggrs'p%l p&fim ik OJSFBQQC%L, a r?gtrc%rrmﬂ’fr eﬂ'a v

col um- Sha%pgoéﬂ,' 882 ,n.%ggeéTBZ,Geig:g:rrlgt &Mé}gl§ %ﬁa{:lgéi Q‘;:om the motor

driver 34 shown in Fig. 7 to the motor 34 for rotation. Such rotation
vibrates the entire game machine control module 1. | .

'If there is no hit, the action target based on the control button
is disp_layed on the screen of the monitor in step ST13, and the next
action would be performed according to the result of operation of the
control button from the game mach:i.ne control module 1 by step ST5 (Fig.
8).

In addition, while it is arranged that the dynamic transmission
"data generated at a hit as described above is received as a specific.
response signal by the game machine control moduie 1, the arrangement
may be to send -it from the game machine 27 to the game machine control
module 1 via mono-directional communication.

Here, Fig. 10A pafticularly shows packet data PA for rotating and
driving the motor 24 among the dynamic transmission data sent from the
game machine 27 to the game machine control module 1. In this
embodiment, one packet is mnsﬁtuted by four current value data.
Respective microcamputer of the game machine 27 and the game machine
control module 1 process data in every 1/60 seconds (one frame) .

Accordingly, the packet data PA is also sent from the game machine 27 to

This Sheet Has Been Replaced - : . T HAS BEE‘_(
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which is nmounted on the notor with off center, that is, eccentrically
nounted thereon. Wth such arrangenent, when the notor 24 rotates, the

14 rotating nmenber 26 causes eccentric rotation to generate vibration. This
vibration is a sort of dynamic transmssion. In Figs. 2 and 4, the
vibration not only transmts to the first control support 4, but also to
the casings of the | ower and upper cases 3 and 2, so that the entire
machi ne is caused to vibrate. Magnitude of%qmaeccentrically gener at ed

vi bration cahebgard kiabhiid lasnvEsl addlne tLhen rvaber: /@b s&saligi i on and torque

of the nmotor 24 of the responsive nenber 21, whereby magnitude of the

vi bration can be vh&trefdran tHeedebep@nsrart FRNRE Bpplidde 8§ ASEmETIHEE can be

posi tioning section 22 provided on a |lower case 3 is nounted, as shown in

Fig. 2, on adr@eattymthefninterfof stureent value data in one frame interval by
distributing the four current value data in one packet to one frame.
interval in every 1/4 frame interval.

In other words, the dynamic transmission data transferred from
the game machine 27 to the game machine control module 1 in a frame
interval is data processed by the microcomputer of that game machine
control module 1, whereby the packet data PA is read out. In the case
of Figs. 10A and 103, four current value data "2", "3%, "5", and "3" are
read ocut as the packet data PA, converted into analog signals, and
delivered to the motor driver 34 which will be described later in
conjunction with Fig. 23.

The motor driver 34 obta:Lns a drive current signal SD shown in
Figs. 10A and 10B by analog amplifying the values converted into analog
signals with the electric power supplied from the game machine 27. The
drive current signal SD corresponds to the current value data "2", "3",
"5"_, and "3" of the packet data PA. It becomes a ;:urrent value
corresponding to the first current value data "2" for the beginning 1/4
frame (time t1l - t12) interval in the first frame interval FL1 (time
tll ~ t15), a current value corresponding to the second current value
data "3" for the 1/4 frame following the beginning 1/4 frame (time E12 -

t13), a current value corresponding to the third current value data "5"



support 4 where the pal mabuts, and can secure the notor 24 of the
responsi ve nenber 21. As the notor 24 of the responsive nenber 21 is
nount ed t hrough rubber (not shown) on the first control support 4 of the
case 3, or the location gripped and supported by the palm in playing a
gane by connecting the gane machi ne control nodule 1 and the gane nachi ne
27 to a nonitor 33 of a TV receiver or the like, as shown in Fig. 6, the
entire gane machine control nodule 1 can be¥ibrated for a predeterm ned

period of tidwethy thd ¥iasd ol Obwilngn gt t RemEDEIY - 26149, LR o eapaRsevERDer 21
In response to a specific signal fromthe gane machi ne 27 dependi ng on the

type of a gasHreshoriditgatdlthe Fhartht BerpRovaNe bstdeBeatsndtha @sar appl i ng
gane, a target is shot in a shooting gane, or an action target is an air
pl ane and afiaekedin thhe- HUSEeproviBes , FroRetiFABBi IRERIEE 64 to the coils 58
and 59.

Even if the transfer timing is every 1/60 seconds for tﬁe dynamic
transmission data transferred from the game machine 27 to the game
machine control module 1, it is possible to céntai.n and transfer a
plurality of current value data (fdltr for the embodiment) in f.he packet -
for that dynamic transmission data, whereby the game machine control
module 1 can distribute the plurality of current value data in one frame

| interval and cbtain a drf"lve current signal SD.

Consequently, the motor 24 is driven by the drive current signal
SD that varies in a time interval shorter than the time interval (one
frame interval) where the dynamic transmission data is sent. In this
manner, it is possible to set the frequency of the vibrator 53 by
arbitrarily varying the waveform of the drive cu::;rent signal SD with a
shorter time interval and various current value data, while acceleration
can be set for the rotation of the motor 24 by the current value. |

Incidentally, various values are set for the current value .data
set for the packet data PA depending on magnitude of impact applied on
an action target_d;:ririg progress of the game. In this case, various
numbers in addition to four are assigned as the number of current value

data assigned to one packet. Therefore, various drive current waveforms



15 control nodule 1 itself vibrates through operation of the control button
by the user to feed back it as bodily sensation to the user, so that

anbi ence can be further inproved. Munting of the notor 24 through a rubber
menber (not shown) can reduce mechanical noise. Here, the gane machi ne 27
contains, as shown in Fig. 6, a CO-ROM drive that has a function capabl e of
reproduci ng a CD-ROM as a vi deo recording dium and has a |id nenber 28
~on the top thereof for accepting and cl osi the CO-ROM It further

conpri ses a £iDskBGasHrichy 29 HesgreReNbMNEhanshn@!, OMdi@n e Hilgh &P:‘IQRE vl ued
power switch 30 for supplying electric power, a reset switch 31 for

| nitializingid kepdped abi ehe GotbA2HTCE ATBBBEOGe2TIod aﬂdtﬁnéioﬁaﬁ%daﬂ@lée(ih' Qn
32 capabl e of connecting two sets of the control nodul es. Wen t

connect or 20sadnet kiexgarmehigtc Himpactc dst applieadtd &hdé actioanaagked §d3
connection section 32, bidirectional communication can be establi she'd W th
t he game machibmat2dn dfhhigh tdpeed nxdatiemnisucl atcaarilpedtl 18 geAedtcANgS NERat
where one set _
game machine control module 1. On the other hand, in a scene where low
and continuous vibration such as idling of a car is génerated on the
action target, a low current vaiue is alternately applied to thé motor
24 for a long period of time, whereby rotating vibration as if idling of
a car is generated on the- game machine control module 1.

Thus, when the response me_nber 21 containing the motor 24 is used,
vibration similar to vibration generated on a virtual act‘ion target is
generated on the game machine control module 1 according to progress of
the game played on the screen, whereby the user operating the game
machine control module 1 can experience the game with ambience.

While description has been given on a case where a current value
at each timing of rotary drive current applied on the motor 24 of the
response member 21 is transferred from the game machine 27 to the game
machine control module 1 in packet data, the 'present invention is not
limited to this, but may be arranged in such a manner that data
representing waveforms of drive current is transferred from the game

machine 27-to the game machine control module 1, and current waveforms

correSponding to the waveform data is generated on the game machine

control module 1.



of the game machine control nodule 1 is connected, when two sets of the
gane nmachi ne control nodul es are connected, the operation and arrangenent
of the other control nodule are sane, the description of which is onmtted.
In order to vibrate the entire gane machine control nodule 1 by driving the
notor 24 of the response nenber 21 as described above, it is necessary to
provide a function allow ng bidirectional comrunication between the gane
machi ne control nodule 1 and the gane machi n&b 27, 16 The bidirectional

comuni cati on fungiioq, Gan the dxbMimledt oﬁstrx%hﬁi‘@séniﬂ Hhention biés%?ﬂ%?ﬁ%b&ge
the connector 20 for bidirectional communication with the ganme nachi ne
control nodube shdwfl iMerigan®, FRENhdRr2Z4 of the response member 21 is arranged
to be contained in the first control support 4 supported by the p.alm of
the left hand, motors may be contained in at least two of spaces
existing in the locations of the first and second control supporté 4 and
5, and in front of the start/select section 6, or in all such spaces.
In addition, when the motors are mounted in at least two of
spaces e_xisting in the locations of the first and second contrc;l
supports 4 and 5, and in front of tfxe start/select section 6, or in all
such spaces, it may be possible to mount motors or the response members
21 of the same size, or motors with different size (that is, motors |
generating different magnitude of vibration). Thus, when the motoré
with different size are mounted, they may be simultaneously or
selectively vibrated, so that there is provided another advantage that
the performance of the game can be furtl’iei‘ enhanced.
Now, an alternate embodiment is described for the control module
using the’ respor;se member with the motor 24 according to the present
invention by referring to Figs. 11 to 13.
The game machine control module 1 of this embodiment has a
construction in which the response member 21 is expanded or deformed at
- the location suppqrted by the palm, as shown in Figs. 11 to 13. That is,
the game machine control module 1 is constructed in spch a manner that,

for the first control support 4, parts of the portion supported by the



An arrangenent attaining the bidirectional conmunication function on the
gane machine control nodule 1 conprises a serial I/Ointerface SIO

perform ng serial conmunication with the game machine 27, a parallel 1/0
interface PIO for inputting control data froma plurality of control
buttons, a one-chip mcroconputer consisting of a CPU, a RAM and a ROM
(hereinafter called a mcroconputer), and a notor driver 34 for driving and
rotating the notor 24 of the response nenbe2621. The nmotor 24 is rotated

and driven byapRp Xnkl dA0RaAl dr Uit Blod | QUL IVeniOhSo L] ¥AI 274 37ENBo 4T

machine 27 iS provided wth a serial I/Ointerface SIO for pertormng

serial comuplGAtdLRoWIdd RRe GRIFRa AL BaPes CARLrothdillc? dxpaihed dyhe :
connector 20 of game nachine control nmodule 1 is connected, the serial 1/0

interface S thgtgmpesf hriQal e pashirRY ohé @nbRl] BiHeRESy AvELRIt BEnB@8ion
machi ne control nodule 1 through the connector 20, whereby bidirectional

communi cat i 0R 0apENiddr €6 t#HNBALE,E biraso-CANT a1l 1 RefsdtibR 68habbbideeds fed
Q her detail ed arrangenment of the

back.

Here, the resilient members 37A and 37B may be made of, for
example, rubber members, resin members, or fabric members.

Thg response member 21 is substantially same as that of the first
enmbodiment described in conjunction with Fig. 2 other than its structure
and mounting, so that same reference mm\era_ls are used for description.
The bidirectional serial communication is aiso performed in the similar
technique.

The response member 21 is constructed by cutting away a part of
the portion of the first control support 4 constituted by the upper and
lower cases 2 and 3 to which the palm abuts, and mounting the resilient
members 37A and 37B to close the cut-away portions. Then, it comprises
therein, as shown in Fig. 12, a motor 38 being drivingly rotated, and a
column-shaped rotating. menber 41 that is mounted on the rotating shaft
39 of the motor 38 and has a plurality of projections 40 at suitable
positions. The resilienﬁ members 37A and 37B thus mounted has, as shown
in Fig. 13, a stru_c:ture longer in the longitudinal direction and shorter
in the lateral direction at the portion of the first control support 4
where the palm abuts. Therefore, when the column-shaped rotating member

I
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ganme machine 27 is omtted. Signal and control lines for establishing the
bi directional serial comrunication include a signal line TXD (Transmt X
for Data) 17 for data transm ssion for sending data fromthe gane

machi ne 27 to the gane machine control nodule 1, a signal |line RXD
(Received X for Data) for data transm ssion for sending data fromthe gane
machi ne control nodule 1 to the ganme nmachine 27, a signal |line SCK (Seri al
Clock) for serial synchronization clock for 2gxtracting data fromthe

respective dgf a.JdiLa@sMitsi 9 R8s bbNERa X ARG £XPhe Augit LQL: L5 NSe QIR

(Data Term nal Ready) for establishirng and 1 nterrupting conmunication o

the gane nachioa ;eARthibelOSHY 8 lefS uppdLIdboal andNthe?1 MY BaktddNEr OSR

(Data Set Ready) for flow control for transferring a | arge anount of
resilient member 37B of the lower case 3 so that they are pushed out
outward. This can generate vibration by causing the upper and lower
portions of the portion of the first control support 4 where the palm
abuts to'defor;m or expand outward, and causing the projections 40 to
beat the resilient members 37A~and .37B, whereby ambiencé to the user can
be enhanced by the feel and feedback function to the dynamic
transmission to the palm, as shown in Figs. 11 and 13.

In addition, description is given on the alternate embodiment of
the control module using a response member with a motor 24 by referring
to Figs. 14 and 15.

The game machine control module 1 is arranged, as shown in Figs.
14 and 15, so that the response meamber 21 provided on' the game machine
control module 1 is deformed or expanded. That is, the game machine
control module 1 is constructed in such a manner that the first control
support 4 supported by the palm of the left hand is formed by a
resilient member 42 at a portion where the palm abuts, and mounted
therein with a motor 43 and a cam~shaped rotating member 45 mocunted on
the rotating s.haft 44 of the motor 43.

When the motor 43 is drivingly rotated, the cam-shaped rotating
member 45 beats or presses the resilient member 42 fram inside, causing

it to outwardly bulge or deform and also to generate vibration. Its



data. In addition, a cable consisting of the signal and control |ines for
perform ng the bidirectional comunication includes, as showmn in Fig. 7, a
power supply cable 35 directly |l ed out fromthe power supply of the gane
machine 27 in addition to the signal and control |ines. The power supply-
cable 35 is connected to the notor driver 34 on the game machi ne control
nodule 1 to supply the electric power for rotating the notor 24. In
procedure for the bidirectional serial comfinication with such arrangenent,

t he gane

|8 2 érBm3 ROV 18 Fddivad HyOh&RIR! & b f) sQHLPULS, so

sel ection data on the control line DIR t0 cause the game machine 27 to
conmuni cat ethdie g8MENIReEAh NS eBBAIek. nodul e 1, and to capture control data
(button information) of the control buttons of the first to fourth control

sections 7, 8, 9wmnd &K tenspaitaatd M&mmblﬁk&seﬁﬂtﬂn@éntmﬂw el
confirms sel ection by the control line DIR, and waits

described above is arranged, as shown in Fig. 5, to conta:.n and position
in the first control support 4 supported by the palm of the left hand,
the response member 21 of the present invention may be contained and
positioned, as shown in f‘ig. 5, in the second control support 5
supported by the palm o_f the right hand.

In z'addition, while the two alternate embodiments of the present
invention descriioed above are arranged to contain land position the motor
43 of the response member 21 in the first control support 4 supported by
the palm of the left hand, it may be contained and positioned, as shown
in Fig. 5, in both the first and second control supports 4 and 5.

Furthermore, when the motors are positioned in both the first and
second_ contrél suppdrts 4 and 5, it may be possible to mount motors or
the response members 21 of the same size, or motors with different size
(that is, motors generating different magnitude of vibration). Thus,
when the motors with different size are mounted, they may be
simul taneously or selectively vibrated, so that there is provided
anothér advantage that the perfomﬁnce of the game can be further

enhanced.

{2) Second embodiment



18 for reception of a subsequent signal fromthe signal |ine TXD. Then, the
gane machine 27 issues an identification code identifying the gane nachine

control nmodule 1 to the data transmission signal |line TXD. Thus, the gane
machi ne control nodule 1 receives the identification code through the
signal line TXD. As the identification code identifies the ganme nmachi ne

control module 1, communication is started %%th t he ganme machi ne 27 since
then. That is, the gane machi ne 27 sends cohtrol data or the like to the

game machine cont rgly nMpglulgend; #Us0GRdnBRE J A d SRASIAP $h0MhIDR Eild NS
TXD, whereas the garre machine control nodule 1 sends control data from

control by theut ARk SmdubiORsc8 ninkeal & K@nkOsHE £ UERoRE CRiRE: et BEOHTH"

the data transm ssion signal line PXD. In this nmanner, the bidirectiona

serial comughR@ira@Rihs PR FBEuRELWBSFHIhEELHANE PREBADE nénditth,t NRHa0E
machi ne control nodule 1. This communication is

a response menber 51 is mounted on a response member positioning section

52 formed in the first control support 4 of the lower case 3. The
response menber 51 has a lineariy réciprocating vibrator 53.

That is, as shown in Fig. 17, the response member 51 of the
second embodiment forms the vibrator 53 by securing a weigh{: 63
substantially at the center of a cylindrical coil babbin 57, and forms a
stator 54 with two magnetic members 55 and 56 that cause the vibrator 53
to reciprocate and'oscillate in the axial direction of the coil bobbin
57.

Conductive wires are wound around each end of the coil bobbin in
the opposite direction to form a first coil 58 and a second coil 59.

The coil bobbin 57 thus mounted with thé coils 58 and 59 on each end are
loosely inserted with both ends into loose fitting holes 55E and 56E
(Fig. 17) drilled in the magnetic mambers 55 and 56, and is supported so
that it can be reciprccated by a hanger 60 consisting of a support
member 61 and a leaf spring 62.

Fig. 18 shows a sectional view of the response member 51 in which
two magnetic members 55 and 56 forming the stator 54 have substantially
column~shaped outer shapes, and projectingiy formed with column-shaped

magnetic poles (S poles) 55A and 56A along their axes. The magnetic



term nated when the gane machi ne 27 out puts sel ection discontinue data

t hrough the control Iine DTR As described, if the bidirectional serial
comuni cation function is provided, the game nachine control nodule 1 can
send. control data mainly fromthe control buttons to the ganme nachi ne 27,
whi |l e the gane machine 27 can deliver to the gane machine control nodule 1
dynam c transm ssion data for rotating the notor 24 of the response nenber
21. The dynamic transmission data for rotati B8 the notor 24 is preset by a

%gnfthBSEgL:oa ?gngﬁlggléﬁgrg a %Bé%q?é ‘%ﬁ% %erlo%&m? ?Pﬁgn%féggfﬁﬁxaﬁﬁb

ggflhl)ﬂet ngét OP e gaﬁé‘% go le@g%scrl tsl%‘&beggt al eggeé) l%g the
magnetic members 55 and 56 is not limited to be the core 64, but may be
nonmagnetic resin members. | '

In addition, ring?shaped projecting magnetic poles (N poles) 55B
and 56B are formed at opposite positions with a predetermined interval
on the peripheral-surfaces of the magnetic poles 55A and 56a,
respectiQelyz Accordingly, the magnetic member 55 has magnetic flux
denéity B in the gap between the magnetic poles BSA and 55B (loose
fitting hole 55E), while the magnetic member 56 has magnetic flux
density B in the gap between the magnetic poles 56A and 56B (loose
fitting hole 56E). The loose fitting‘hole 55E in the magnetic member 55
is loosely fitted with one end of the coil bobbin 57 that forms the
vibrator 53, and a coil 58 wound around that end is positioned to cross
the magnetic flux. In addition, the magnetic member 56 is similarly
arranged so that the other end of the coil bobbin 57 is loosely fitted
into the loose fitting hole 56E, and a coil 59 wound around that end is
positionéd to cross the magnetic flux.

Here, as shown in Fié 19z, an.initial state is assumed that the
end formed with the coil 58 of the vibrator 53 is moved to the left to
abut the magnetic member 55. When drive current I58 as shown in Fig;
20A is applied to the coil 58, and drive current I59 as shown in Fig.

20B is applied to the coil 59, in the initial state (time t = 0), the



conjunction with the flowharts of Figs. 8 and 9 by referring to Figs. 2
and 7. The user | oads a specific gane CD-RCMin the ganme machi ne 27, sets
start of. the game with the start switch 11 of the gane machi ne control
nmodule 1 shown in Fig. 2, and sets various functions through operation of
the select switch 12, whereby the gane is ready for play through operations
of the first to fourth control sections 7, &3 9, and 10. Then, as the gane
is started, the m croconputer of the game nachine control nodule 1

consi sting QfrilecRdnttNe ROV algdobdte {ROMGR0YS, ideFhg &199%&9&%3'5%/61

nmonitors through the serial interface SO that dynanic transnission

for hit is sgak gégﬁghea%ﬁghrm@hbaﬁ 26 .through the serial I/Ointerface
SI O The dynam c transm ssion data contains a control signal for voltage

and current for dihdéNGokBe FBt 0 248 sBeVdnl thdicdil B8 aaﬁes&yahh&%ﬁpétor
driving the notor 24. Then, as the game progresses, if there is the dynam ¢
transm ssi onsFabdes tod@ha 1S@hHt (that is, the direction toward the magnetic member
‘56) , and, as shown in Fig. 19B, the end of .t:he vibrator 53 formed with
the coil 59 stops at a position where it abuts the magnetic member 56.
Then, at the time where t = T, the drive current I, flows through
the coil 59, as shown in Fig. 20B, and the drive current I,, does not
flow through the coil 58, as shown in Fig. 20A. 'Therefore-, as the
winding direction is opposite on the coils 58 and 59, force -F acts on
the coil 59. Consequently, the vibrator 53 moves to the left (that is,
the direction toward the m\;-.\gnetic member 55), and returns to the initial
state shown in Fig. 19A. | |
Thus, the vibrator 53 reciprocates or oscillates between the
magnetic members 55 and 56 by alterﬁately applying the drive current I
and I, to the coils 58 and 59 in the similar manner.
Incidentally, when the_ cycles of the drive current I, and I; are
changed, the oscillating frequency can be varied for the vibrator 53,
while, whén the current values of I, and I, are changed, the force F
(or, acceleration) acting on the vibrator 53 can be changed. In
addition, when the_ magnetic ﬁmbers 55 and 56 is made larger in their
size, the flux density B is increased, so that thé force F acting on the

vibrator 53 can be increased. In this case, when the magnetic merbers



fromthe ganme machine 27, it drives the notor driver 34, and supplies the
vol tage supplied fromthe gane machine 27 to the notor 24 for a
predeterm ne period of tinme. That is, step ST21 in Fig. 8 determ nes the
dynami c transm ssion data in the data signal received by the gane 20
machi ne control nmodule 1 in step ST21, step ST2 processes it with the

m croconputer, step ST3 drives the notor dr|¥fr 34 shown in Fig. 7, ‘and
step ST4 generates vibration. In addition step ST1 determnes that it

i's not the dyssagh€ 36 aRsNisel 88 Wl 3tattieBs | 1SRN tHOthd Wak@ it e 0PGRS @L@%
in step ST5, step ST6 inputs the operated control data to the m croconputer

through the pauaké#lon thkivikeatals enby G308 the ftor/is TRGreMdyr QJrerg"itfathe
i nput in the mcroconputer is processed by the
magnetic members 55 and 56 are made larger, and mass of the vibrator
remains unchanged, so that sufficient vibration in practical use can be
generated.

Thus, when the vibrator 53 is vibrated by applying the' drive
current I, and I, (hereinafter collectively called the drive current I)
to the coils 58 and 59, the vibration 1s transmitted to the first
control support 4 through the response menmber po'sitioning section 52
securing the stator 54 on the lower case 2 (Fig. 16) (Fig. 21). The
vibration transmitted to the firsf control support 4 is transmitted not
only to the first control support 4, but also to the casing of the lower
and upper cases 3 and 2, so that the entire module is vibrated.
Magnitude of the vibration generated by the vibrator 53 can be
arbitrarily varied by the drive current I applied to the coils 58 and 59
of the response mamber 51, ﬁhereby magnitude of the vibration can be
varieci on the responsive menber 51.

Incidentally, a space in which the response member 51 can be
mounted may be the space in the positioné of the first and second
control supports 4 and 5 supported by the palms, or the_ space existing
in front.of the st;art/select section 6 defined between the two control
supports .7 and 8, as shown ix:x Figs. 16 and 22. In the embodiment, it is

contained and positioned in the first control support 4 supported by the



m croconputer in step .ST2, and converted into serial data in step ST7, and
sent to the gane nmachine 27 through the serial I/Ointerface SI O shown in
Fig. 7. Thereafter, the gane machine control nodule 1 waits for data from
the gane machine 27 in step ST25. Wen the gane machi ne 27 receives the
control data converted into serial data in step ST26 shown in Fig. 11, and
subsequent step ST8 conpares data of the action target and the received
serial data to determine a hit state. If the3data of the action data

mat ches the serial data in step ST9, that is, if a hit is detected, in step
ST10, the hipabhetofobhé Arefétharsl.di spl ayed on the nonitor screen, and the
dynam c transm ssion data is output in step ST1l1l, converted into serial
data in step ST12,Thewntassthe segwinkeonankepdiils éssigmakedtin tthe fijaze setdione
control nodule 1 through the serial I/Ointerface SIO shown in Fig. 7.
Subsequent | y suprertgdnet rdhehlower? ¢as@ix, sof dihedpbrtifbnosordpbetghny e RalA of

control nodule 1 in step
the left hand, in playing a game by connecting the game machine control
module 50 and the game machine 27 to a monitor 33 of a TV receiver or
the like, as shown in Fig. 23, the entire géme machine control module 50
can be vibré.ted for a predetermined period of time by vibrating the
vibrator 53 of the response member 51 in response to a spedific signal
from the game mach:.ne 27 dependlng on the type o}:' a ganme, for example,
when the opponent is defeated in a grappling game, a target is shot in a
shooting game, or an action_target is an air plane and attacked on the
scréen. Thus, the game machine control module 50 itself vibrates
through operation of the control bﬁtton by the user to féed back it as
bodily sensation to the user, so that ambiencé can be further improved.
Here, the game machine 27 contains, as shown in Fig. 23, a CD-ROM
drive that has a function capable éf reproducing a CD-ROM as a video
rec.:ording medium, and.has a lid member 28 on the top thereof for
accepting and closing the CD-ROM. It further comprises a cl:losing switch
29 for opening and clo.sing the lid member 28, a power switch 30 for
supplying electric .power, a reset switch 31 for initializing the
operation of the game machine 27, and a connection section 32 capable of
connecting two sets of the control modules. When the connector 20 of

the game machine control module 50 is connected to the connection



21 ST27. \Wen the m croconputer of the ganme machine control nodule 1
detects the dynam c transm ssion returned fromthe gane machine 27 to the
ganme nmachi ne control nodule 1, as described in conjunction with steps ST1,
ST2, and ST3, electric power is supplied fromthe notor driver 34 shown in
Fig. 7 to the notor 24 for rotation. Such rotation vibrates the entire gane
machi ne control nodule 1. If there is no hit, the action target based on .
the control button is displayed on the scregn of the nonitor in step ST13,
and the next action would be performed according to the result of operation
of the cont B8FHIRAR £8n FioreEFHEO gh e HHEHFATdoR 7y Be ¢ffdkl &shedpyith dpeSTEne
(Fig. 8). In addition, while it is arranged that the dynam c transm ssion
data gener affeghifie Z27hi fhg PP Beds Jr5FEired fotan agrangenenh dtierpcone

set of the game machine control meodule 50 is connected. When two sets
of the game machine control moduies are connected, the operation and
arrangement of the other .c'ontrol module are same, the description of
thch is omitted.

In order to vibrate the entire game machine control module 50 by
vibrating the vibrator 53 of the response member 51 as described above,
it is necessary to provide a function allowing b'idirectional-
communication between the game machine control module 50 and the game
machine 27. The bidirectional communication function can be provided,
as shown in Fig. 24, by connecting the connector 20 for bidirectional
comminication with the game machine control module 50 to the game
machine 27.

An arrangement attaining the bidirectional communication function
on the game machine control module 50 camprises a serial I/O interface
SIO performing serial communication with the game machine 27, a parallel
I/0 interface PIO for inputting control data from a pluz'ality of control
buttons, a one-chip microcomputer coﬁsisti;‘lg of a CPU, a RAM and a ROM,
and a motor driver 34 for v:.brat:.ng the vibrator 53 of the response
member 51. The coils 58 and 59 of the vibrator 53 is vibrated by supply
voltaée and current from a coil driver 64. |

The game machine 27 is provided with a serial I/0 interface SIO



response signal by the ganme machi ne control nodule 1, the arrangenent may
be to send it fromthe gane nachine 27 to the ganme nmachine control nodule 1
vi a nono-directional conmunication. Here, Fig. 10A particularly shows
packet data PA for rotating and driving the notor 24 anong the dynamc
transm ssion data sent fromthe gane nechine 27 to the gane machine contro
nodule 1. In this enbodi nent, one packet is constituted by four current

val ue data. Respective mcroconputer of thexanme machi ne 27 and t he gane

machi ne control nodule 1 process data in every 1/60 seconds (one frane).
Accor di ngl y£oTt RETIREREE IRILRL PROTYRLFRYG O8ett U By e ﬁ%“ﬁa‘é‘?ﬂq{@l?@%’ée

22 the gane_pachi ne _contr ol dul.e in every 1/60 seconds. Therefore, the
drive curremt: v‘gﬁi‘eta‘bpchné‘ﬁcg% #ﬁe_"%t?tag'f* "ﬂ:h\éaﬁ ftrol module 50 is
connected, the serial I/0 interface SIO is connected to the serial I/0O
interface SIO on the game machine control module 50 through the
connector 20, whereby bidirectional cammunication or bidirectional
serial communication can be established. Other detailed arrangement of
the game machine 27 is omitted.

Signal and control lines for establishing the bidirectional
serial communication include a signal line TXD ('Transmit X' for Data)
for data transmission for sending data from the game machine 27 to the
game machine control module 50,' a signal line RXD (Received X' for Data)
for data transmission for sending data fram the game machine control
module 50 to the game machine 27, a signal line SCK (Serial Clock) for
serial synchronization clock for extracting data from the respective
data transmission signal lines TXD and RXD, é control line DTR (Data
Terminal Ready) for establishing and interrupting comminication of the
game machine control module 50 as a terminal, and a cox.'xtrol line DSR
{(Data Set Ready) for flow control for transferring a large amount of
data.

In addition, a cable consisting of the signal and control lines
for performing the bidirectional communication includes, as shown in Fig.
23, a power supply cable 35 directly led 6ut from the power supply of

the game machine 27 in addition to the signal and control lines. The



varied by the nunber of current value data in one frame interval by
distributing the four current value data in one packet to one frane
interval in every 1/4 frame interval. In other words, the dynam c

transm ssion data transferred fromthe gane machine 27 to the gane machine
control nmodule 1 in a frane interval is data processed by the m croconputer
of that ganme nmachi ne control nodule 1, whereby the packet data PA is read
out. In the case of Figs. 10A and 10B, fogg current value data "2", "3",

"5", and "3" are read out_ as_the acketﬁgata PA, cﬁnverted | nt o anal og
signal's, anBOURA iSYBPEY PHIEMP St SIECEFHR T3 H ML THHVPTLS FBsERS 1988 at er

in conjunction wWith Fjg.. 23. The nmptor driver 34 obtains a drive, current
Sl gnal. S SRS SR Bt 8o T HpPhn HFo Sieerl ot i Faitidos e
converted intg anal og signals with the electric power supplied fromthe
gamre machi n&°29"- The drive current signal SD corresponds to the current

val ue data "2", " §; ’péé:%;duzaén%o;%heogi@reec%?‘g#aﬁt s(ejr.aitai gémulntlcg Co%”?&tl’?‘ such

current val ue _
arrangement, the game m;achine 27 as shown in Fig. 24, for example, first
confirm selection data on the control line DTR to cause the game machine
27 to comminicate the game machine control module 50, and to capture
control data (button information) of the control buttons of the first to
fourth control sections 7, 8, 9, and 10. Then, the game machine control
module 50 waits for reception of a subsequent signal from the signal
line T™XD. Then, the game machine 27 issues an identification code
identifying the game machine control module 50 to the data transmission
sighal line TXD. Thus, the game machine control module 50 receives the
identification code through the signal line TXD.

As the identification c:ode identifies the game machine control

module 50, communication is started with the game machine 27 since then.
That is, the game machine 27 sends control data or the like to the game
machine control module 50 through the data transmission signal line TXD,
whereas the game machine control module 50 sends control data from
control by the control buttons or the like to the game machine 27
"“through the’. data transmission signal line RXD. In this manner, the
bidirectional serial communication is performed between the game machine

27 and the game machine control module 50. This communication is



corresponding to the first current value data "2" for the beginning 1/4
frame (time t11 - t12) interval in the first frane interval FL1 (tine tl1l1 -
t15), a current val ue corresponding to the second current value data "3"
for the 1/4 frame followng the beginning 1/4 frame (tine t12 - t13), a
current value carresponding to the third current value data "5" 23 for
the 1/4 frame following it (time t13 - t14 and a current val ue
corresponding to the fourth current value data "3" for the last 1/4 frame

(time t14 tetrdinathaomichedhé rgimet Rectinkel 2T cuepitd el &ctiiba ERidohit B ade59.
Even if the transfer timng is every 1/60 seconds for the dynamc

transm ssi @Rréagha the arsitesl eldinkr bTRt he gane machi ne 27 to the ganme machi ne
control nodule 1, it is possible to contain and transfer a

As described, if the bidirectional serial communication function
is provided, the game machine control nlodule 50 can send control data
mainly from the control 5ﬁttons to the game machine 27, while the game
machine 27 can deliver to the game machine conﬁrol module 50 dynamic
transmission data for vibrating tﬁe_ vibrator 53 of the response member
51. The dynamic transmission data for vibrating the vibrator 53 is
preset by a game CD-RC(M loaded on the game machine 27, and feedback is
performed by the dynamic transmission in a predetermined period of time
from the game machine 27 to the game machine control module 50 itself
depending on an action target of the game player. This is described in
detail in conjunction with the flowcharts of Figs. 25 and 26 designating
camponents corresponding to those 6f Figs 7 and 8 with the same
reference numerals by referring to Figs. 16 and 24.

The user loads a specific game CD-ROM in the game machine 27,
sets start of the game with the start switch 11 of the game machine
control module 50 shown in Fig. 16, and sets various functions through
operation of the select switch 12, whereby the game is ready for play
through operations of the first to fourth control sections 7, 8, 9, and
10.

Then, as the game is started, the microcomputer of the game

machine control module 50 consisting of the CPU, the RAM and the ROM



plurality of current value data (four for the enbodinent) in the packet for
that dynam c transm ssion data, whereby the ganme machi ne control nodule 1
can distribute the plurality of current value data in one frane interva
and obtain-a drive current signal SD. Consequently, the nmotor 24 is driven
by the drive current signal SD that varies in a tine interval shorter than
the time interval (one frane interval) where the dynam c transm ssion data
is sent. In this manner, it is possible t38set the frequency of the

vi brator Ssholy #f Bhihl ard kn¥afubuBly hdai e ERFIIET thd@edial @ neHFFRQ s8é gnal
SDwith a shorter tine interval and various current- val ue data, while

accel er at i 41 s€ap ST21SHownOkn tHig . 28 ahh@ndydhmi 8 el ssdén hyatih€of WHike s
value. Incidentally, various values are set for the current val ue data set

for the posdeet feat ahPAydepaaching N thegagd e ©driahpptd iapatfaed SID.aNThe
action target during progress of the gane. In this case, various nunbers in
addi tion tdyrasie tvaesassiignedhtas codtgaing ndeonbfol wigeall foal weltdgeaamissi gned
to one packet. Therefore, various drive current waveformnms
current for vibrating the vibrator.53 shown in Fig. 24, and duration for
vibratiné‘ the vibrator 53. Then, as the game progresses, if there is
the dynamic transmission data in data sent fram the game machine 27, it
drives the coil driver 64, and supplies the voltage supplied from the
game machine 27 to the coils 58 and 59 of the vibrator 53 for a |
predetermine period of time. .-
'That is, after step STl detects the dynamic transmission data in |
the data signal received by the game machine control module 50, the
* microcomputer processes the. dynamic transmission data in step ST2. The
resulting dynamic tré.nsmission data is converted into an analog signal
in step ST22, which in turn drives the coil driver 64 (Fig. 24) in the
following step ST23. Thus, the coil driver 64 supplies the drive
- current I to the coils 58 and 59 of the vibrator 53 to vibrate the
vibrator 53 in step ST24.
In addition, if the data signal supplied to the game machine
control module 50 from the game machine 27 is npt the dynamic
transmission data, the microcamputer of the game machine control module

50 proceeds from step STL of Fig. 25 to step ST5, and waits for

operation of the control buttons. If affirmative acknowledgment is



24 are set according to progress of the gane, whereby a high current val ue
Is applied to the notor 24 for a short period of tine, for exanple, in a
scene where a high inpact is applied to the action target, so that

vi bration of high speed rotation such as an inpact is generated on the gane
machi ne control nodule 1. On the other hand, in a scene where | ow and
continuous vibration such as idling of a car is generated on the action
target, a low current value is alternatel32applied to the notor 24 for a

l'ong peri ogh0f; nbliMardNEE 6L EOLRIH Rie VARt AL Rt ui§>ff Rﬂée iﬁggﬁ%ﬁiﬁéf B

generated on the game machine control nodule 1. TI Whe e response
menber 21 contah nho8niN8o Y QbeRdtddd UCHhid/ IRLE! AR R Fobitodtdr VLALLM
generated on a virtual action target is generated on the ganme machine
control mogyl 8cl 386 07AHNEadtArBE WHn®SS1 Yata through the parallel I/0

interface PIO.

The control data input in the micro;:omput_er is processed by the
microcomputer in step ST2 of Fig. 25, and converted into serial data in
step ST’I, and sent to the game machine 27 through the serial I/O
interface SIO (Fig. 24). Thereafter, the game machine control module 50
waits for data from the game machine 27 in step ST25.

The game machine 27 receives data from the game machine control
module 50 in step ST26 shown in Fig. 26, ares data qf the action
target with the received seri-al data in the following step ST8, and
determines a hit state in step ST9. -

| Here, if tbe data of the action data matches the serial data,

that is, if a hit is detected, the process proceeds from step ST 9 to
step ST10 to display the hit action target on the screen of the monitor,
to output the dynamic transmi.ssion data in stép ST 11, to convert it
into serial data in step ST12, and to send the serial data to the game
machine contrél module 50 as a specific response signal through the

. serial I/O interface SIO (Fig. 24). When the dynamic transmission data
is detected by the microcomputer of the game machine control module 50
as described in conjunction with steps ST1, ST2, and ST3 of Fig. 25, it

supplies - -electric power to the coils 58 and 59 of the vibrator 53



the gane played on the screen, whereby the user operating the ganme nachi ne
control nodule 1 can experience the gane with anbience. Wile description
has been given on a case where a current value at each timng of rotary
drive current applied on the notor 24 of the response nenber 21 is
transferred fromthe gane machine 27 to the gane machi ne control nodule 1

i n packet data, the present invention iggot limted to this, but may be
arranged in such a manner that data representing wavefornms of drive current
i s transf erdnedudt amet &si1garEvemEhi (F1g2724)0 thheilgate tRCibeateenss ol mundul e
1, and current waveforns corresponding to the waveformdata is generated on
t he gane madbratic®ORibeitesDthe @ntire gadd ddthlise doattdle medtbsisoent of the
present invention described above,

On the other hand, if negative acknowledgement is obtained in
step ST9 (Fig. 26), it means that the data of the action target does not
match the serial data from the game machine control module 50, that is,
that a hit is not detected. In this case, the central processing unit
(CPU) of the game machine 27 proceeds to step ST13 to display the action
target on the screen of the monitor based on the operation of the
control button, and then proceeds to step ST27 to wait for data from the
game machine control module 50.

While it is arranged that the dynamic transmission data generated
a hit described above is received as a specific response signal by the
game machine control module 50 from the géme machine 27, the arrangement
may be to send it from the game machine 27 to the game machine control
module 50 via mono-directional communication.

Here, Fig. 27A particularly shows packet data PA for driving the
coils 58 and 59 of the vibrator 53 among the dynamic transmission data
sent from the game machine 27 to the game machine control module 50. In
this embodiment, one packet is constituted by four current value data.
Respective microcomputer of the game machine 27 and the game machine
control module 50 process data in every 1/60 seconds (one frame) .
Accordingly, the packet data PA is alsc sent from the game machine 27 to

the game machine control module 50 in every 1/60 seconds.



as shown in Fig. 5 the notor 24 of the response nenber 21 is arranged to
be contained in the first control support 4 supported by the pal mof the

| eft hand, notors may be contained in at |east two of spaces existing in
the | ocations of the first and second control supports 4 and 5, and in
front of the start/select section 6, or in all such spaces. In addition,
when the notors are nounted in at | east ?%o of spaces existing in the

| ocations of the first and second control “supports 4 and 5, and in front of

the start/sel ecirhegstdr@) fhe Arild ciirkest!GR16PAGRSied toMile RRiDOSSH BLE
nount notors or the response nenbers 21 of the sane size, or notors with

di fferent s z8e(divtatbs,53mhaArse gapbsdibynghdlinlfBé e FRGRINEUER af data in
vi bration). Thus, when the notors with different size are nounted, they nmay

be si nmul t aheo0 Eshie AnteelEc byvel stribhtaie dhe Souk-hadrdeherlive @iwyvideshe

anot her advantage that the performance of the ganme can be further enhanced.
Now, an alp=ikett to emeodraentinteraddsinidvedyffd Fhane dntestalnodul e usi ng t he
response nenber with the notor 24 according to the present

In other words, the dynamic transmission data transferred from
the game machine 27 to the game machine control module 50 in a frame
interval is data processed by the microcamputer of that game machine
control module 50; whereby the packet data PA is read ocut. In the case
of Fig. 27aA, four current value data "2, "3", "Em"  and "3" are read out
as the packet data PA, converted into analog signals, and delivered to
the coil driver 64 described in conjunction with Fig. 23.

The coil driver 64 obtains a dr:.ve current signal SD shown in Fig.
27B by analog amplifying the values converted into analog signals with
the electric power supplied from the game machine 27. The drive current
signal SD corresponds to the current value data 2", "3%, "5", and "3"
of the packet data PA. It becomes a current value corresponding to the
first current value data "2" for the beginning 1/4 frame (time til -
£12) interval in the first frame interval FL1 (time tll - t15), a
current value corresponding to the second current value data "3 for the
1/4 frame following the beginning 1/4 frame (time t12 - t13), a current
value corresponding to the third current value data "5" for the 1/4

frame following it (time t13 ~ tl14), and & current value corresponding

to the fourth current value data "3" for the last 1/4 frame (time t14 -



i nvention by referring to Figs. 11 to 13. The game machi ne control nodule 1
of this enbodi nent has a construction in which the response nenber 21 is
expanded or deformed at the |ocation supported by the palm as shown in
Figs. 11 to 13. That is, the ganme machine control nmodule 1 is constructed
in such a manner that, for the first control support 4, parts of the
portion supported by the 26 pal m of thg | eft hand are cut away,
~resilient menbers 37A and 37B bei ng nount d to close the cut-away parts,

and def or nig) Opr&XRRBACESETD¥hé edcal | dBlveross B thalldoy1HUsHhhAg saut t hem
wher eby dynam c transnission is applied to the palm or so-called bodily

sensation of respensiE ithefQfnBaSK tilehe ist Beere sy 0 %Mefmmyﬁgmc?:m
may be nmade of, for

transmission data transferred from the game machine 27 to the game
machine control module 50, it is possible to contaih and transfer a
plurality of current value data (four for the embodiment) in the packet
for that dynamic transmission data, whereby the game machine control
module 50 can distribute the plurality of current value data in one
frame interval and cbtain a drive current signal SD. |

Conséquent.ly, the vibrator 53 is driven by the drive current
signal SD that varies in a time interval shorter than the time interval
(one frame interval) where the dynamic transmission data is sent. In
this manner, it is possible to set the frequency of the vibrator 53 by
arbitrarily varying the waveform of the drive current signal SD with a
shorter time interval and various current value data, while acceleration
can be sét for the rotation of the motor 24 by the current value.

Incidentally, various values are set for the current value data
set for the packet data PA dependxng on magnitude of impact applled on
an action target during progress of the game in the game mach:n.ne 27. In
this case, various numbers in addition to four are assigned as the
nunber of current value data assigned to one packet. Therefore, \_larious
drive current waveforms are set according to progress of ﬁhe game,
whereby a high current value is alternately applied to the coils 58 and

59 for a short period of time, for example, in a scene where a high



exanpl e, rubber nenbers, resin nmenbers, or fabric nenbers. The response
menber 21 is substantially sane as that of the first enbodi ment descri bed
in conjunction with Fig. 2 other than its structure and nounting, so that
sane reference nunerals are used for description. The bidirectional serial
communi cation is also performed in the simlar technique. The response
menber 21 is constructed by cutting away a part of the portion of the first
control support 4 constituted by the uppeujﬂuilomer cases 2 and 3 to which
t he pal m abuts, and nounting the resilient "nenbers 37A and 37B to close the

cut - anay parbhOnGs Applied toCEHaLERH theget,Nso dhathOawyd Hilhttiod2such A®L OF
38 being drivingly rotated, and a col um-shaped rotating nmenber 41 that is
mount ed on ahhempadtatisngertiratéd 3 ehe tdamenBiciind Sc@itttohasodal el sor.aldd ¥nhef

projections 40 at suitable positions. The resilient nenbers 37A and 37B
t hus nount edhbachaes $hawscene Rilgre 1Bw andtdontimichs Oflgeatibh $Utd as idling
| ongi tudinal direction and shorter in the lateral direction at the portion
of the firsif eosdr dls gepgmteddon the action target, a low current value is
| alternately applied to the coils 58 and 59 for a lo.ng period of ltime,
whereby vibration as if idling of a car is generated on the game machine -
control module 50.

'1‘_’hus, when the response member 51 having the vibrator 53 is used,
vibration similar to vibration generated on a virtual action target is
generated on .the game machine control module 50 according to progress of
the game played on the screen, whereby the user operating the game
machine eontrol module 50 can experience the game with ambience.

While the above-mentioned second embodiment has been deseribed
._for a case where the vibrator 53 rgciprocates between the two magnetic
mermbers 55 and 56, the present invention is not limited to such
arrangement, but may be arranged to cause one magnetic member 71 to
vibrate a vibrator 74 as shown in E‘:i.g.E 28 identifying corresponding
camponents to those of Fig. 18 with the same reference numerals. |

In this case, the vibrator 74 is constituted by forming a coil 73
only on one end of a cylindrical coil bobbin 72, and loosely fitting the
coil 73 into a loose fitting h§1e 71E that is formed between magnetic

poles 71A and 71B of the magnetic member 71. In this case, the region

of the coil bobbin 72 on which the coil 73 is arranged in such a manner



where the pal mabuts. Therefore, when the col um-shaped rotating nmenber
27 41 rotates, its projections 40 rotate to press the upper portion of the
resilient menber 37A of the upper case 2 and the | ower portion of the
resilient nmenber 37B of the | ower case 3 so that they are pushed out
outward. This can generate vibration by causing the upper and | ower’
portions of the portion of the first control support 4 where the pal mabuts
to deformor expand outward, and causing jhe projections 40 to beat the
resilient nmenbers 37A and 37B, whereby anbience to the user can be enhanced
by the feethamdifhdedbaelereutibe icoiltipokbia W menes tor fhe might owsttopddiccipal m
as shown in Figs. 11 and 13. In addition, description is given on the
al ternate &addisern the tdigechbinn dpvwanst the maghaticmerlsoidk, rekbeoves th a
notor 24 by referring -

the left most position (that is, in the direction apart from the

magnetic member 71), the coil 73 exists at a position crossing the flux

in the locose fitting hole 71E.

As described, the response member 70 can be made compact as a
whole by arranging the vibrator 74 to be vibrated with one magnetic
member 71.

In addition, while the second embeodiment described above is
described for a case where the coil bobbin 57 formed with the coils 58
and 59 (Figs. 17 and 18) is vibrated as the vibrator 53, the present
invention is not limited to it, but may be arranged, for_ example, in
such a manner that the coils 58 and 59 are used as stators, and magnetic
members 81 and 82 are vibrated as vibrators, as shown in Figs. 29 and 30

" designating components corresponding to those of Figs. 17 and 18 with
the same reference numerals.

That is, in Fig. 29, the response member 75 secures coil bobbins
77A and 77B on support members 76A and 76B that are secured on the upper
and/or lower cases 2 and/or 3 of ‘the game machine control module. The
coil bobbins 77A and 77B are .formed with the coils 58 and 59 that are
formed by winding -conductive wires in opposite directions.

As its sectional view is shown in Fig. 30, the magnetic members

81 and 82 have column-shaped magnetic poles 81A and 82A projecting from



to Figs. 14 and 15. The gane machine control nodule 1 is arranged, as shown
in Figs. 14 and 15, so that the response nenber 21 provided .on the gane
machi ne control nodule 1 is deforned or expanded. That is, the ganme nachi ne
control nmodule 1 is constructed in such a manner that the first control
support 4 supported by the palmof the left hand is fornmed by a resilient
menber 42 at a portion where the pal mabuts, and nounted therein with a

nmot or 43 and a cam shaped rotating nenbet5 45 nounted on the rotating shaft
44 of the notor 43. Wen the notor 43 is drivingly rotated, the cam shaped
rotating fEfAbesnt®s . berd Fipg-Preed dRaRELe FLes HE ApdiieB rositiened i de,

causing it to outwardly bulge or deformand also to generate vibration. Its
28 opposite locations on the peripheral surfaces of the magnetic poles 81A

and 82A with a predetermined interval.

The magnetic member 81 is held by loosely fitting the coil 58
into a loose fitting hole 81E formed between the magnetic poles 81A and
81B, while the magnetic member B2 is held by loosely fittin§ the coil 59
into a loose fi-tting hole 82E formed between the magnetic poles 82A and
82B. In addition, the magnetic members 81 and 82 are secured together
by their rear surfaces, and held by a hanger 60 to be laterally movable.

Thus, similar to the above-mentioned case in conjunction with
Figs. 20A and 20B, the integrated magnetic members 81 and 82 can be
vibrated by alternately.applying drive curreht to the coils 58 and 59,
whereby the vi.bratio;m of the magnetic members 81 and 82 is transmitted
to the entire game machine control module thrc;ugh support members 76A
and 76B.

In addition, while the second embodiment has been described for a
case where the coil bobbin 57 formed with the coils 58 and 69 (Figs. 17
and 18) is vibrated as the vibrator 53, the present invention is not
11m1.ted to it, but may be arranged to use a coil 88 as a stator and to
vibrate a magnetic member 90 as a vibrator, as shown in Fig. 31.

That is, in-Fig. 31, a response member 85 is constituted by a
coil bobbin 87 secured between suppori: members 86A and 86B securéd on

the upper and lower cases 2 and 3 of the game machine control module,



dynam c transm ssion is received by the palmas bodily sensation, so that
anbi ence can be obtained. Wiile the two alternate enbodi nents of the
present invention described above is arranged, as shown in Fig. 5, to
contain and position in the first control support 4 supported by the pal m
of the left hand, the response nmenber 21 of the present invention may be
cont ai ned and positioned, as shown in Fig. 5, in the second control support
5 supported by the pal mof the right hante In addition, while the two

al ternat e gbedlyenks dhel11e BERSEH, LINARL ORJERAI] bed, ahaye, e alyanoed

to contain and posSition the notor response nenber t ReFirst
control s 4 g4 supported by the palmof the left hand, it nmay be
cont ai ned and posi'ti oned, as shown in Fig. 5, in both the first and second

control supportg &D&%F%%%e%%‘ iSNEIRL 9T £ L8 HOThE Q16dgsN

both the first and second con supports 4 and 5,7it may be possfble to

mount ot Qfgn0f P8 EESRABS 6L RIDST S a’d 11! BS 122BE.812C0f YockBIPES Wd D
direction of arrow a and in the opposite direction by a spring 89. When
the drive current is not applied to the coil 88, | the magnetic member 90
is held substantially at the center of the coil 88 by the spring 89.

In this staite, when the dr:Lve current I is applied to the coil 88
in a predetermined direction, as shown in Fig. 3éA, a magnetic field is
formed by the coil 88, whereby force F acts on the magnetic member 90,
causing it to move in the right direction in Fig. 322 (direction toward
the support member 86B). Consequently, the magnetic member 90 m@s
toward the support member B6B.

On. the other hand, when the direction of the current applied to
the coil 88 is reversed, force -F in a direction opposite to the case of
Fig. 32A acts on the magnetic member 90, as shown in Fig. 32B.
Consequently, the magnetic member 90 moves toward the support member 86A.
Thus, the magnetic member 90 can be laterally vibrated by changing over
the dJ.rect'l.on of current applied to the coil 88.

Thus, the vibration of the magnetic member 90 is transmitted to
the entire game machine control module through the support members 86A
and B6B.

While the second embodiment of the present invention described



(that is, notors generating different magnitude of vibration). Thus, when

the notors with different size are nounted, they may be simultaneously or

selectively vibrated, so that there is provided anot her advantage that the
per f ormance of the game can be further enhanced. (2) Second enbodi nent

29 Fig. 16 identifies conponents corresponding to those in Fig. 2 with the
sane reference nunerals, and shows a second enbodi nent of .the gane nachine
cont rol nDduIe according to the present imVention wherein a response

menber i s nmounted on respqnse ne ositioning section 52 forned in
the fi rst VEots ?ﬁﬁﬁ'bﬁad' 3Bfs c‘ﬁ‘f& T’b P C et8 “ﬂ?@g? Re¥ HeRbEre 51 has

a linearly reCI lE:)r 0Gal n)g 5\{LI or atl%r f:Lrst control support 4 supported by the palm
of the left hand, it may be contained and positioned, as shown in Fig.
22, in at least two of spaces existing in the locations of the first and
second control supports 4 and 5, and in front of the start/select
section 6, or in all such spaces.

In addition, when the motors are mounted in at least f:wo of
spaces existing in the lo_ca..tions of the first and second control
supports 4 and 5, and in front of the start/sele-ct section 6, or in all
such spaces, it may be possible to mount motors or the response n_\esnbers
$1 of the séme size, or motors with different size (that is, motors
generating different magnitude of vibration). Thus, when the motors
.with different size are mounted, they may be simultaneocusly or
selectively vibrated, so that there is provided another advantage that
the performance of the game can be further enhanced.

Furthermore, while the second embodiment has been described for a
case where the game machine control module 50 is constituted by the
-upper.and lower cases 2 and 3 made of hard resin, the present invention
is not limited to it, but may be arranged in such a manner that parts of
the upper and lower cases 2 and 3 are formed by reéilient members, which
are in turn vibrated by the response member 51, 70, 75, or 85.

That is, Fig. 33 identifies camponents corresponding to those of

Fig. 11 with the same reference numerals, and shows an arrangement where



That is, as shown in Fig. 17, the response nenber 51 of the second

enbodi nent” fornms the vibrator 53 by securing a weight 63 substantially at
the center of a cylindrical coil bobbin 57, and fornms a stator 54 with two
magneti c nenbers 55 and 56 that cause the vibrator 53 to reciprocate and
oscillate in the axial direction of the coil bobbin 57. Conductive wres
are wound around each end of the coil bobbin in the opposite direction-to
forma first coil 58 and a second coil 588 The coil bobbin 57 t hus nmount ed

't o | oose L, AR 30nSREl PRk Fhfed W0ats BF Sk htic. Spd hrtefc

nmmHSSS { reci.pro d by a
hanger 60 c%r%gé%nr?gao Itezvgﬁpé)%rat ﬁﬂrfr%&%@f a&%&% |Z§f gprtlﬁ%ng{i:"c”}:f(at Flé 18
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outer shapgs.iaRdudral atd pAshYarRs Bt Wit kg, WY 38808¢8nt members 37a and
37B being mounted to close the cut-away parts, and deformed or expanded
by relatively or partially pushing out them, whereby dynamic
transmission is applied to the palm, §r so—-called bodily sensation of
resp.onse_is fed back.

Here, the resilient members 37A and 37B méy be made of, for
example, rubber members, resin merbers, or fabric members.

The response member 75 is arranged in such a manner that parts of
the portions of the first contro_l supports 4 on the upper and lower
cases 2 and 3 where the palm abuts are cut’ awa;y, "the res-ilient members
37A and 37B beJ:.ng mounted to close the cut-away parts. Then, the

' response menber 75 is held therein by a hanger 60, as shown in Figs. 34
and 35, so that it .can vertically moves a vibrator (magnetic members 81
and 82) . | |

In this case, a coil 58 of the response menber 75 is secured on
the resilient member 37B of the lower case 3 together with its coil
bobbin 77A (f'ig. 30). A coil 59 is secured on the resilient member 37A
of the upper case 2 together with its coil bobbin 77B (Fig. 30). —In
additién, a column-shaped magnetic pole 8l1A (Fig. 35) of the magnetic

member 81 abuts the resilient member 37B of the lower case 3 through



magneti c poles (S poles) 55A and 56A along their axes. The nmagnetic 30
menbers 55 and 56 are fornmed by inserting and securing a core 64 between

t hese two nagnetic pol es 55A and 56A. Here, nenbers connected with the
magnetic menbers 55 and 56 is not linmted to be the core 64, but may be
nonmagnetic resin nenbers. In addition, ring-shaped projecting nmagnetic
pol es (N pol es) 55B and 56B are forned at opposite positions with a
predeterm ned interval on the peripheralgosurfaces of the magnetic pol es 55A

o 55 FRER! R b GAESAUBRY el el o RS, Borhed B
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magnetic pole 82 abuts thé resiiient member 37A of ﬁle upper case 2 .
through inside of the column-shaped coil bobbin 77B (Fig. 30) formed
with the coil 59.

Therefore, in this state, when drive curr;ent is alternately
applied to the coils 58 and 59, the vibrator (magnetic members 81 and
82) vertically vibrates, so that the resilient members 378 and 37A are
expanded and contracted by the respective magnetfic poles 81A and 82A.
Consequently, the resilient members 37A and 37B are outwardly deformed
or expanded above and below the portioris of the first control support 4
where the palm abuts, whereby ambience to the user can be enhanced by
the.feel and feedback function to the dynamic transmission on the palm

While the second embodiment has been described for a cése where
the game machine control m_ddule 50 is constituted by the upper and lower
cases 2 and 3 made of hard resin, the present invention is not l:mu.ted
to it, but may be arranged in such a manner that parts _of the first
control support 4 that the user supports with his or. her palm of the
left hand are formed by resilient members, which are in turn vibrated by
the response member 51, 70, 75, or 85.

That is, Figs. 36 and 37 identify components corresponding to
those of Figs. 14 and 15 with the same reference numerals, and show an

arrangement where a resilient member 42 provided at a part of the



fitting hole 56E). The loose fitting hole 55E in the magnetic menber 55 is
| oosely fitted with one end of the coil bobbin 57 that fornms the vibrator
53, and a coil 58 wound around that end is positioned to cross the nagnetic
flux. In addition, the magnetic nenber 56 is simlarly arranged so that the
ot her end of the coil bobbin 57 is loosely fitted into the |oose fitting
hol e 56E, and a coil 59 wound around that end is positioned to cross the
magnetic flux. Here, as shown in Fig 1980 an initial state is assuned that

the end fopgRE-W LRotdi® §0id 3Brfed Be ¥irRE3LRe Rawe: TBYEEhd GekfEndLit tO

abut the magnetic nenber 55. Wen drive current |58 as shown in Fig. 20A is
applied tonbh6e,Cakl i Phelanchdlich enF Ul heier! 69, as shown in Fig. 20B is

applied to the coil 59, inthe initial state (timet = 0), the 31

In Fig. 37, a support member 76A is secured on the upper or lower
case 2 or 3. Secured on the support member 76A are the hanger 60 and a
coil bobbin 77B (Fig. 30) formed with a coil 59. In addition, a coil
bobbin 77A (Fig. 30) formed with a coil 58 is secured inside the
resilient member 42. A magnetic pole BlA of a magnetic member 81 abuts
the resilient member 42 through inside of the coil bobbin 77A.

Therefore, when drive current is alternately applied to the coils
58 and 59, the magnetic membérs 81 and 82 are vibrated in the direction

- of arrow a apd the opposite direction, so that the magnetic pole B1A of
the magnetic menbers 81 deforms or expands the resilient member 42
outward. Thus, the dynamic transmission is transmitted to the user as
bodily sensation through the palm abutting the resilient member 42,
whereby ambience to the user can be enhanced.

While the second embodiment shown in Figs. 33 and 37 is arranged
to contain and position the response member 82 of the present invention
in the first control support 4 supported by the palm, it may be
contained and positioned, as shown in Fig. 5, in the second control
support 5 supported by the palm of the right hand.

In addition, while the second embodiment shown in Figs. 33 and 37
is arranged to contain and position the motor 24 of the response member

21 in the first control support 4 supported by the palm of the left hand,



drive current I[err] flows through the coil 58, but the drive current
I[err] does not flow through the coil 59. Thus, force F = 1l[err] x B acts
on the coil 58, whereby the vibrator 53 noves to the right (that is, the
direction toward the magnetic nmenber 56), and, as shown in Fig. 19B, the
end of the vibrator 53 fornmed with the coil 59 stops at a position where it
abuts the magnetic nenber 56. Then, at the tinme where t = T, the drive
current I[err] flows through the coil 5%, as shown in Fig. 20B, and the
drive current I[err] does not flow through the coil 58, as shown in Fig.
20A. Ther éffoPaY ke coRErifleddrid ReStBtanegn 3 sbpposin Eign & hindeithsth8 and
59, force -F acts on the coil 59. Conseguently, the vibrator 53 noves to
the |eft (St 3 serendlieatF?bFuUPPREiSd4t 2R Bagneti c nenber 55), and
returns to the initial state shown in Fig. 19A. Thus, the vibrator 53
reci procat es or FHSERIRrEs BePnERM MPRerfragRepIs thergsb is sthatlie SB.rsy and

al t er nat eI%/ ap}gl#{ r}% Rhe dri \ég 4Cg¥1crie5nt iIt[uti_irlmandssliiﬁrr to the coils 58

and ‘59 i n $97E"Si NP nSHRRer! ’ Y be po e Co mount motors or
the response members of the same size, or motors with different size
(that is, motors generating different magnitude of vibration). Thus,
when the motors with different size are mounted, they may be
simul taneously or selectively vibrated, éo that there is provided
another advantage that the performance of the ga'me can be further
enhanced.

While the second embodiment has been described for a case where
the vibrator is linearly vibrated, the present invention is not limited
to it, but may use a vibrating method where the vibrator reciproc;ates
along a predetermined curve.

In addition, while the second embodiment has been described for a
case where the vibrator .is hanged by the leaf spring 62, the present
invention is not limited to it, but may use various other hanger means’
such as a coil spring. In this case, Ehe .number of hanger means is not
limited to one, but the vibrator may be hanged at a plurality of
positions by u_sing a number of hanger means.

Furthermore, while the second embodiment has been desc;ribed for a
case where a current value at each timing of drive current applied to

each coil of the response mamber 51 (or, 70, 75, or 85) is transferred



Incidentally, when the cycles of the drive current I[err] and I[err] are
changed, the oscillating frequency can be varied for the vibrator 53,
while, when the current values of I[err] and I[err] are changed, the force
F (or, acceleration) acting on the vibrator 53 can be changed. In addition,
when the magnetic nenbers 55 and 56 is nade larger in their size, the flux
density B is increased, so that the force F acting on the vibrator 53 can
be increased. In this case, when the magmeeti c nenbers 32 55 and 56 are
used as the stator 54, unlike to_the case where they are nounted on the

vi brato, offt yhaegeoredi@eseentgiol| moduler 2% Sfdths gAME fradhénaedihas iradkefber s
55 and 56 are nade | arger, and nass of the vibrator remains unchanged, so

that suffitat@nt the Bresetn 1PKeHign: e etutnidsd R L§efRta@y be arranged in

such a manner that data representing shapes of drive current waveforms
are transferred fram the game machine 27 to the game machine control
mcodule 50, which in turn generates_ é.urrent waveforms according to the

waveform data.

(3) Third embodiment

Fig. 38 identifies components correspondir;g to those in Fig. 2
with the same reference mmerals,. and shows a third embodiment of the
game machine control module according .to the present invention, wherein
:;1 response menber 130 is substantially horizontalJ.y mounted on a
response member positioning section 133 formed in the first control
support 4 of the lower case 3, and an angular velocity sensor (gyroscope
sensor) 155 for the game machine control module 120 is provided
substantially at the center region of the lower case 3,

The respénse member 130 has, as shown in Fig. 39, a vibrator
member 140 that is rockably hanged by a plurality of coil springs 151A -~
151H in a substantially cubic casing 131 with six sides.

As shown in Fig. 40 that identifies camponents corresponding to
those in Fig.' 39 with the same reference numerals, the vibrator member
140 has X-axis vibrators 141A and 141B vibrating in the X-axis direction,

Y-axis vibrators 141C and 141D vibrating in the Y-axis direction, and Z-



Thus, when the vibrator 53 is vibrated by applying the drive current I[err]
and I[éerr] (hereinafter collectively called the drive current I) to the
coils 58 and 59, the vibration is transmtted to the first control support
4 through the response nenber positi-oning section 52 securing the stator 54
on the lower case 2 (Fig. 16) (Fig. '21). The vibration transnmtted to the
first control support 4 is transmtted not only to the first control

support 4, but also to the casing of the lower and upper cases 3 and 2, so
that the entire nodule is vibrated. MagnbBude of the vibration generated by
the vi brat aixi83vOswtles ardiiet fad i 14y FV A BradiRy ihhendlZ-¥ei € Wikestidn.apmle ed to
the coils 58 and 59 of the response nenber 51, whereby magni tude of the

vi bration cabra€orarniaes onatbearespoisddy atmdesntsk of Nidlenbaddor, mansdrace

in which the response nenber 51 can be nmounted may be the space in the
posi tions of4d,handiirtdegratbdsasandmhobat rol supports 4 and 5 supported by the
pal ms, or the space existing in front of the start/select section 6 defined
between the two abetXedxis vibrators 141A and 141B are formed with coils 143A and
| 143B by winding conductive v-vires in the same direction around cores,
respectively. Therefore, when drive current I is supplied to the coils
143A and 143B, magneﬁic fields Ha and Hb are generated in the direction
corresponding to that of the drive current I.
At the moment, the X-axis vibrator 141A rerceives attraction from
a magnet 132A on the casing 131 (Fig. 39) opposite to the end of the X-
axis vibrator 1413, and moves in a direction closing to the magnet 1322,
. On the other hand, the X-axis vibrator 141B receives repulsion fram a
magnet 132B on the casing 131 (Fig. -39) opposite to the end of the X-
axis vibrator 141B, and moves in a direction separ.:ating from the magnet
132B. Consequently, the vibrator member 140 integrated with the X-axis
vibrators 141A and 141B is moves as a whole in the éame direction as
these vibrators (positive direction of X-axis).
On the other hand, when drive circuit (-I) is supplied to the
coils 143A and 1438 of the X-axis vibrator 141A and 141B in the opposite
. direction to the drive current I, nlagnetic fields -Ha and -Hb are
gexierated in the direction corresponding to the drive current -I.

At the moment, the X-axis vibrator 141A receives repulsion from

the magnet 132A, and moves in a direction separating from the magnet



supports 7 and 8, as shown in Figs. 16 and 22. In the enbodinment, it is
contai ned and positioned in the first control support 4 supported by the

33 palmof the left hand. Thus, as the response nenber 51 is nmounted in the
first control support 4 of the |lower case 3, or the portion supported by
the pal mof the left hand, in playing a ganme by connecting the ganme machi ne
control nodule 50 and the game machine 27 to a nonitor 33 of a TV receiver

or the like, as shown in Fig. 23, the egire game nachine control nodule 50
can be vibrated for a predeterm ned period of tine by vibrating the
vi brator 532Bf CRetheoibes dangntdlie 126§ Vk%‘i?&ﬁ§e14cl§/59%$‘é’8Ff?‘gtr§F§m from
t he ganme machi ne 27 depending on the type of a gane, for exanple, when the
opponent ifFofefhe regne Qzﬁrﬁfﬂm‘éesgéﬁe‘? direghiqe: cjesiggoto jthegmagnet

132B. Consequently, thé_ vibrator member 140 integrated with the X-axis
vibrators 141A and 141B n';oves' as 'a whole in the direction same as the X-
axis vibrators 141A and 141B (negative direction of X-axis).

Thus, the vibrator member 140 as a whole oscillates between the
magnets 132A and 132B in the X-axis direction by changing the direction
of the drive current I supplied to the X-axis vibrators 141A and 141B in
a .short period of time. -

Similarly, on the Y-axis vibrators 141C and 141D, by supplying
drive current to coils 143C and 143D wound around the Y-axis vibrators
141C and 141D, respectively, while changing its direction, the Y-axis
vibrators 141C and 141D oscillate in the Y-axis direction between
magnets 1320 and 132D of the casing 131 (Fig. 39) opposite to the ends
of these vibratos. Consequently, the vibrator member 140 integrated
with the Y-axis vibrators 141C and 141D vibrates as a whole in the
direction same as the Y-axis vibrators 141C and 141D (direction of Y-
axis).

Furthermore, similarly, on the Z~axis vibrators 141E and 141F, by
supplying drive current to coils 143E and 143F woﬁnd around the Z-axis
vibrators 141E and 141F, respectively, while changing its direction, the
Z-axis vibrators 141E and 141F oscillate in the Z-axis direction between

magnets 132E and 132F of the casing 131 (Fig. 39) opposite to the ends



shooting game, or an. action target is an air plane and attacked on the
screen. Thus, the gane nmachine control nodule 50 itself vibrates through
operation of the control button by the user to feed back it as bodily
sensation to the user, so that anbience can be further inproved. Here, the
gane machi ne 27 contains, as shown in Fig. 23, a CO-ROMdrive that has a
function capabl e of reproducing a CD-ROM as a video recordi ng nedi um and
has a Iid menber 28 on the top thereof for accepting and closing the
CD-ROM It further conprises a closing swPtch 29 for opening and cl osing
the |id mefibreszgvibraiener Conpepienshy f dhesyidprpndrenber t ¥40c iptrgmated reset
switch 31 for initializing the OPeration of the gane machine 27, and a
connect i oitkcthieog-Bd s ypartorsf 146napd 1141 vikrases ok vhelecdnt Het

nodul es. Wen the connector 20 of the ganme machine control nodule 50 is
connect ed dseeHenc 5AMR @S| Epe Z-axis vibrators 141E and 141F (direction of z-

axis).

Incidentally, when the cycle of the drive current I is changed,
the oscillating fre_quency-can be varied for the wvibrator member 140,
while, when the current value of I is changed, the force F (or,
acceleration) acting on the vibrator member 140 can be changed.

Thus, when the vibrator member 140 is v:.brated by supplying the
drive current I to the coils 143A - 143F corresponding to the respective
axes, fhe vibration is transmitted to the first control support 4
through a response member positioning section 133 (Fig; 38) as shown in
Fig. 41.- The vibration t:;ansmitted to the first cdz_:trol support 4 is-
transmittted .to not only the first control support 4 but also the casings
of the upper and lower cases 2 and 3, so that the -entire module is |
vibrated. In this manner, it is possible to arbitrarily vary the states
of vibration generated by the vibrator member 140 such as direction,
ampl'itude and acceleration with the drive current I applied to the
respective coils 143A - 143F mounted on the vibrator member 140 of the
response member 130.

Incidentally, a space in which the response member. 130 may be
mounted are in the first or second control support 4 or 5 supported by

the palm, as shown in Fig. 42. In addition, it may be possible to



34 section 32, bidirectional comunication can be established with the ganme
machi ne 27. The enbodi nent is described for an arrangenent where one set of
t he gane machi ne control nodule 50 is connected. Wien two sets of the gane
machi ne control nodul es are connected, the operation and arrangenent of the
ot her control nodule are sane, the description of which is omtted. In
order to vibrate the entire gane nmachi ne control nodule 50 by vibrating the
vi brator 53 of the response nenber 51 as dggcri bed above, it is necessary
to provide a function allow ng bidirectiqnal comunicati on between the gane

machi ne coHHb’rzerrBdﬁ?%‘%Os‘ét?ﬁFaf‘ﬁbaldé’nﬁ F‘Fféteﬁ“ THE 87%h Fechitshgpntro

communi cation fu t|on can rovi de as Fi by connecti ng
t he connect‘“BiiUIﬁ) 8rb%‘iw(?|ef‘ ? f‘lﬁft@ﬁ’%‘ﬁﬁﬁo@g 5 ’éti)én@;‘/‘?mr’ch R
control nodul e ﬁ% hln? 27. An arranggnent q;talglng t he

bi di recti orF&F"‘é'b ‘f‘h Ve Gh +axge space, own in Fig. 43.

In this manner, as the response member 130 is mounted, for
exanmple, in the portion of the first control support 4 of the lower case
3 that is supported by the pa].rﬁ, in playing a game by connecting the
game machine control module 120 and the game machine 27 to a monitor 33
of a TV receiver or the like, the entire game machine control module 120
can be vibrated for a predetermined period of tJ.me by drivingly rotating

- the vibrator member 140 of the response member 130 in. response f:o a
specific signal from the game machine 27 dependir_ng on the type of a game,
for example, when the opponent is defeated in a grappling game, a target
is shot in a shooting game, or an action target is an air plane and
atﬁacked on the screen, as shown in Fig. 44.

Thus, the game machine control module 120 itself vibrates through
operation of ﬁ:e control button by the user to feed back it as bodily
sensation to the user, so that ambience can be further :meroved

Here, the game machine 27 contains, as shown in Fig. 44, a drive
for a CD-ROM as a video recording medium, and has a lid me_mber 28 on the
top thereof for accepting and closing the CD-ROM. It further comprises
a closing switch 29 for obening and closing the lid member 28, a power
switch 30 for supplying electric power, a reset switch 31 for

initializing the operation of the game machine 27, and a connection



on the game machi ne control nodule 50 conprises a serial I/Ointerface SIO
perform ng serial comrunication with the gane nachine 27, a parallel 1/0
interface PIO for inputting control data froma plurality of control
buttons, a one-chip m croconputer consisting of a CPU, a RAM and a ROM and
a nmotor driver 34 for vibrating the vibrator 53 of the response nenber 51.
The coils. 58 and 59 of the vibrator 53 is vibrated by supply voltage and
current froma coil driver 64. The gane B@ichine 27 is provided with a
serial I/Ointerface SIO 35 for perform ng serial conmunication with the
gane machissettIhi3Ror2prRigl ef Spnngpdmat hée Eeiacei dhe2opndroy dpasiupgs hi Heen
control nodule 50 is connected, the serial I/Ointerface SIO is -connected

to the sertihgl comnBatat 4% #EcU% G2pR MAFBipR menkERhiMPELED 12Pol s mssneets) to
th h th .
roug t%e connection section 32, bidirectional camunication can be

established with the game machine 27. While the embodiment is described
for an arrangement where one set of the game machine control module 120
is connected, when two sets of the game machine control modules are
connected, the operation and arrangement of the other control module are
same, the description of which is omitted.

In order to vibrate tﬁe entire game machit;e control module 120 by
driving the vibrator member of the response member 130 as described
above, it is nécessary to provicie a function allowing bidirectional
camnication between the game machine control modulé 120 and the game
mac__h:;.ne 27. As sh§m in Fig. 45, the bidirectional cammnication
furiction can be acccmplished by connecting the connector 20 for
bidirectional serial communication with the game machine dontrél module
120 to the game machine 27.

An arrangement attaining the bidirectional communication fun_ction
on the game machine co-ntrol module 120 comprises a serial I/0 interface
SIO performing serial communication with the game machine 27, a parallel
I/0 interface PIO for inputting control data from a pluraliqf éf control
buttons, a one-chip microcomputer consisting of a CPU, a RAM and a ROM
(hereinafter ~c:alled_a microcémputer), and a coil driver 164 for

vibrating the vibrator member 140 of the response member 130.



connector 20, whereby bidirectional conmmunication or bidirectional serial
comuni cati on can be established. Q- her detailed arrangenent of the gane
machine 27 is omtted. Signal and control lines for establishing the
bidirectional serial conmunication include a signal line TXD (Transmt X
for Data) for data transm ssion for sending data fromthe ganme nmachi ne 27
to the gane machine control nodule 50, a signal line RXD (Received X for
Data) for data transm ssion for sending data fromthe gane machi ne control
nmodul e 50 to the gane machine 27, a signal 28 ne SCK (Serial O ock) for
serial synchroni Zat iconls|1dck st 14RBra tthagk-aaia Fibeatshe 10espeat 148 dat a
transm ssion signal lines TXD and RXD, a control |line DIR (Data Term nal

Ready) for thetwilrashr mgrbad 14® ere upbirated bynamixsakiorlieéetivd ga®R machi ne
control nodule 50 as a termnal, and a control line DSR (Data Set Ready)
for flow ceutrett SOK frcem She raaihgdeivesr 484 ;atbeintoidé OBcaand n43ddid itql, v-a
cabl e consisting of the signal and control |ines
axis vibrators 141C and 141D of the vibrator member 140 are vibrated by
a Y-axis. direction drive current SDY; and the coils 143E and 143F of the
Z-axis vibrators 141E and 14113‘ of the vibrator member 140 are vibrated
by a Z-axis direction drive current SDZ.
The game machine 27 is provided with a serial I/O interface SIO
for performing serial communication with the game machine control module
120. When the connector 20 of game machine control module 120 is
connected, the serial I/O interface SIO is connected to the serial I/O
interface SIO on the game machine control module 120 through the
conn.ector 20, whereby bidirectional communication or bidirectional
serial communication can be established. Other detailed arrangement of
the game machine 27 is cmitted. |
Signal and control lines for establishing the bidirectional
serial communication include a signal line TXD (Transmit X' for Dataj
for data transmission for sending data from the game machine 27 to the
game machine control module 129, a signal line RXD (Received X' for
Data) for data transmission for sending data fram the game machine
control module 120 to the game machine 27, a signal line SCK (Serial
Clock) for serial synchronizatiqn clock for extra&:ting data from the

respective data transmission signal lines TXD and RXD, a control line



for pérforning the bidirectional comunication includes, as shown in Fig.
23, a power supply cable 35 directly |l ed out fromthe power supply of the
ganme nmachine 27 in addition to the signal and control lines. The 36
power supply cable 35 is connected to the coil driver 64 on the gane
machi ne control nodule 50 to supply the electric power for rotating the
notor. In procedure for the bidirectional serial conmunication with such
arrangenent, the gane machi ne 27 as shown Fig. 24, for exanple, first
confirmsel ection data on the control line DIR to cause the gane machi ne 27
to communi DER e(Dalte Taxmdnahdhiade) cort estabhbebiey 50d artertoptciapt ure contr ol
data (button information) of the control buttons of the first to fourth
control sectimmanmscdti@y off, theadrahd. mathéne donérghmednbe Hi20easontteohinal, and
a control line DSR (Data Set Ready) for fiow control for transferring a
large amount of data.

In addition, a cable consisting of the signal and control lines
for performing the bidirectional communication includes, as shown in Fig.
45, a power supply cable 35 directly led out from the poﬁer supply of
the game machine 27 in addition to the signal and control lines. The
power supply cable 35 is connected to the coil driver 164 on the game
machine control module 120 to supply the electric power for rotating the
vibrator member 140,

Here, as described in conjunction with Fig. 38, the game machine
control module 120 is provided with the angular velocity sensor 155 for
detecting rotation angular velocity around respective axes 6f rotation
(X-, ¥-, and Z-axes) of the game machine control module 120. The
angular velocity sensor 155 has an X-axis angular velocity sensor 155A
for detecting rotation angular velocity around the X-axis, a Y-axis
angular velocity sensor 155B for detecting rotation ahgular velocity
around the Y-axis, and a Z-axis angular velocity sensor 155C for
detecting rotation angular velocity around the Z-axis. Thus, it detects
rotation angular velocity components around the respective axes (X-, ?-—,
and Z-axes) according to change of angle of the game machine control

module 120.



nmodul e 50 waits for reception of a subsequent signal fromthe signal |ine
TXD. Then, the ganme nmachine 27 issues an identification code identifying

t he gane machine control nodule 50 to the data transm ssion signal |ine
TXD. Thus, the gane machi ne control nodule 50 receives the identification
code through the signal line TXD. As the identification code identifies the
gane machi ne control nodule 50, communication is started wth the gane
machi ne 27 since then. That is, the gane r’rgﬁhi ne 27 sends control data or
the Iike to the game machi ne control nodul €°50 through the data

transm ssi on si gigl 4§ sbo¥xXhenhrramemehie ofaaesyrastimre sensur abe raxdul e 50
sends control data fromcontrol by the control buttons or the like to the
gane nachi Pezppleainicgiibratogatre canstitubinm the ghalkis i ameuRD.vellBeityi S
manner, the bidirectional serial conmmunication is perfornmed between the
gane machi AASPF APRE ¢ heE-danEormeshbyiPass hiending nard wiqei Birerdhi tsriangiaimogat i on
i's :

shaped menber 156D made of Elim}ar, constant resiliency metal material,
with the center line aligned to the Z-axis direction. Piezoelectric
ceramic elements 156A, 156B, and 156C are adhered on the surface of
Elinvar member 156. A motion component around the Z-axis is determined
for the game machine control module 120 on which the gyroscope sensor
156 secured by detecting the Coriolis force of the Elinvar member 156D,
and converting its vibration into vibration torque equal to frequency of
a tuning fork, thereby the rotation angular velocity component around
the Z-axis being determined as variation of voltage. |

Incidentally, the X-axis 'arid Y-axis angular velocity 'sensors 1585
and 155B are alsc provided with gyroscope sensors with the same
configuration as that of the gyroscope sensor 156 shown in Fig. 46 to
align the X- and Y-axes, respectively.

Here, Fig. 47 shows the arrangement of the Z-axis angular
velocity sensor 155C including the gyroscope sensor 156, in which an
oscillator circuit 155E oscillé.tes the piezoelectric ceramic element
156A for excitation by sending an oscillation signal SlSéA thereto.
When there is- no rotation; oscillation of the excitation piezoelectric
ceramic element 156A reaches other two piezoelectric elements 156B and

156C at the same time. Then, these two piezoelectric elements 156B and



37 term nated when the gane machi ne 27 outputs selection discontinue data

t hrough the control line DITR As described, if the bidirectional serial
comuni.cation function is provided, the game nachi ne control nodul e 50 can
send control data mainly fromthe control buttons to the ganme nachi ne 27,
whi |l e the gane machine 27 can deliver to the gane machi ne control nodul e 50
dynam c transm'ssion data for vibrating the vibrator 53 of the response
menber 51. The dynam c transm ssion datasior vibrating the vibrator 53 is

ane .CD- ROW. |

reset b aded . opn the, gane nmachine_27, and feedback i
Dot or mod 1860 SRt d Lo L B F R ChT ettt LoE Ret patien SHeckin
fromthe %ane machi 27, cpe. a machi ne cant.r o) ngdule 0. itself
Gopondi o SaRralr SIbRE o, Biaed 51 87 The R BrafilpubRiy Phite dudtrrb e tret
defail i%fconjung}ion mﬁthgihe flowq:hg i Er%g$gs. 25 .and 26 designating
conmponent $ -¢0rT &SPoRdTHG to ThEsETo Elggs' 7 and 8 with the sanme

At the moment, the differential amplifier circuit 156F ocutputs a
differentially amplified output signal S156F at a signal level of
substantially zero, so that a direct current amplifier circuit 156I
outputs an angular velocity detection signal S155Z at a voltage valge of
substantially zero volt accordingly.

On the other hand/, when the game machine c':bntrol.module 120 is
moved, distortion is caused on the gyroscope sensor (Elinvar member
156D) of the Z-axis angular velo.city sensor 155C according to the
rotational component of the movement around the Z-axis. Then, the two
piezoelectric ceramic eléretxté 156B and 156C output§ oscillation
detection signals S156B and S156C with different values.

This causes the differential amplifier circuit 156F to output a
differentially amplified signal S156F at.a; signal level corresponding to
difference of amplification to a detector circuit 156H. The detector
circuit 156H detects components of the differentially amplified signal
S156F at positi'{re signal level, and sends it to the direct current
amplifier circuit 156I.

The direct current amplifier circuit 156I amplifies direct
current components in the detection output waveform sent from the

detector circuit 156H, and ocutputs an angular velocity detection signal



reference nunerals by referring to Figs. 16 and 24. The user |oads a
specific gane CD-ROM in the gane machine 27, sets start of the gane with
the start switch 11 of the game nachi ne control nodule 50 shown in Fig. 16,
and sets various functions through operation of the select switch 12,
whereby the gane is ready for play through operations of the first to
fourth control sections 7, 8, 9, and 10. Then, as the gane is started, the
m croconput er of the ganme nmachi ne control gypdul e 50 consisting of the CPU,
t he RAM and t he ROM 38 shown in Fig. 24 continuously nonitors through
the serial SitZeptarecdteratleyet L F2IPARERE o the grotatiem angularaviedoci ty
transm ssion data for hit is sent fromthe ganme machine 27 through the
serial |/ OFPmaenharoypd) thg,@-axis of the gyroscope sensor 156. The angular

velocity detection signal S155Z around the Z-axis thus obtainéd is sent
to an analog/digital converter circuit 157 of Fig. 45, and to the
microcaomputer after conversion to a digital signal.

Incidentally, the X- and Y-axis angular velocity sensors 155A and
155B has the similar arrangement to the Z-axis angular veloéity sensor |
155C described above in conjunction with Fig. 47, and output an angular
velocity detection signal S155A corresponding to’ the rotation angular
velocity compohent around the X-axis and an angular velocity detection
signal S155B corresponding to the rotation angular velocity camponent
around the Y-axis to the microcomputer through the analog/digital
.converter circuit 157, respectively.

The microcomputer of the game machine control module 120
determines the attitud:-e of the game machine control module 120 based on
the rotafion angular velocity camponents around the respective axes (X-,
Y-, and Z-axes) obtained from such angular velocity sensor 155. It can
always generate vibration same as the dynamic transmission data
specified by the game machine 27 while avoiding variation in vibration
du'é to the dead weight of the vibrator member 140 hanged by tﬁe casing
131 (Fig. 395 by correcting the X-axis direction drive cﬁrrent 'SDX, the
Y-axis direction drive current SDY, and the Z-axis direction drive

current SDZ.



dynamc transmi ssion data contains a control signal for voltage and current
for vibrating the vibrator 53 shown in Fig. 24, and duration for vibrating
the vibrator 53. Then, as the gane progresses, if there is the dynamc
transm ssion data in data sent fromthe gane nmachine 27, it drives the coil
driver 64, and supplies the voltage supplied fromthe gane machine 27 to
the coils 58 and 59 of the vibrator 53 for -a predeterm ne period of tine.
That is, after step STl detects the dynaiX transm ssion data in the data
signal received by the game nachine control nodule 50, the m croconputer
processes the dinhareeedysenéar sdieohidisestionadt eprisio copmnication pagfermedni c
transm ssion data is converted into an anal og signal in step ST22, which in
turn drivostyern &be|gane Fachise cpptgolomyduls 13 2pd| thanidrge dRashisT 2RI, thas,
the coil driver 64 supplies the drive current | to the.coils 58 and 59 of
t he vi br agaPe FRING| 4 36eSHMP VP Prigh- of S 5 FoF exarepe sEAFSt| epnddgmnt  on, i f
the data signal supplied to the game nmachine =
selection data on the control line DTR to cause the game machine 27 to
canmunicate the game machine control module 120, and to capture control
data (button information) of the control buttons of the first to fourth
control sections 7, 8, 9, and 10. Then, the game machine control module
- 120 waits for reception'gf a subsequent signal from the signal line TXD.
Then, the game machine 27 issues an identification code identifying the
game machine control module 120 to the data transmission signal line TXD.
Thus, the game machine control module 120 receives the identification
code through the signal line TXD.
As the identification code identifies the game machine control
module 120, communication is started with the game machine 27 since then.
That is, the game machine 27 sends control data or the like to the game
machine control module 120 through the data transmission signal line TXD,
whereas the game machine control module 120 sends control data from
control by the control buttons or the like to the game machine 27
through the data transmission signal line RXD. In this manner, the
bidirectional serial communication is performed between the game machine
27 and the game machine control module 120. This cammnication is
terminated when the game machine 27 outputs selection discontinue data

through the control line DTR.



control nodule 50 fromthe gane machine 27 is not the dynam c transm ssion
data, the m croconputer of the gane machi ne control nodule 50 proceeds from
step ST1 of Fig. 25 to step ST5, and waits for operation of the control
buttons. If affirmative acknow edgnent is 39 obtained here, it neans
that the control button of the ganme machine control nodule 50 is operated.
In this case, the m croconputer proceeds to step ST6, and captures control
data through the parallel I/Ointerface Pl04The control data |nput in the

m croconputer is fF QaesS8di P¥-tNGaT %fqg n%#rﬁ“ catq:l(s)%‘ﬁé;ung 2 of F| 25, and

converted into serial data in step S Hﬁcﬂ 24'

through the chgidsle Mibat 8368 middeMis oa)senbNARAL] ®huta! 18 S ?,m;’-m

machi ne control™ nodul e
the control buttons to the game machine 27, while the game machine 27

can deliver to the game machine control module 120 dynamic transmission
data for vibrating the vibrator_member 140 of the response member 130.

The dynamic transmission data for vibrating the vibrator member 140 is

preset by a game CD-ROM loaded on the game machine 27, and feedback is

performed by the dynamic transmission in a predetermined period of time
from the game machine 27 to the game machine coi';trol module 120 itself

depending on an action target of the game playe_r.

Thus, data transmitted and recei\-red between the game machine 27
and the game machine control module 120 is transmitted by byte after
packe_tizing into a packet consisting of 5-byte data, as shown in Fig. 48.

In Fig. 48, data transmitted from the game machine 27 to the game
machine control module 120 through the signal line TXD has the first and
second bytes containiné as protocol identifiers data 0 x 01 and 0 x 42
represented by hexadecimal numbers to be transmitted, the third byte
assigned with undetermined data, and the fourth and fifth k_:yl:es that are
dynamic transmission data TXDL and TXD2 to be transmitted as vibration
control data for the response member 130 (vibrator member 140) of the
game m;chine’ control module 120.

That is, as shown in Fig. 49, the fourth data is .assigned in the

most significant two bits with data "01" (binary) representing a control



waits for data fromthe gane machine 27 in step ST25. The gane machi ne 27
receives data fromthe ganme machine control nodule 50 in step ST26 shown in
Fig. 26, conpares data of the action target with the received serial data
in the followi ng step ST8, and determnes a hit state in step ST9. Here, if
"the data of the action data matches the serial data, that is, if a hit is
detected, the process proceeds fromstep ST 9 to step ST10 to display the
hit ‘action target on the screen of the mofiXor, to output the dynamic
transm ssion data in step ST 11, to convert it into serial data in step
ST12, and 8™t ForhEhe aipaptoraraieer .+ ARd dansubsashient Woae rlwltsnodut=aibs as
a specific, response signal through the serial I/Ointerface SIO (Fig. 24).
‘When t he d’y‘ﬁ&ﬁg?c"‘t CRRETRLs Spbh DymtLerreseniisgt the mybradoni dinscsiputasi thé t he
ganme nmachi ne control nodul e 50 as described in conjunction with steps ST1,
ST2, and TBECEG™S% 140 sypplies el ectric power to the coils 58 and 59

of the vibrator 53 . . . .
T?xe vibration direction control data Dy, is data representing any

one of the X-axis vibrators 141A, 141B, the Y-axis vibrators 141C, 141D,
and the Z-axis vibrators 141E, 141F provided in correspondence to each
direction of the vibrator member 140 described above in conjunction with
Fig. 39, or cambination of them, and can specify seven vibration
directions according to 3-bit data. Inc.idelntallj‘(, these seven vibration
directions are the X-axis direction, the Y-axis direction, the Z-axis
direction, the combination of the X-axis and Y-axis directions, the
cambination of the X-axis and Z-axis directions, the cambination of Y-
axis and-Z-axis direct.:ions., and the ;:ar\binatio_n of all axis directions.

In addition, the data shown in Fig. 49 is appended with vibration
data DX in the most significant three bits in the fourth byte, vibration
data DY in the most significant three bits in the fifth byte, an'd
‘vibration data DZ for the Z-axis in three bits following the vibration
data DY for the Y-axis direction in addition to the vibration direction
control data Dy, specifying the vibration direction. The vibration data
DX, DY, or DZ for each axis direction is used according to any one of
the vibration directions specified by the vibration direction control
data D, in the fourth bytes or a combination of them

Each of these vibration data DX, DY, and DZ represents a current



40 through the coil driver 64 (Fig. 24) to vibrate the vibrator 53. This
vi bration vibrates the entire gane nachine control nodule 50. On the other
hand, if negative acknow edgenent is obtained in step ST9 (Fig. 26), it
means that the data of the action target does not match the serial data
fromthe game machi ne control nodule 50, that is, that a hit is not
detected. In this case, the central procegging unit (CPU) of the gane
.machi ne 27 proceeds to step ST13 to display the action target on the screen
of the nnni&anlbased an Ihetﬁggki}i t he.control on, _and t hen

[

n but t on
proceeds to Step ST2PrEE f OF rag?%%fpfo?ﬁ‘ihhﬁx’gsaﬁ‘é% hedatEnt (B nodul e
50. Wiile it. is arranged.tihat the dvhan c transm ssion data generated a hit
BisreoREnlEcts h ot raliR BonlBiomdier Pa oy

descri bed above IS recerve SPECI ISPBY % e thane

machi ne conffgl, (1R8N f p2M L0 pE AT BN IS A lies! MndT LATIETEN

signal
drives the coil driver 164 (Fig. 45), whereby drive current with a

current value rep.resented by the vibration data DX, DY, or DZ is applied
to the coil of the vibrator 'corresponding to the axis specified by |
received data at the moment.

This is descri.bed in detail in conjunction with the flowcharts of
Figs. 50 and 51 identifying camponents correspon'ding to those of Figs.
25 and 26 with the same reference numerals by referring to Figs. 38 and
45.

The user loads a specific game CD-ROM in the game machine 27,
sets start of the game with the start switch 11 of the game machine
control module 120 shown in Fig. 38, and sets various functions through
operation of the seléct switch 12, whereby the game is ready for play
through operations of the first to fourth control sections 7, 8, 9, and
10.

Then, as the game is started, the microcomputer of the game
machine control module 120 consisting of the CPU, the RAM and the ROM
shown in Fig. 45 continuously monitors through the serial interface SIO
at _step ST21 shown in Fig. 50 that dynamic transmission data for lﬁt is
sent from the game machine 27 through the serial I/O interface SIO. The

dynamic transmission data contains a vibration direction and current

66



may be to send it fromthe gane machine 27 to the ganme nmachine contro
nodul e 50 via nono-directional conmunication. Here, Fig. 27A particularly
shows packet data PA for driving the coils 58 and 59 of the vibrator 53
anong the dynami c transm ssion data sent fromthe ganme machine 27 to the
gane nmachi ne control nodule 50. In this enbodi nent, one packet is
constituted by four current val ue data. Respective m croconputer of the
gane machi ne 27 and the gane machi ne contr®f nodul e 50 process data in
every 1/60 seconds (one frame). Accordingly, the packet data PA is also
sent from $H& JerethfadRPrRECE7meParh 449 sShewhakhiFag. ddnt riblen aork lthe Sgamien
every 1/60 seconds. 41 Therefore, the drive current value applied to the
coi | s 58 aRtPESessest i€ Phrefeats thes dvapmise tyansmigsinn data iumbata slentufraent

val ue data, jn
e g

th machine 27, it drives the coil driver 164, and supplies current

| supplied fram the game machine 27 to fhe coils 143A - 14-3F of the

vibrator member 140 as the X-axis direction drive current SDX, the Y-
axis direction drive current SDY, and the Z-axis direction drive current
SDZ for a predetermined period of time. |

That is, after step ST1 detects the dynamic transmission data
TXD1, TXDZ2 (Fig. 49) in the data signal received'by the game machine
control module 120, the microcomputer processes the dynamJ.c transmission
data in step ST2; Here, the microcamputer previously captures in step
ST31 angular velocity detection signa;s S155X, S155Y, and S155Z obtained
from the angular velocity sensors describéd above in conjunction with
Figs. 46 and 47, detem\i;les attitude of thé game machine control module
120 based on the angular velocity cietection signals $155X, S155Y, and
S155Z, and corrects the dynamic transmission data TXD1 and TXD2 based on
the attit.:ude information. |

The correction is arranged to correct the dr;'ive durrent applied
to the coils 143A - 143F of the vibrator member 140 in such a manner
that the drive current has a value to generate less magnetic force in
.the direction to which the vibrator member 140 is attracted by the

gravity, and a value to generate much magnetic force in the opposite

direction.



one frame interval by distributing the four current value data in one
packet to one franme interval in every 1/4 frame interval. In other words,
the dynami c transm ssion data transferred fromthe ganme nachine 27 to the
ganme nmachine control nmodule 50 in a franme interval is data processed by the
m croconput er of that ganme machi ne control nodul e 50, whereby the packet
data PAis read out. In the case of Fig. 27A, four current value data "2",
"3", "5", and "3" are read out as the pack6é3t data PA, converted into anal og
signals, and delivered to the coil driver 64 described in conjunction with
Fig. 23. The coiThegpfers. gasntlarhoia the ipeectrgdne aingnal mePusad\d® ah Fi g.
27B by anal og anplifying the values converted into analog signals with the
electric péWéra“gEﬁp*F‘? &S YRR ERk PAREL AR K7 HE thde) THEedyihre texmesher sidgnal
SD corresponds to the current value data "2", "3", "5", and "3" of the
packet dat S2PACreFatR ERREPH 2L Pareticl fer ciBier Psewiess nef 198me heetf by sthe
current value data "2" for the beginning 1/4 frame (tinme t11 - t12)

interval i fPYIRR e T2 TRt 2f Vhi 1R 13Voifinek VRiatiop Ty vigration on the
vibrator member 140 due to gravity.

Steps ST22A, ST22B, and ST22C convert, among the dynamic
transmission data thus corrected, data corrected on the basis of the
vibration data DX, DY, and DZ fepresenting vibration component in each
axis direction in the direction (X-axis directio-n, Y-axis direction, or
Z-axis direction, or combination of them) specified by the vibration
direction control data DCOM (Fig. 49) into analog signals, respectively.
Then, in the following steps ST23A, ST23B, and ST23C, the coil driver
164 (Fig. 45) -is driven by respective analog signals. Thus, the coil
drive 164 supplies the drive current I to the coils 141a - ]:41}:-‘ of the
vibrator member 140, whereby the vibrator member 140 vibrates in the
direction specified at the moment in steps ST24A, ST24B, and ST24C.'

On the other hand, if data supplied to the game machine control
module 120 from the game machine 27 does not contain the dynamic
transmission data TXD1 and TXD2, the microcomputer of the game machine
-control module 120 proceeds from step ST1 to step STS5 in Fig. 50, and
wé.its for opératiqﬁ of the control button. If affirmative
acknowledgment is obtained here, it means that the control button of the

game machine control module 120 is operated. Then, the microcomputer



current value corresponding to the second current value data "3" for the
1/4 frame followng the beginning 1/4 frame (tinme t12 - t13), a current

val ue corresponding to the third current value data "5" for the 1/4 frame
following it (time t13 - t14), and a current value corresponding to the
fourth current value data "3" for the last 1/4 frame (tine t14 - 42 t15)
provided formthe coil driver-64 to the coils 58 and 59. Even if the
transfer timng is every 1/60 seconds for69 he dynam c transm ssion data
transferred fromthe gane machine 27 to the ganme machi ne control nodul e 50,
it is posdHICEedd IL6Rt 35 tantrrtuzRste canbralr dprfa PGP“Q?Urtheman@éllgb U a
(four for the enmbodinent) in the packet for that dynam c transm ssion data,
wher eby t RV GERRCHECRY L BRPFASbRUTE 5@%“@%@& PTitle teheaptuge attiet y  of

current val ue data in one
att%tude of the game machine control module 120 with the angular

velocity detection signals SlSSX, S155Y, and S155Z from the angular
ve]_.ocity- sensor 155.

The angular velocity detection signals S155X, S155Y, and S155%Z
input into tf\e microcamputer are used as correction data based on the
attitude of the game machine <;:ontrol_ module 120 described above in
conjunction with steps ST22A - ST24A, ST22B — ST24B, and ST22C - sT24C.

In addition, the control data input into the microcamputer is
processed in step ST2 in Fig. 50, converted into serial data in step ST7,
and sent to the game machine 27 through the serial I/C interface SIO
(Fig. 45). Thereafter, the game machine control module 120 waits for
data from the game machine 27 in step ST25.

Data transmitted from the game machine control module 120 to the
game machine 27 assigns, as shown in Fig. 48, an identifier for the game
machine control module 120 in the upper four bits of the sécond byte,
and data of data length/2 in the lower four bits of the second byte. In
addition, it assigns an identifier (ACK) indicating that the data is
response data in the third byte, and data of the button operated on the
game machine control module 120 in the subsequent fouri-:h and fifth bytes.

When such data from the game machine control module 120 is.

transmitted to the game machine 27, the game machine 27 receives the



frame interval and obtain a drive current signal SD. Consequently, the
vibrator 53 is driven by the drive current signal SD that varies in a tine
i nterval shorter than the time interval (one frame interval) where the
dynam c transm ssion data is sent. In this manner, it is possible to set
the frequency of the vibrator 53 by arbitrarily varying the waveform of the
drive current signal SD wth a shorter tine interval and various current

val ue data, while acceleration can be set’Ofor the rotation of the notor 24

by th nt | ue, t.al | h ;

by {he LSl 43l Uh S JEOIL! KBS UK HE S e Sl Sl gl o
lied t ; "

AR R e el ?8%?1%592%%%?9%%% aga the

number of GUI EelioabUSJAkRe ASRIAGIEnNS RACKELe THCLELDIE, vari ous

drive current wave re set according to progress of the gahe, whereby

a high current yalue jies gl tergatelthedtlichdudia M@'h?eéérﬂlddggafor a

short period of tink, for. exanple, in a scene where a
that is, if a hit is detected, the process proceeds from step ST 9 to

step ST10 to display the hit action target on the screen of the monitor,
to output the dynamic transmission data in step ST 11, to convert it
into serial data in step ST12, and to send the serial data to the game
machine control module 120 as a specific responsé signal through the
serial I/O interface sIO (Fig. 45). When the dynamic transndssion data
is detected-by the microcamputer of the game machine control module 120
as described in conjuﬁction with steps STI1, .ST2, and ST3 in Fig. 50, it
suppiiés electric power to the coils 143A - 143F of the vibrator member
140 through the coil driver 164 (Fig. 45) to vibrate them. This
vibration vibrates the entire game machine control module 120.

On the other hand, if negative acknowledgement is cobtained in
step ST9 (Fig. 51), it means that the data of the action target dbes.not
match the serial data from the game machine control module 120, that is,
that a hit is not detected. In this case, the CPU proceeds to step ST13
to 'displz;ty the action target on the screen of the monitor based on the
operation of "the control button, and then proceeds to step ST27 to wait
for data frcm the game machine control module 120.

The CPU of the game machine 27 processes data in every 1/60



43 inpact is applied to the action target, so that large vibration such as
an i npact is generated on the gane nmachine control nodule 50. On the other
hand, in a scene where | ow and continuous vibration such as idling of a car
is generated on the action target, a low current value is alternately
applied to the coils 58 and 59 for a long period of tine, whereby vibration
as if idling of 'a car is generated on the gane nmachi ne control nodul e 50.
Thus, when the response nenber 51 having The vibrator 53 i's used, vibration

simlar to vibration generated on a virtual actlon tar IS generated on

t he game rrﬁ%‘l’ﬁ"ﬁié bone %GP"‘?I)D’d&Pg' RFRESHIA Y ngthe dpragice afb?mﬁﬁ@fgéﬁ’éa pl ayed
on the screen reby the user operatln%,the gane machi ne control nodul e
50 can expét? T’ﬂg\ GERP MY A& RRY T e game machine 27 to the game

machine control module 120 in every 1/60 seconds. Therefore, the drive
current supplied to the coils 143A - 143F of the game nnachir;e control
module 120 and its direction are vari_ed in every 1/60 seconds based on
the dynamic transmission data. |

Th'us, when the dynamic t;;‘apsmission data is transmitted from the
game machine 27 to the game machine control module 120, and the vibrater
merber 140 is vibrated to a predetermined direct’ion based on it, the
user operating the game maéhine control module 120 is fed back with
bodily sensation corresponding to the game being developed on the
monitor screen as vibration of the game machine control module 120, ‘so
that he or she can play the game with further enhanced ambience.

While the third embodiment of the present invention described
above is arranged, as shownl in Fig. 42, to contain and position the
responee member B2 of the present invention in the first control support
4 supported by the palm of the left hand, it may be contained and
positioned, as shown in Fig. 42, in the second control support 5
supported by the palm of the right hand

In addition , while the third embodiment of the present invention
described above are arranged to contain and position fhe response member
130 of the present invention in the first control support 4 supported by

the palm of the left hand, it may be contained and positioned, as shown



Whi | e the above-nentioned second enbodi ment has been described for a case
where the vibrator 53 reciprocates between the two nagnetic nenbers 55 and
56, the present invention is not limted to such arrangenent, but may be
arranged to cause one magnetic nmenber 71 to vibrate a vibrator 74 as shown
in Fig. 28 identifying correspondi ng conponents to those of Fig. 18 with
the sane reference nunerals. In this case, the vibrator 74 is constituted
by formng a coil 73 onIy on one end of cylindrical coil bobbin 72, and

| oosely fitti g u%e COI n%o gFIo se |tt|n Ie 71E that is forned
bet ween nmagh&tfc Yol &3 P gﬁﬂ 718 S HE° ﬁﬁﬁﬁﬁfu?f apd }-hi s case,
the region of t ﬁfll bobbhn a%loneghlch th c0|I 73 is arranged. in such a
nmanner 44 th aret e ’orF 29 REVESLERE 7 dthno

position the first and second control supports 4 and 5, it may be possible to

mount the response members of the same size, or the response menbers
with different size (that is, the response members generating different
magnitude of vibration). Thus, when the response members with different
size are mounted, they may be simultaneously or selectively vibrated, so
that there is provided another advantage that the performance of the
game can be further enhanced. ’

While the third embodiment has been described for a case where
the value of drive current applied to the coils 143A - 143F of the -
vibrator member 140 is specified by the dynamic transmission data TXD1
and TXD2 transmltted from the game machine 27 to the game machine
control module 120 in every 1/60 seconds, thereby changing the current
value and- its direction for tﬁe coils 143A - 143F in every 1/60 seconds
at the shortest as described above in conjunction with Fig. 49, the
present invention is not limited to it, but may divide the interval of
1/60 seconds into a plurality of intervals by increasing the number of
bytes of data, for example, shown in Fig. 49 to transmit the vibration
data DX, DY, and DZ of respective axes in multiple times, and specify
drive current values and directions for each divided interval.

With such arrangement, since it is possible to vary values and

directions of the drive current applied to the coils 143A - 143F of the



(that is, in the direction toward the nmagnetic nenber 71); and noves to the
| eft nost position (that is, in the direction apart fromthe nagnetic
menber” 71), the coil 73 exists at a position crossing the flux in the | oose
fitting hole 71E. As described, the response nenber 70 can be nade conpact
as a whol e by arranging the vi brator 74 to be vibrated with one magnetic
menber 71. In addition, while the second enbodi nent described above is
described for a case where the coil bobbif, 57 formed with the coils 58 and
59 (Figs. 17 and 18) is vibrated as the vibrator 53, the present invention
4s not |infbERten “F[“be‘bl}t" My PE EF I GREET YRS b XRgpEbernof pekratinmner
“that the coils 58 and 59 are used _as stators, and nmagnetic nenbers 81 and
82 are vi 2R adYyi BhOGr seVels 1§ NRaRSPhS $i99s Limigga Ryl 10evey gRat frnge

conponent s, correspondj n t hose of Fi 17 and 18 with the sane
ref erence MA8r38 “d’ﬂ'na%r g'h Qgs‘F’I'FeslPBs‘ffdﬁsmﬁﬁ‘ér“@é secur es

coil bObet-[]rSamsferred from the game machine 27 to the game machine control module

120, it is possible to apply varying drive current such as analog
signals to the coils 143A - 143F in a period of time shorter than the
interval of one frame.:

In addition, while the third embodiment has been described for a
case where the current value and its direction o}? the drive current
applied to the coils 143A - 143F of the vibrator member 140 at each
timing are transferred as the dynamiq transmission data TXD1 and TXD2 in
a packet from the game machine 27 to the game machine control module 120,
tbe present invention is not limited to it, but may transfer data
representing shapes of drive current waveforms from the game machine 27
to the ‘game machine. control module 120 to cause the game machihe control

"module 120 to generate current waveforms corresponding to the waveform
Furthermore, while the third embodiment has been described for a
case where the casing 131 hangs the vibrator member 140 with the coil
springs 151A - 151F, the present invention is not limited to it, but may
use leaf springs, or float the vibrator member 140 in the casing.
Furthermore, while the third embodiment has been described for

use of the vibrator member 140 having projections as the coil sections



77A and 77B on support menbers 76A and 76B that are se.-cured on the upper
and/or | ower cases 2 and/or 3 of the gane machi ne control nodule. The coil
bobbi ns 77A and 77B are forned with the coils 58 and 59 that are formed by
wi ndi ng conductive wires in opposite directions. As its sectional viewis
shown in Fig. 30, the magnetic nmenbers 81 and 82 have col um-shaped
magneti c pol es 81A and 82A projecting from 45 its center, and

ri ng- shaped magneti c poles 81B and 82B po3#ti oned at opposite |ocations on
the peripher gl L 0f it N8 PRAISHL CR0l €S G4 ARG 8PA ikt
predetermlﬂe%? ?ftgg va ?’eT%g magneti c rre(nbér g11s helg ﬁ'y tp%ogre flanFi tting
the coi | g’% 2; L 9381 Lrhi el N, el Rafokdid Rebiween: 4 R LG Pol es
81A and 8?%" %Fel% he magnetic nmenber 82 ?s hel d by Ioolsel yep?é%?%%gl e

coil 59 axis directions (X-, Y-, ‘and Z-axes) of a spherical member, and provide

coil sections for the X-axis, Y-axis, and Z-axis directions at the
positions of the casing corresponding to the magnets.

Furthermore, while the third embodiment has been described for a
case where the vibrator member 140 integrated with the ﬁbrators (X-axis
vibrators 141A, 141B, Y-axis vibrators 141C, 141D, and Z-~axis vibrator
141E, 14iF) vibrating in the directions of respe-ctivé axes (X-, Y-, and
Z-axes) is used, the present invention is not limited to it, but may
provide individual vibrators separately vibrating in each direction of
axes.

In this casé, for example, the response members 75 in a voice
coil airrangemeht de_scribed above in conjunction with Figs. 29 and 30 are
individually mounted to vibrate in each of X-axis, Y-axis, and Z-axis
directions, respectively, as shown in Fig. 52. With such arrangement,
when the vibration data DX, DY, and DZ in the réspective axis directions
described above in conjunction with Fig. 49 are provided as drive
current @ues for respective response merbers 75 for vibrating t_:hen, in
the game machine 160, vibrations are combined for a plurality of
response menbers 75, and vibration is generated in any directions as in
the integrated vibrato member 140 (Fig. 39) 'd.e'scribed above in

conjunction with Fig. 39.



into a loose fitting hole 82E formed between the magnetic pol es 82A and
82B. In addition, the magnetic nenbers 81 and 82 are secured together by
their rear surfaces, and held by a hanger 60 to be laterally novable. Thus,
simlar to the above-nentioned case in conjunction with Figs. 20A and 20B,
the integrated magnetic nenbers 81 and 82 can be vibrated by alternately
applying drive current to the coils 58 and 59, whereby the vibration of the
magneti c menbers 81 and 82 is transmtted;§0 the entire game machine
control nodul e through support nmenbers 76A and 76B. In addition, while the
second enbodi neft®had Bich cgelcrithdd RAFFiRle dsemqnider e atbitudeobbithe57
formed with the coils 58 and 69 (Figs. 17 and 18) is vibrated as the

vi br at or Wt%?@s@ﬁt@ﬁm%rﬁ%s"hgt the praidar galeci butsenagr BSS,

arranged to ugeég coil 88 aéﬁa”gtaépr and to vibrate a nmagnetic nenber 90
as a vi br &'0r *° A VEKHIFTRAEF PR O gegified (Pyrthe aawe maghispc?kenntimber

85 1 conSLLULEA RN 8,50l RORILM &Y 855U e, et YRS, SUPROT L Meber s, 80

the value of drive current sﬁpplied to each response member 75.

In addition, while the game machine control module 160 of Fig. 52

-has béen described for a case where the response members 75 in each of

which a vibrator linearly reciprocates to generate linear vibration are
arranged in respective axis directions .(X—axis, ;I—aJ:is, and Z-axis
directions), the present invention is not limited to it, but may provide
a response member 21 with the motor 24 described above in conjunction
with Fig. 3 in addition to three response members 75 arranged in the
respective axis directions, as shown iﬁ Fig. .53. -

In this case, _noting the -fact that the response memﬁer 75 in the
voice coil arrangement consumes much current, bﬁt; can generate strqng
vibratioxi, and that the response member 21 with the motor 24 consumes
less current, but generétes weak vibration, it is possible to generate
ﬁbmdon in various directions and with various magnitude with full
ambience in accordance with progress of the game by combining and
vibrating the reéponse members 75 in the voice coil arrangement provided
in the respective axis directions according to required directions of
vibration when it is intended to generate strong vibration for a

relatively short period of time, and .by vibrating the response menber 21



t he upper and | ower cases 2 and 3 of the gane machi ne control nodul e, 46
and a coil 88 that is forned by wi nding conductive wre around the coi
bobbi n 87. A di sk-shaped nmagnetic nenber 90 is |loosely fitted on the coi

88 with a predetermined interval, and held to be capable of rocking in the
direction of arrow a and in the opposite direction by a spring 89. Wen the
drive current is not applied to the coil 8& the magnetic menber 90 is held
substantially at the center of the coil 88 by the spring 89. In this state,

when t he d,}’iiﬂl,etﬁél%%_g£ d4 WReBR h.gql.nttgmﬁ&f tgoéé eg‘gté Q«egkpxl}lg)qg§f<% .flggda

direction, as shown in Fig. 32A, a magnetic fie s forme e coil 88,

wher eby for88tH@Gt 309 ddr€odBaNeins. MrITRAA O0n, CAKS LAG dds el QediRYE & the
right direction in Fig. 32A (direction toward
with higher current consumption can be driven only when it is required,
so that current consumption required for vibration can be saved for the
entire game machine control module 1‘,70..

In addition, while the game machine control module 160 of Fig. 52
has been described for a case where the response members 75 in each of
which a vibrator.linearly reciprocates to generate vibration are
arranged in respective axis directions (X-axis, Y-axis, and Z-axis
.directions) , the present invention is not limited to it, but, for
exampie, may replace one or two of the response members arranged in the
respective axis directions with the response member 21 with the motor 24
describec_i- above in conjum::tion with Fig. 2.

That is, the game machine control module 180 shown in Fig. 54
represents an arrangement in which the response member 21 with the motor
24 described above in conjunction with Fig. 3 is provided as a menber
for generating vibration in the two-dimensional directions in the X-Z
plane, and which has the response member 21 and a response member 75 in
the voice coil arrangement for generating vibration in the Y-axis
direction (one-dimensional direction).

- If the response members 75 and 21 are arranged in this manner, it
becomes possible to have the user operating the game machine control

module 180 experience strong impact (vibration) particularly in the



%he support nenber 86B). Consequently, the magnetic nenber 90 noves toward
t he support nenber 86B. On the other hand, when the direction of the
current applied to the coil 88 is reversed, force -F in a direction
opposite to the case of Fig. 32A acts on the nmagnetic nenber 90, as shown
in Fig. 32B. Consequently, the nmagnetic nenber 90 noves toward the support
menber 86A. Thus, the magnetic nenber 90 can be laterally vibrated by
changi ng over the direction of current apptied to the coil 88. Thus, the
vi bration of the magnetic nenber 90 is transmtted to the entire gane

nmachi ne c&ACkANITEaE e HEestigR vhE HBppErtPoRERtarbeBdR annd geBatiNglve t he

second enbodi nent of the present invention described 47
small vibration in the horizontal and vertical directions for a long

period of time.

While the game machine control module 160 of Fig. 52 has been
described for a case. where the response members 75 in the voice coil
arrangement are arranged in the respectivé axis directions (X-axis, Y-
axis, and Z-axis directions), the present invention is not limited to it,
but may arrange two response members 21A and 21B having motors 24,
respectively, in place of the response member 75- in the voice coil
arrangement, for example, as shown in Fié. 55, so that their directions
of vibrafion are in the X-Z plane and the Y-i plane (or, X-Y plane).

The game machine control module 190 can feed back various
vibrations to the user accordiné‘- to progress of the game by generating
vibratioﬁs in two planes. Incidentally, in vibration data transmitted
from the game machine 27 to the game machine con£r01 module 190 with two
response members 21A and 21B as shown in Fig. 56, the most significant
two bits of the fourth byte are assigned with data "01" (binary)
representing a control command for the driver, and the least significant
three bits of the fourth byte are assigned with analog control data MA 1
representing the value of drive current applied to the first response
member 21A. In addition, the most significant three bits of the fifth
byte are assigned with analog control data MA 2 representing the iralue

of drive current applied to the second response member 21B. Thus, when



above is arranged, as shown in Fig. 22, to contain and position the

response nenber 51 in the first control

the left hand, it may be contained and positioned, as shown in Fig. 22,

at |east two of spaces existing in the |locations of the first and second
control supports 4 and 5, and in front of the start/sel ect section 6,

or

support 4 supported by the pal m of
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in

all such spaces. In addition, when the notors are nounted in at |east two
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data MA 1 and MA 2 to the response members 21A and 21EB, respectively.

In addition, in Fig. 56, the le;st significant bit of the fifth
byte is assigned with digital control data CONT, indicating whether or
not drive current with a predetermined value is supplied to the first
response member 21A. It is determined wﬁether or not the drive current
is supplied to the first response member 21A by assigning "1 or "0" as
the control data CONT. ‘ |

Similar to the above, the second least significant bit of the
fifth byte is assigned with dlg:Ltal control data CONT, indicating -
whether or not drive current with a predetermined value is sﬁpplied to
the first response member .21B. It is determined whether or not the
drive cur;rent ié supplied to the first response member 21B by assigning
1" or "(;" as the control data CONT,,.

This is described in detail according to the flowchart of Fig. 57.
When the microcétﬁputer of the game machine control module 190 (Fig. 55)
receives data, for example, shown in Fig. 56 from the game machine 27,
it proceeds from step ST2 of Fig. 57 to a process step based on the
received data, completes reading of data in step ST41, and then detects

the most significant two bits of the fourth byte in the following step



case where the gane machi ne control nodule 50 is constituted by the upper
and | ower cases 2 and 3 nmade of hard resin, the present invention is not
limted to it, but may be arranged in such a manner that parts of the upper
and |l ower cases 2 and 3 are formed by resilient nmenbers, which are in turn
vi brated by the response nenber 51, 70, 75, or 85. That is, Fig. 33

I dentifies conponents corresponding to those of Fig. 11 with the sane

ref erence nuneral s, and shows an arrangenent where 48 resilient nenbers
37A and 37B nounted on parts of the upper afl |ower cases 2 and 3 are

vi brat ed byTA2y sdiesRke Cﬁaé’ﬁﬁ@f“im. whetheleor inost thepdataliss gpporcl dasufpors ed
by the palmof the |eft hand, parts of the portion where the pal mabuts are
cut away, tOREermRghipgqtonkERbdrsiuie aridhda3Z@BreEPng nounted to cl ose the

cut-away parts, and deforned or expanded -
_ If negative acknowledgment is obtained here, it means that the

received data is not .control data for a game machine control module with
a vibrator, or that it is not control data for the game machine control

module 190 attached to the game machine 27 at the moment. In this case,
the microconputér of the game machine control module 190 returns to step
ST4l describes above, and waits for receiving of new data.

On the other hand, if affirmative acknowlédgement is obtained in
step ST42, it means that the received data is control data for the game
machine control module 190.with a \}ibrator. In this case, the
microcomputer of the game machine control module 190 determines in thel
following step ST43 whether or not there exists the analog control data
MA 1 for the first response member 21A in the fourth byte of the
received data. | |

if affinnafive acknowledgment is cbtained here, it represents
that the analog control data MA 1 exists in the least significant three
bits of the fourth byte of the received data. In this case, the
microcomputer of the game machine control xﬁodule 190 proceeds to step
ST44 where it applies drive current with the value specified by the
analog control data MA 1 to the motor 24 of the first response member

21A.

On the other hand, if negative acknowledgment is obtained in step



by relatively or partially pushing out them whereby dynam c transm ssion
Is applied to the palm or so-called bodily sensation of response is fed
back. Here, the resilient nmenbers 37A and 37B nmay be nade of, for exanple,
rubber nenbers, resin nenbers, or fabric nenbers. The response nenber 75 is
arranged in such a manner that parts of the portions of the first control
supports 4 on the upper and | ower cases 2 and 3 where the pal mabuts are
cut away, the resilient nmenbers 37A and IB bei ng mounted to cl ose the
cut-away parts. Then, the response nenber 75 is held therein by a hanger
60, as sh&RM34i dtrrerressatyidagsthesgnplng cpptredndafed Mhchidopsnente sxastyiilr at or
(magnetic nmenbers 81 and 82). In this case, a coil 58 of the response
menber 75the leastretpmdAieant BEpe ehe dfefBerfourhh dvtenef |thRerecsdyed Jata
together with its coil_ bobbin 77A (Fig. 30). A coil 59 is _secured on the
resilient FBRRRTBYR Sher P iagpern gl 282 Wydt Retran"PR) i ¢ 0 déiis erishin 778
(Fig. 30) 'thcl-:-nmicroconputer of the game machine control module 190 proceeds to

step ST45 where it reads the digital control data CONT,, assigned in the

least significant bit of the fifth byte of the received data (Fig. 56)

for the first response member 214, -and controls the motor 24 of the

first response me_mber 21A to be turned. on or off based on the digital

control data CONT.

Thereafter, the microcamputer of the game machine control module
190 proceeds to step ST 46 where it determines whether there exists the
analog control data MA 2 for the second response member 21B in the fifth
byte of the received data. |

If affirmative acknowledgement is obtained here, it represents
that the analog control data MA 2 exists in the most significant three
bits of the fifth byte of the received data. In this case, the
microcomputer of the game machine control module 190 proceeds to step
ST47 where it applies drive current with the value specified by the
analog control data MA 2 to the motor 24 of the second response member
21B. |

On the .other hand, if negg.tive acknowledgment is obtained in step
ST46, it represents that the analog control data MA 2 does not exist in

the least significant three bits of the fifth byte of the received data



addi tion, a colum-shaped magnetic pole 81A (Fig. 35) of the magnetic
nenber 81 abuts the resilient nenber 37B of the | ower case 3 through 49
i nside of the colum-shaped coil bobbin 77A (Fig. 30) fornmed with the coil.
58. A col um-shaped magnetic pole 82A (Figs. 34 and 35) of the magnetic
pole 82 abuts the resilient nmenber 37A of the upper case 2 through inside
of the col um-shaped coil bobbin 77B (Fig. 30) fornmed with the coil 59.
Therefore, in this state, when drive curregnt is alternately applied to the
coils 58 and 59, the vibrator (rmagnetic nmenbers 81 and 82) vertically
vi br at es, (Sortdwainplépe thesahdleat comrtedr datd/ BAaDnhedRd 2019 .expatEEs aBd,
contracted by the respective magnetic poles 81A and 82A. Consequently, the
resilient thenefrecdnffutardos Aeayanoumanhitd yofefsl fbdule 190 proceeds to
step ST48 where it reads the digital control data CONT, assigned in the
second bit from the least significant bit of the fifth byte of the
received data (Fig. 56) for the second response member 21B, and contréls
the motor 24 of the second response member 21B to be turned on or off
based on the digital control data CONT,,.
Thus, the microcomputer of the game machine 190 can perform
analog control or digital control on the response members 21A and 21B
based on the analog control data MA 1 and MA 2, or the digital control
data CONT,, and CONT,, contained in the received data by repeating the
process shown in Fig. 57 every time it receives data from the game
machine 27.
In this process, if the analog control data MA 1 and MA 2 exist
in the received data, it is possible to apply drive current finely
specified in accordance with the analog control data MA 1 and MA 2 to
the respective motors 24 of the first and second response members 21A
and 21B by preferentially using the analog control data MA 1 and MA 2.
While the microcomputer processing showh in Fig. 57 has been
described for a case where, if there does not exist the analog control
data MA 2 for the second response member 21B, the digital control data
CONT;, is detected for the second response member 21B, the present

invention is not limited to it, but may be arranged, for example, as



or expanded above and bel ow the portions of the first control support 4
where the pal mabuts, whereby anbience to the user can be enhanced by the
feel and feedback function to the dynam c transm ssion on the palm Wile
the second enbodi nent has been described for a case where the gane nachi ne
control nodule 50 is constituted by the upper and | ower cases 2 and 3 nmade
of hard resin, the present inventionis not limted to it, but may be
arranged in such a manner that ,parts of t first control support 4 that

t he user supports with his or her palmof the left hand are forned by
resilient nehayey 3n Kig.ch8 aidenthfyingncernionentsl chyrespendioup dnsthasenixe Figl,
70, 75, or 85. That is, Figs. 36 and 37 identify conponents correspondi ng
to those of SFivjdh the sage TRigrerce REMSRES - riaf shelnce manmexr &hst, afidtlshiow an

arrangenent where a resilient menber 42Tprovided at a part of the
result of determination in step ST46 indicates that the analog control

data MA 2 for the second response member 21B does not exist in the
received data, the microcamputer returns to step ST41, and waits for
receiving of new data, instead of detecting the digital control data
CONT,, for the second response member 21B. |

With such arrangement, in a system where the digitél control data
CONT,, is not assigned for the second response member 21B, it can be
determined whetherl or not the second response member 21B is analog |
controlled.

In addition, while the data shown in Fig. 56 has been described
for a case where analog control data MA 1 an-d MA 2 (three bits) are
assigned to the first and second responsé members 21A and 2115,
respectively, the presenﬁ invention is not limited to it, but may
utilize same other empty regions to assign a plurality of analog control
data to the first and seéond response members 21A and 21B, respectively.

With such arrangement, even if the. data is delivered at a timing -
of every one frame (1/60 seconds), it becames possible to vary the value
of drive current applied to the response member in every int;arval that
is one frame interval divided by the number of analog control data for
one response member. This enai:les it to control the response member

with variation of current value closer to an analog signal.



50 control support 4 is vibrated by a response nenber 75. The response
menber 75 is held therein by a hanger 60. In Fig. 37, a support nenber 76A
is secured on the upper or lower case 2 or 3. Secured on the support nenber
76A are the hanger 60 and a coil bobbin 77B (Fig. 30) formed with a coi

59. In addition, a coil bobbin 77A (Fig. 30) fornmed with a coil 58 is
secured inside the resilient nenber 42. A nmgnetic pole 81A of a magnetic
menber 81 abuts the resilient nmenber 42 tyhyough inside of the coil bobbin
77A. Therefore, when drive current is alternately applied to the coils 58
and 59, the nagrittile thenitbisd Sibeditne®? bas bepirdstsedibed Ede adicase twhene of
arrow a and the opposite direction, so that the magnetic pole 81A of the
magnet i ¢ nmthdedsrgtomputer mn ¢he eggrentiachine ¢adirbl awdube it2Qr (BiZy.oG8War d.
Thus, the dynam c transmssion-is transmtted to the user as bodily

sensati on dftsmiRes AEHErde Mfuthe gMe HEAGhEREe |goBfFokErdele 420 hasedetsy the

anbi ence to the user can be enhanced.
angular velocity detection signals S155A, S155B, and S155C obtained from

the angular velocity sensor 155 mounted on the game machine control
module 120, and corrects vibratj.on of the vibrator member 140 based on
the attitude, the present inventic;n is not limited to it, but may once
transmit the angular velocity detection signals S155A, S155B, and S155C
from the angular velocity sensor 155 to the game. machine 27, and
determine the attitude of the game machine control module 120 with the
microcomputer (@) on the game machine 27, thereby previously
correcting the vibration data DX, DY, and DZ in the control data (Fig.
56) to be transmitted to the game machine control module 120 before they
are transrm.tted from the game machine 27.

In addition, while the third aembodiment has béen described for a
case where the .value of drive current applied to the coils 143A -~ 143F
of the vibrator member 140 is corrected on the basis of the angular
velocity detection signals S155A, S155B, and S155C cbtained from the
angular velocity sensor 155 mounted on the game machine control module
120, the present invention is not limited to it, but may determine the
attitude of the game machine control module 120 based on the angular
velocity detection signals S155A, S155B, and S155C obtained from the

angular velocity sensor 155 mounted on the game machine control module



Wil e the second enbodi nrent shown in Figs. 33 and 37 is arranged to contain
and position the response nenber 82 of the present invention in the first
control support 4 supported by the palm it may be contai ned and
positioned, as shown in Fig. 5, in the second control support 5 supported
by the palmof the right hand. In addition, while the second enbodi nent
shown in Figs.” 33 and 37 is arranged to contain and position the notor 24
of the response nenber 21 in the first &bntrol support 4 supported by the
pal mof the |eft hand, . 51 it _may be_contained and positioned, as, shown
in Fig. 820;n3pet kransaiti the VartPtderopt atbhtuds teuisoppre Faghips 27 in

Furt hernore, wheén the notors are pqgsjtioned in both the-first and second

control ®4pporats inpyhfrsm the a0t Bes™i e to nount notors or

With such arrangement, the user can, for example, to input a
cammand foz; moving an action target on the monitor screen to any desired
direction only by varying the attitude of the game machine control
module 120 without operating the control button on the game machine

control module 120.

(4) Other embodiments

(4-1) While the first, second and fourth embodiments have been described
for a case where electric power is supplied from the game machine 27 for
driviné the response member 21 (51, 70, 75, 85, 130), the present
invention is nét limited to it, but may provide a power supply for
driving the response member 21 (51, 70, 75, 85, 130) on the game machine
control module 1 (50, 120, 160, 170, 180, 190), as shown in Fig. 59.

In this case, as shown in Fig. 59, it is sufficient to mount the
power supply. 95 at a position not interfering the operation of the game
machine cot:ttrol module 1 (50, 120, 160, 170, 180, 190), for example, at
a position close to the connector 20 for‘ connection with the game
machine 27, and to install a removable battery, for example, a dry cell
96 therein. With such arrangement., there is no need to supply electric
power from the game machine 27, so that the game machine 27 can have a

construction similar to the prior art, and it is only sufficient to



t he response nenbers of the same size, or notors with different size (that
I's, notors generating different magni tude of vibration). Thus, when the
notors with different size are nounted, they may be simultaneously or
selectively vibrated, so that there is provided anot her advantage that the
performance of the gane can be further enhanced. Wile the second

enbodi nent has been described for a case where the vibrator is linearly

vi brated, the present invention is not |i%Pted to it, but may use a

vi brating nethod where the vibrator réciprocates along a predeterm ned
curve. | n zapdpeedie wAPle t he second enbodi ment has been described for a
case where the vibrator is hanged bgl the | eaf spring 62, the present

i nvention i$-Rbt¥hile| thel fisstt separd PR¢ Hyigd, grpastigerfish 8avey hiegardersaibed uch
as a coil spring. In this case, the nunber of hanger nmeans is not limted
to one, bufeR ReSIDIRLER FTRYSHE RANRRRYLded £ thavsey Bt vibsitingntheganei ng

a nunber of hanger neans.
machiné control meodule 1 (50, 120, 160, 170, 180, 190), the present

invention is not limited to it, but may generate particularly very low
sound by mounting a sound generator 101 in a space in the front portion
of the constricted start/select section 6 of a game méchine contr_':ol
module 100, in a space in the first control support 4 supported by the

- palm of the left hand, or in a space in the seco;xd control support 5
supported by the palm of the right hand, as shown in Fig. 60.

With such arrangement, feedback from ﬂ1e game machine 27 can be
perceived as sound at hand, and can generate vibration as well if it is
arranged to generate very low sound, so that ambience can be enhanced
with sound and vibration.

(4-3) While the first, second, and third embodiments have been
described for a case where the game machine control module 1 (50, 120,
160, 170, 180, 190) is vibrated to provide the user with ambience, the
present invention is not limited to it, but may provide a light g:dtting
member, for exanple,l an LED 106 as the response member on the upper
front portion of the constricted start/select section 6 of a game
machine contrel module 105, for example, as shown in Fig. 61. In this
case, while Fig. 61 shows only one LED provided,' the number of LED is

not limited to one, but may be several LEDs arranged in an array.



Furthernore, while the second enbodi mrent has been described for a case
where a current value at each timng of drive current applied to each coi
of the response nenber 51 (or, 70, 75, or 85) is transferred 52 to the
gane nmachi ne control nodule 50 of the game nachi ne 27 as packet data, the
present invention is not limted to it, but may be arranged in such a
manner that data representing shapes of drive current waveforns are
transferred fromthe game machi ne 27 to thgggame nmachi ne control nodul e 50,
which in turn generates current waveforns according to the waveform dat a.
(3) Third 2issarkeN. Ehe. LERgmaydet fiaghedzonponent s corresponding to those

in Fig. 2 with the sane _reference nunerals, and shows a third enbodi nent of
t he When the light emitting member (106) is provided as the response

member as above, ambience of hit can be obtained also on the game

J

machine control module 105 as light is emitted at hand when an action
target is hit. |

(4-4) The present invention is not limited to the embodiments described
above. It is a matter of céurse that the présent invention is
essentially applied to all configurations where the control module used
by the user with his or her hands is incorporatéd with a member causing
some response when an action target is hit. In addition, it is also a
matter of course that the dynamic transmission of the above-mentioned
embodiments is provided by appropriately combining sound and/or light.
Furthermore, while the above-mentioned embodiments have been described
for a case where the game machine control module causes some response
according to a game developed on the screen of the monitoxr, the present
invention is not limited to such arrangement, but may be applied to a
game machine where the user experiences pseudo experience, for éxample,
only w:.th sound. : -

As described above, the present invention provides a response

member on the control module itself that feeds back variation of an
action target of a game to the user in synchronization with such
variation in addition to visual and/or experiences of the variation of

the action target, so that the control module itself generates, for



ganme machi ne control nodul e according to the present invention, wherein a
response nenber 130 is substantially horizontally nmounted on a response
menber positioning section 133 formed in the first control support 4 of the
| ower case 3, and an angul ar velocity sensor (gyroscope sensor) 155 for the
ganme machi ne control nodule 120 is provided substantially at the center
region of the |ower case 3. The response negper 130 has, as shown in Fig.
39, a vibrator nenber 140 that is rockably hanged by a plurality of coil
springs 151Axangbd Hviibratioubss anbiridd podilhf Gehastitg 33 hit t thesbky SIHICSse S
shown in Fig. 40 that identifies conponents corresponding to those in Fig.
39 with the engoes ridkeegame eribbmeral spbildneevi brat or nenber 140 has X-axis
vibrators 141A and 141B vibrating in the X-axis direction, Y-axis vibrators
141C and 141D v¥Wbils ithgre rhashieeers drscritheriein! iconnedtidn Arith the preferred

embodiments of the invention, it will be cbvious to those skilled in the
art.that various changes and modifications may be aimed, therefore, to
cover in. the appended claims all such changes and modifications as fall

- within the true spirit and scope of the invention.



53 axis vibrators 141E and 141F vibrating in the Z-axis direction. The
vibrators 141A - 141F are secured at the center of the vibrator nenber 140,
and integrated as a whole. The X-axis vibrators 141A and 141B are forned

around cores, respectively. Therefore, when drive current |s sup I d to
the coils 143A and 143B, magnetic fields Ha and Hb a

direction corresponding to that of the dggve current I. the
X-axis vibrator 141A receives attraction froma nagnet aS|ng

131 (Fi g. w3 repmegmMte 12 the end of the X- axis V|brator 141A and noves
in a direction closing to the nagnet 132A. On the other hand, the X-axis

vi brator 141B receives repul sion froma magnet 132B on the casing 131 (Fig.
39) opposite to the end of the X- axis vibrator 141B, and noves in a

di rect i onlseparagang racbimé entragh atodi B Bavion se gllerdliyy ¢f epardtiainor

menber 140 integrated with the X-axis

buttons, .which is connected to a game machine body through cable,
camprising:

a control member for transmitting the operation data oiatained by
a plurality of said operation buttons to said game machine body through
said cable, and for receiving the data conta1n1ng a predetermined
dynamic transmission data from sa:.d game nachlne body through said
cable; and

a re#ponse member which is positioned at a predetermined place on

said game machine control module and which is operated by said control

member based on said predetermined dynamic transmission data.

2. The game machine control module according to claim 1, wherein

said response member is a vibration member.

3. The game machine control module according to claim 2, wherein:
said game machine control module is composed of a housing and a
pair of handles diverging from each other in a direction from said
housing toward a user;
said diverging handles are connected and supported by said user’s

hand palms; and

1
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vi brators 141A and-141Bis—+oves—as—a whole in the same direction as these
vibrators (positive direction of X-axis). On the other hand, when drive
circuit (-1) is s & e ; | s 143A and 143B of the X-axis vibrator
141A and 141B in t ﬂﬁn ection to the drive current |, magnetic
fields -Ha and -Hb in the direction corresponding to the
drive current -1. At the nonent, the X-axis vibrator 141A receives
repul-sion fromthe magnet 132A, and noves 4£ a direction separating from

t he magnet 54 132A. On the ot her hand, e X-axis vibrator 141B receives
attraction fromsekd vikgation gerberig anrpnged mta at rleest ownel pasyof othehe
magnet 132B. Consequently, the vibrator nmenber 140 integrated wth the

X-axi s vi bipatdpk Posisiem®lla mpifpoEsaid bandles con reapky gentent Posltiomeofis

t he X- .
the housing.

4. The game machine control module according to claim 3, wherein

said vibration members arel arranged at, at least, two places of
the spatial position of a pair of said handles or nearly center position
of tl_1e housing, and each of said vibration members arranged at two

places is a vibration member having différent size each other.

5. The game machine control module according to claim 2, wherein
said vibration member comprising:
- a motor;

a rotating shaft of which one side is connected to said motor;

and

a member eccentrically mounted to the other side of said rotating
shaft.
6. The game machine control module according to claim 2, wherein:

said dynamic transmission data has a plurality of packet data and
each packet data has data showing a plurality of values of the driving
electric current; and

said control member generates a driving electric current waveform

THIS SHEET HAS BEEN
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axi s vibrators 141A and 141B (negative direction of X-axis). Thus, the

vi brat or nenber

140 as a whol e oscill ates between the magnets 132A and 132B

~in the X-axis direction by changing the di rectlﬁ{;sﬁgelhgsq;egﬁk ScUr rent |

supplied to the X-axis vibrators 141A and 141B i d of tine.
Simlarly, on the Y-axis vibrators 141C and 141 HI!IIH m;m’qmu[)drl ve
current to coil's 143C and 143D wound around the s 141C and

141D, respectively, while changing its diggction, the Y-axis vibrators 141C
and 141D oscillate in the Y-axis direction between nmagnets 132C and 132D of

the casi ngo I3 s(pplhied3®p spigovilmtiontirmrbendrcof thdigta vsHowahgssaid _
Consequently, the vibrator nenber 140 integrated with the Y-axis vibrators
141C and vdliwesyofr thesiraving whetriencetrengi.r ecti on sane as the Y-axis

vi brators 141C and 141D (direction of Y- axis). Furthernore, simlarly,
the Z-axis vibrators 141E and 141F, by supplying drive current to coils

143E and 143F wound around the Z-axis

The game machine control module according to claim 2, wherein
the power supply for driving said vibration member is supplied

from said game machine body itself.

8. The game machine control module according to claim 2, wherein
said game machine control module has a power supply member for

driving said vibration menber.

‘9. The game machine control module according to claim 8, wherein

said power supply member is a changeable battery.

10. The game machine control module according to claim 3, wherein

said control menber controls the magnitude of the vibration of

said vibration merber based on said dynamic transmission data.-

11. The game machine control module according to claim 1, wherein

said response marber is a sound generating- member .

12. The game machine control module according to claim 1, wherein

said response member is a light emitting member.
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vi brators 141E and 141F, respectively, while changing its direction, the
Z-axis vibrators 141E and 141F oscillate in the Z-axis direction between
magnets 132E and 132F of the casing 131 (Fig. 39) opposite to the ends

55 of these vibratos. Consequently, the vibrator menber 3I9sieiiRgBehRebidtd h

the Z-axis vibrators 141E and 141F vibrates as a whole in
sane as the Z-axis vibrators 141E and 141F (direction of . [

I ncidentally, when the cycle of the drive current | is ch
oscillating frequency can be varied for th8lvibrator nenber 140, while,
when the current value of I is changed, the force F (or, acceleration)

acting on the vibrator. nember 140 can be changed. Thus, when the vibrator
member 140 1% vi BPatEPDLTRPS §FoHFOt Heedule according to claim 3, wherein

said vibration member is arranged at, at least, two places of the
spatial position of a pair of said handles or nearly center position of
the housing, and said dynamic transmission data contains control data

for controlling the vibrating action of each of said vibration members.

14. The game machine control module according to claim 2, wherein
said vibrating member comprising: '
a coil; and
a magnetic material corresponding to said coil; wherein said coil
or said magnetic material vibrates by the magnetic flux generated on

said coil.

15. The game machine control module according to claim 14, whez:ein:
said game machine control module is composed of a housing and a
pair of handles diverging from each other in a direction from said
housing toward a user; |
said diverging hand;es are connected and supported by said user’s
palms; and.

said vibration member is positioned at, at least, one place of

spatial position of a pair of said handles or mostly center of the

housing.

AR T
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drive current | to the coils 143A - 143F corresponding to the respective
axes, the vibration is transmtted to the first control support 4 through a
response menber positioning section 133 (Fig. 38) as shown in Fig. 41. The

vi bration trans he,f rst control support 4 is transmtted to not
rr’l' ﬁm een R:{ill

only the first co ut also the casings of the upper and
| oner cases 2 and Em ummmll
it is possible to

‘entire nodule is vibrated. In this manner,

ry the states of vibration generated by t he
vi brator menber 140 such as direction, anpgJtude and acceleration with the
drive current | applied to the respective coils 143A - 143F nounted on the
vi brator nmenber 140 of the response nmenber 130. Incidentally, a space in
whi ch t he ¥esporfte gamebeaciide gontipd mednlecdcarreling tdeliin 95, Ovh&rgand
control support 4 or 5 supported by the palm as shown in Fig. 42. In
addition, it rray?abé \piéggp:m@ mepbers are arranged at, at least, two places of

the spatial position of a pair of said handles or nearly center position
of the housing, and each of said vibration members arranged at two

places is a vibration member having different size each other.

17. The game machine control module according to claim 14, wherein:
said dynamic transmission data has a plurality of packet'data and
each packet data has data showing a plurality of values of -the driving
.lelectric' current; and |
said control member generates a driving electric current waveform
to be supplied to said vibration member from the data showing said

values of the driving electric current.

i8. The game machine control module according to claim 14, wherein
the power supply for driving said vibration member is supplied

from said game machine body itself.

19. The game machine control module according to claim 14, wherein

said game machine control module has a power supply member for

driving said vibration member.

* c L M H *
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56 utilize a region substantially at the center or the ganme nmachi ne control
nodul e 120 between the first and second control supports 4—and—>5—tte—
region being formed to have a | arge space, as shown in Fig. 43. InHt. 'es Replaced
manner, as the response menber 130 is mounted, for exanple, Th

of the first control support 4 of the |ower case 3 that is su m H
palm in playing a game by connecting the gane machine contro

and the gane nachine 27 to a nonitor 33 o%3a TV receiver or the like, the
entire game nmachi ne control nodule 120 can be vibrated for a predeterm ned
period of 20.ne Bhe dyamel madhineoceontined mdrinlei drcpicdingrdwbekaiin @9 pfwhielrein
response nenber 130 in response to a specific signal fromthe ganme machi ne
27 dependi ng onskhe poppr errdygrenberf by acxhadeablefimttette. opponent is
defeated in a grappling gane, a target is shot in a shooting gane, or an
action target is an air plane and attacked on the screen, as shown in Fig.
44. 21. The game machine control module according to claim 15, wherein

said control member controls the magnitude of the vibration of

said vibration member based on said dynamic transmission data.

22, The game machine control module according to claim 14, wherein
said vibration member is composed of a plurality of cocils
generating the magnetic flux in a plurality of directions and magnetic

materials corresponding to a plurality of said coils.

23. The game machine control module according to claim 22, wherein

a plurality of said coils are unified one another.

/24.  The game machine control module according to claim 14, wherein:
said module further has a detecting member for detecting the
posifion of said module; and
said control menber corrects the driving data to be supplied to
said vibration member based on the detection result of said detecting

member.

25. The game machine control module according to claim 15, wherein

I
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Thus, the ganme nmachine control nodule 120 itself vibrates through operation
of the control button by the user to feed back it as bodily sensationto

the user, so that anbience can be further inproved. Here, the gar hi ne laced
27 contains, as shown in Fig. 44, a drive for a CD-ROM as a vi. A1y g
medi um and has a |id nmenber 28 on the top thereof for acceptin | ||
closing the CDROM It further conprises a closing swtch 29 fo

and closing the Iid nmenber 28, a power sv@4ch 30 for supplying electric

power, a reset switch 31 for initializing the operation of the gane machine

27, and a connesdidonibratignsasitess 82 eapaided at, atnbexsit, ngwd wlaset wfof t he
control nodul es. Wen the connector 20 of the ganme machi ne control nodul e

120 i s corhecsmtibd pdsd tiomrdcai palrseftsaia Bandllwsdor ewhrby adentermpasi €idri on
can be

of the housing, and said dynamic transmission data contains control data

for controlling the vibrating action of each of said vibration members.

26. A game machine control module having a plurality of operation
buttons, "which is conne_cted to a game mé.chine body through cable,
camprising: |

a control member fc.ar transmitting the operation data cbtained by
a plurality of said operation buttons to said game machine body through
said cable, and for receiving the data containing a predetermined
dynamic transmission data, which further contains a plurality of control
data, from said game machine body through said cable; and

a response member which is positioned at a predetermined place on
said game machine control module and which is operated by said control
member based on said predetermined dynamic transmission data, said
response ‘member being controlled by said control member based on a

- plurality of said control data so-as to selectively generate the

difference action.

27. The game machine control module according to claim 26, wherein
said response member is a vibration member, and said vibration

member is controlled by said control member so as to selectively
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est abli shed with the gane machi ne 27.- Wil e the enbodi ment is described for
an arrangenent where one set of the gane nmachine control nodule 120 is

connected, when two sets of the gane machi ne contﬁgISh&pﬁgnggé,@ﬂgce@onnect ed,

t he operation and arrangenment of the other control me, the
description of which is omtted. In order to vi bra‘ mm&m‘muﬂgam&
machi ne control nodule 120 by driving the vibrator response

menber 130 as described above, it is necdssary to provide a function
. allowing bidirectional comunication between the game nachi ne control
nodul e 12098PRFaSRe thpfi Fheramchevibratign IR amapplyralbty ofesaidiiceptxdlonal
communi cation function can be acconplished by connecting the connector 20
for bidiref®Mmal serial conmunication with the ganme nachi ne control nodul e
120 to the gane machine 27. An arrangenent attaining the bidirectional
comuni cation function on the gane machi ne control nodul e 120 conprises a

serial 1/0,nterface_SIO petform seri comupi cation wth the gane
nechi ne 27’2ba pa%‘%ﬁ Ige mapc?une conggol module accorcﬂ.ng_ to claim 27, wherein

a plurality of said control data are, at least, a first control
data for analog-vibrating said vibration member and a second control

data for digital-vibrating said vibration member.

29. The game machine control module according -to claim 27, wherein:

said game machine control module is composed of a housing and a
pair of handles diverging from each other in a direction from said
housing toward a user;

said diverging hanales are connected and supported by said user’s
hand paltps; and

said vibration member is positioned at, at least, one place of
the spat_ial position of a pair of said handles or nearly center position

of the housing.

30. The game machine control module according to claim 29, wherein

said vibration members are arranged at, at least, two places of
the spatial position of a pair bﬁ said handles or nearly center position
of the housing, and each of said vibration members positioned at two

pPlaces is a vibration member having different size each other; and

* [ L ] H * '
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|/Ointerface PIO for inputting control data froma plurality of control ,
buttons, a one-chip mcroconputer consisting of a CPU, a RAM and a ROM

(hereinafter called a mcroconputer), and a comlsgﬂgémgsrge&ﬁ HeplaGdd Vi brati ng
the vibrator nenber 140 of the response nenber c0| | s 143A
and 143B of the X-axis vibrators 141A and 141B

menber 140
are vibrated by an X-axis direction drive curre coi | driver
164; the coils 143C and 143D of the Y- axigssvi brators 141C and 141D of the

vi brat or nmenber 0 are vi br at e direction drive current SDY;
and the coils 143 Eoo?aﬁqhg)ézsaé )&?ﬁﬁﬁ?dﬁbﬂié‘ Rhpraldty of the

vi br at or gﬁe&m laéaq_av rat ega{)'%/eﬁiaa &Xlé di recti on drlv%scﬁg}r__arent SDZ.

The game rmchine i'S provi de SEri .

31. The game machine control module according to claim 29, wherein
said vibration members are arranged at, at least, two places of
the spatial position of a pair of said handles or nearly center position
of the housing; and
with respect to each of said vibration member, a plu:;*ality of

said control data are contained in the dynamic t'ransmission data.

32. The game machine control module according to claim 29, wherein
said vibration member comprising:
a motor;

a rotating shaft of which one side is connected to said motor;

a member eccentrically mounted to the other side of said rotating
shaft.

33. The game machine control module according to claim 32, wherein
said vibrating menmber comprising:
a coil; and
a magnetic material corresponding to said coil; wherein said coil

or said magnetic material vibrates by the magnetic flux generated on
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for performng serial conmmunication with the gane machi ne control nodul e
120. When the connector 20 of ganme machi ne control nodule 120:is connected,
the serial I/Ointerface SIOis connected to the serial I/Ointerface SIO
.on the game nmachi ne control nodule 120 through the connect or 28;—whereby
bi di rectional conmunication or bidirectional serial comunication,c _

est abl i shed. OQther detailed arrangenent of the gane nmachine 2 b Sheerd S%e Replaced
Signal and control lines for establishing%mMe bidirectional ser“llm ﬂ || Ill
comuni cation i n_(il ude a signal line TXD (Transmt X for Data)

transni ssiSAYf H 1 send ng data fromthe game nmachine 27 to the gane nmachi ne
control nodule 120, a signal line RXD (Received X for Data) for data
transm ssion for sending data fromthe gane nmachine control nodule 120 to

t he game nyching, 27, a signal lLine SCK (Seri al ock) for. seria .
synchr oni %. on ‘ch@ﬂ’_efndaf"g’é??r%%r{%irﬁg “?ﬁé’gefarct?ﬁf%fg Fés‘bl@&f“i g%’ d’&?ﬁem
transmssion si ggf‘cl.l glaﬁen%&)fge %po%tgg@’nw%ufgrEsr %nglaolsrelg of a housing and a

pair of handles diverging from each other in a direction from said

housing toward a user;

said di\}erging handles .are connected and supported by said user’s
hand palx;ts; and |

said vibration member j.s arranged at, at ieast, one place of the
spatial position of a pair of said handles or nearly center position of

the housing.

35. The game machine control module according to claim 34, wherein
said vibration members are- arranged at, at least, “two places' of
the spatial position of a pair of said handles or nearly center position
of the hc;using, and each of said vibration members positioned at two
places is a vibration member hav:.ng different size each other; and
with respect to each of said vibration member, a plurality of

said control data are contained in the dynamic transmission data.

36. The game machine control module according to claim 34, wherein
said vibration members are arranged at, at least, two places of

the spatial position of a pair of said handles or nearly center of the

* [ L M s * .




59 DIR (Data Term nal Ready) for establishing and interrupting

comuni cation of the gane nmachi ne control nodule 120 as a termnal, and a
control line DSR (Data Set Ready) for flow control for transferring a |arge
amount of data. In addition, a cable consisting of the signal and control
lines for performng the bidirectional comunication includes, as shown in
Fig. 45, a power supply cable 35 directly led out fromthe power supply of
the ganme machine 27 in addition to the sighal and control |ines. The power
supply cabhgusing;Sas@nnected to the coil driver 164 on the ganme machine
control nodul e 120 to supply the electric power for rotating the vi br at or
menber 140. Her eyidS rdgs&dt B8Ceddh 66N ACH A tYbh haefbdr, 38p1 NBe
machi ne control nodule 120 is provided with the angul ar’ veFOC|ty ensor 155
for said control data are contained in the dynamic transmission data.
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detecting rotation angular velocity around respective axes of rotation (X-,
Y-, and Z-axes) of the ganme nmachi ne control nodule 120. The angul ar

vel ocity sensor 155 has an X-axis angul ar velocity sensor 155A for
detecting rotation angular velocity around the X-axis, a Y-axis angul ar
velocity sensor 155B for detecting rotaigigon angul ar veIOC|ty around the
Y-axis, and a Z- aX|s angul ar vel ocity sensor 155C for detecting rotation
angul ar velocity a3\ TNEg GONTRO% MONULE] MNIY (GAMEy MAGHINEangul ar

vel ocity conponents around the respective axes (X-, Y-, and Z-axes)
accor di ng nggﬁgﬁj@iéﬁgﬂﬂfQ¥¥#B§he gane machi ne control rnodul e 120. 60

Fig. 46 shows the arrangenent of a gyroscope sensor 156 of piezoelectric
vi brator type constituting the Z-axis angul ar velocity

' This invention relates to a hame game machine, and more
particularly, to a game machine control module having a plurality of
operation buttons, which is connected to a game machine body through a
cable. The game machine control module comprlses a control member for
transmitting the operation data obtained by a plurality of operation
buttons through the cable to the game machine body and for receiving the
data from the game machine body through the cable, and a response member
positicned'at a predetermined place on the game machine cont;ol module

" and controlled by the control member based on a predetermined dynamic
transmission data which is contained in the data transmitted fram the
game machine body. Therefofe, this makes it possible to enjoy gan\és
giving the feeling.of being at a live performance camparing to the

conventional one.

Figure 52



sensor 155C. It is fornmed by positioning an equilateral triangle pole-
shaped nenber 156D nmade of Elinvar, constant resiliency netal material,
with the center line aligned to the Z-axis direction. Piezoelectric ceranc
el ements 156A, 156B, and 156C are adhered on the surface of Elinvar nenber
156. A notion conponent around the Z-axis is determ ned for the gane
machi ne control nodule 120 on which the gyroscope sensor 156 secured by
detecting the Coriolis force of the Elinvar nmenber 156D, and converting its
vibration into vibration torque equal td&/bfequency of a tuning fork,
thereby the rotation angul ar velocity conponent around the Z-axis being
determ ned as variation of voltage. Incidentally, the X-axis and Y-axis
angul ar velocity sensors 155A and 155B are al so provided with gyroscope
sensors with the sanme configuration as that of the gyroscope sensor 156
shown in Fig. 46 to align the X- and Y-axes, respectively. Here, Fig. 47
shows the arrangenent of the Z-axis angular velocity sensor 155C i ncl udi ng
t he gyroscope sensor 156,E£n whi ch an '

5




oscillator circuit 155E oscillates the piezoelectric ceramc el enment 156A
for excitation by sending an oscillation signal S156A thereto. Wen there
is no rotation, oscillation of the excitation piezoelectric ceram c el enent
156A reaches other two piezoelectric elenents 156B and 156C at the sane
time. Then, these two piezoelectric elenments 156B and 61 156C send to a
differential anplifier circuit 156F oscillation detection signals S156B and
S156C with the same anplitude in phase matched to that from a phase
correction circuit 156G At the nonent, the differential amplifier circuit
156F outputs a differentially anplified output signal S156F at a signal

| evel of substantially zero, so that ayggfect current anmplifier circuit

1561 outputs an angul ar velocity detection signal S155Z at a voltage val ue
of

1




substantially zero volt accordingly. On the other hand, when the gane
machi ne control nodule 120 is noved, distortion is caused on the gyroscope
sensor (Elinvar nenber 156D) of the Z-axis angular velocity sensor 155C
according to the rotational conponent of the novenent around the Z-axis.
Then, the two piezoelectric ceramc elements 156B and 156C out puts
oscillation detection signals S156B and S156C with different values. This
causes the differential anplifier circuit 156F to output a differentially
anplified signal S156F at a signal |evel corresponding to difference of
anplification to a detector circuit 1??F The detector circuit 156H detects
conponents of the differentially anpli 'éd signal S156F at positive signal
| evel, and sends it to the direct current anplifier circuit 1561. The
direct current anplifier circuit 1561 anplifies direct current conponents
in the detection output waveform sent fromdihe detector circuit 156H, and
out puts an angul ar velocity detection sigﬁ%?
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62 S155Z at a voltage | evel corresponding to the rotation angular velocity
conponent around the Z-axis of the gyroscope sensor 156. The angul ar

vel ocity detection signal S155Z around the Z-axis thus obtained is sent to
an anal og/digital converter circuit 157 of Fig. 45, and to the

m croconputer after conversion to a digital signal. Incidentally, the X-
and Y-axis angular velocity sensors 155A and 155B has the sim|ar
arrangenent to the Z-axis angular velocity sensor 155C descri bed above in
conjunction with Fig. 47, and output an angul ar velocity detection signal
S155A corresponding to the rotation angul ar vel ocity conponent around the
X-axi s and an angul ar velocity detectigngignal S155B corresponding to the
rotation angul ar vel ocity conmponent around the Y-axis to the m croconputer
t hrough the anal og/ digital




converter circuit 157, respectively. The m croconputer of the game nmachi ne
control nodule 120 determ nes the attitude of the gane nachi ne control
nodul e 120 based on the rotation angular vel ocity conmponents around the
respective axes (X-, Y-, and Z-axes) obtained from such angul ar velocity
sensor 155. It can always generate vibration sane as the dynam c

transm ssion data specified by the ganme machi ne 27 while avoiding variation
in vibration due to the dead wei ght oglﬁge vi brat or nmenber 140 hanged by
the casing 131 (Fig. 39) by correcting’'the X-axis direction drive current
SDX, the Y-axi } i } ; i i tion drive
current SDZ. 63 In procedure for the bidirectional serial comminication

per f or med (/" *\\




bet ween t he ganme machi ne control nodule 120 and the ganme nmachine 27, the
ganme machine 27 as shown in Fig. 45, for exanple, first confirmselection
data on the control line DIR to cause the game nachine 27 to comruni cate

t he gane machi ne control nodule 120, and to capture control data (button
information) of the control buttons of the first to fourth control sections
7, 8, 9, and 10. Then, the ganme machine control nodule 120 waits for
reception of a subsequent signal fromgtfagq signal I|ine TXD. Then, the gane
machi ne 27 issues an identification code identifying the ganme nachi ne
control nodule 120 46 The dafa transm ssion signal” [ine TXD. Thus, the gane
machi ne contral> pdc{ e 120 receives the identification cbde through the
signal |ine TXO St he identification code identifies tbe garme nachi ne
control nodul e 120,—g¢omuni cation is started with the ganme nmachi ne 27 since
then. That is, the gane nachine 27 sends control data or the like to the
game machi ne controffinodul e 120 fhroygh the_data transm ssion signal |ine
TXD, whereas the gane machi ne control| nodul e 120 sends control data from
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control by the control buttons or the Iike to the gane machi ne 27 t hrough
the data transm ssion signal line RXD. In this manner, the bidirectional
serial comunication is perfornmed between the ganme nachi ne 27 and the gane
machi ne control nodul e 120. This conmunication is term nated when the gane
machi ne 27 out puts sel ection discontinue data through the control |ine DIR
64 If such bidirectional serial conmunication function is provided, the
garme nmachi ne control nodule 120 can send control data mainly fromthe
control buttons to the gane machine 27,7841 e the gane machi ne 27 can
deliver to t'he ganme machi ne control nodule 120 dynam c transm ssion data

for vibrating the vibrator nmenber 140 onse nenber 130. The
dynam c transm ssion data for vibratifig ghepfbrajor nenber 140 is

\

RECEIVE DATA

L ST21

PARALLEL INPUT OF
CONTROL DATA ST

MICRO COMPUTER

DYNAKLC PROCESSING STz
TRANSHISSION DATA] [ .o ..
[ s
DRIVE MOTOR CONVERT INTO SERIAL
DRIVER DATA. AND TRANSMIT [ ST
ST4 |10 GAME MACHINE
Y 7
GENERATE HOTOR \
ROTATIONAL WAIT FOR DATA FROM |~_goroc
VIBRATION GAME MACHINE

FIG. 8



preset by a gane CD-ROM | oaded on the gane machine 27, and feedback is
performed by the dynam c transm ssion in a predeterm ned period of tine
fromthe game machine 27 to the ganme nachine control nodule 120 itself
depending on an action target of the gane player. Thus, data transmtted
and recei ved between the gane machi ne 27 and the gane machi ne contr ol
nodul e 120 is transmtted by byte after packetizing into a packet
consisting of 5-byte data, as shown in Fig. 48. In Fig. 48, data
transmtted fromthe gane machi ne 27 tB %Qe ganme nmachi ne control nodule 120
t hrough the signal line TXD has the fi £P*and second bytes containing as
protocol identifiers data O x 01 and 0 x 42 represented by hexadeci nal
nunbers to be transnmitted, the third byte assigned with undeterm ned data,
and the fourth and fifth bytes thg%ngﬁ dyham c transm ssion data TXDl and
TXD2 to be transmtted as vibragi trof data for the response nenber
130 (vibrator nenber 140) of the gang machi ne control nodule 120. That is,
as shown ip Fig. 49, the fourth datayis assigned in the

RECEIVE DATA ST26

Y
SERIAL DATA

-~ ST8

DATA OF
ACTION TARGET

ST9
NQ,//ﬁf%E::g:“/




nost significant two bits with data "01" (binary) representing a contro

65 command for the vibrator nenber, and in subsequent three bits vibration
direction control data Derr] representing the vibration direction of the
vi brator nenber 140. The vibration direction control data Dierr] is data
representing any one of the X-axis vibrators 141A, 141B, the Y-axis

vi brators 141C, 141D, and the Z-axis vibrators 141E, 141F provided in
correspondence to each direction of the vibrator nenber 140 descri bed above
in conjunction with Fig. 39, or conbination of them and can specify seven
vibration directions according to 3-bitg a. Incidentally, these seven
vibration directions are the X-axis direction, the Y-axis direction, the
Z-axis direction, the conbination of the X-axis and Y-axis directions, the
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conmbi nation of the X-axis and Z-axis directions, the conbination of Y- axis
and Z-axis directions, and the conbination of all axis directions. In
addition, the data shown in Fig. 49 is appended with vibration data DX in
the nost significant three bits in the fourth byte, vibration data DY in
the nost significant three bits in the fifth byte, and vibration data DZ
for the Z-axis in three bits followng the vibration data DY for the Y-axis
direction in addition to the vibration direction control data D err]
specifying the vibration direction. The vibration data DX, DY, or DZ for
each axis di-rection is used according t¥0 &% one of the vibration
directions specified by the vibration direction control data D err] in the
fourth bytes or a conbination of them Each of these vibration data DX, DY
and DZ represents a current 66

FIG. 11



value in vibrating the vibrator for each axis with 3-bit data. The

m croconputer of the ganme machi ne control nodule 120 converts the vibration
data DX, DY, and DZ into anal og val ues. The anal og signal drives the coi
driver 164 (Fig. 45), whereby drive current with a current val ue
represented by the vibration data DX, DY, or DZis applied to the coil of
the vibrator .corresponding to the axis specified by received data at the
nonent. This is described in detail in conjunction with the flowharts of
Figs. 50 and 51 identifying conmponents corresponding to those of Figs. 25
and 26 with the sane reference numeral slb{>#eferring to Figs. 38 and 45.
The user | oads a specific gane CD-ROMin the gane nachine 27, sets start of
the gane with the start switch 11 of Jame-~wachi ne control nodul e 120
shown in Fig. 38, and sets various Lé

select switch 12, whereby the gane i
the first to fourth control sectio




10. Then, as the ganme is started, the m croconputer of the game nmachi ne
control nodule 120 consisting of the CPU, the RAM and the ROM shown in Fig.
45 continuously nonitors through the serial interface SIO at step ST21
shown in Fig. 50 that dynam c transm ssion data for hit .is sent fromthe
ganme machi ne 27 through the serial I/Ointerface SIO The dynam c

transm ssion data contains a vibration direction and current 66 67 data
for the vibrator nenber 140 shown in Fig. 45. Then, as the gane progresses,
if there is the dynam c transm ssion q?t§4in data sent fromthe game
machine 27, it drives the coil driver é , and supplies current supplied
fromthe game machine 27 td the coils 143A - 143F of the

\

21
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42

FIG. 15



vi brator menber 140 as the X-axis direction drive current SDX, the Y- axis
direction drive current SDY, and the Z-axis direction drive current SDZ for
a predeterm ned period of tinme. That is, after step STl detects the dynam c
transm ssion data TXDl, TXD2 (Fig. 49) in the data signal received by the
gane machi ne control nodule 120, the m croconputer processes the dynam c
transm ssion-data in step ST2. Here, the m croconputer previously captures
in step ST31 angul ar velocity detection signals S155X, S155Y, and S155Z
obtai ned fromthe angul ar velocity senspggs4lescri bed above in conjunction
with Figs. 46 and 47, determnes attitude of the gane nmachine control
nodul e 120 based on the angul ar velocity detection signals S155X, S155Y,
and S155Z, an@ corrects the dynam c 9ransm ssion data TXDL and TXD2 based

on the attitude&erorna QA hg/cdrrection i s/akranged to correct the
OPY | ed
Ny

drive current a s 143A - 143F§of t he vi brator nenber 140
in such a nmanne urrent has a/value to generate |ess
magnetic force 7y



the direction to which the vibrator nmenber 140 is attracted by the gravity,
and a value to generate nuch nmagnetic force in the opposite direction.

68 Therefore, regardl ess of the gane machi ne control nodule 120 at any
angle to the vertical direction (attitude), the vibrator nenber 140 can
generate appropriate vibration for the progress of game set by the CPU on
the ganme machine 27 while avoiding variation in vibration on the vibrator
menber 140 due to gravity. Steps ST22A, ST22B, and ST22C convert, anong the
dynam c transm ssion data thus corrected, data corrected on the basis of
the vibration data DX, DY, and DZ repré4énting vibration conponent in each
axis direction in the direction (X-axis direction, Y-axis direction, or

FIG. 17



Z-axis direction, or conbination of them) specified by the vibration
direction control data DCOM (Fig. 49) into anal og signals, respectively.
Then, in the foll ow ng steps ST23A, ST23B, and ST23C, the coil driver 164
(Fig. 45) is driven by respective analog signals. Thus, the coil drive 164
supplies the drive current | to the coils 141A - 141F of the vibrator
menber 140, whereby the vibrator nenber 140 vibrates in the direction
specified at the nmonent in steps ST24A, ST24B, and ST24C. On the ot her

hand, if data supplied to the gane nachil3g5dontrol nodule 120 fromthe gane
machi ne 27 does not contain the dynam c transm ssion data TXDl and TXD2,
the m croconputer of the ganme machine control nodule 120 proceeds from step
STl to step ST5 in Fig. 50, and waits for operation of the control button.
If affirmative acknow edgnent is obtained heref0it means that the control
button of the gane machine control nodule 120 ﬁs operated. Then, the

m cr oconput er 51
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69 proceeds step ST6 to capture the control data through the parallel 1/0
interface PIO and proceeds to the following step ST31 to capture the
attitude of the ganme machine control nodule 120 with the angul ar velocity
detection signals S155X, S155Y, and S155Z fromthe angul ar velocity sensor
155. The angul ar velocity detection signals S155X, S155Y, and S155Z i nput
into the m croconputer are used as correction data based on the attitude of
t he gane machi ne control nodul e 120 descri bed above in conjunction with
steps ST22A - ST24A, ST22B - ST24B, and ST22C - ST24C. In addition, the
control data input into the m croconpuieys4s processed in step ST2 in Fig.
50, converted into serial data in step ST7,,and sent to the g§dne nmachi ne 27
through the serial I/Ointerface SIO (Fig. ). Thereafter,#the gane

machi ne control nodule 128lwaits for da hine 27 in step
ST25.
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Data transmtted fromthe game nmachine control nodule 120 to the gane
machi ne 27 assigns, as shown in Fig. 48, an identifier for the ganme nmachi ne
control nodule 120 in the upper four bits of the second byte, and data of
data length/2 in the I ower four bits of the second byte. In addition, it
assigns an identifier (ACK) indicating that the data is response data in
the third byte, and data of the button operated on the ganme machi ne control
nodul e 120 in the subsequent fourth and fifth bytes. Wen such data from
the game machine control nodule 120 is transmtted to the gane nmachine 27,
t he gane machi ne 27 receives the 70 daysyfromthe gane machi ne contro
nodul e 120 in step ST26 shown in Fig. 51, conpares data of an action target
and the received serial data in the followi ng step ST8, and determ nes a

hit state in step ST9. A
I Is8

FIG. 20A
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Here, if the data of the action data matches the serial data, that is, if
hit is detected, the process proceeds fromstep ST 9 to step ST10 to
display the hit action target on the screen of the nmonitor, to output the
dynam c transm ssion data in step ST 11, to convert it into serial data in
step ST12, and to send the serial data to the ganme machi ne control nodul e
120 as a specific response signal through the serial I/Ointerface SIO
(Fig. 45). Wen the dynam c transm ssion data is detected by the

m croconput er of the gane machi ne control nodule 120 as described in
conjunction with steps ST1l, ST2, and STS in Fig. 50, it supplies electric
power to the coils 143A - 143F of the vBhPAt or menber 140 t hrough the coi
driver 164 (Fig. 45) to vibrate them This vibration vibrates the entire
ganme nmachi ne control nodule 120. On th87other hand, if negative

acknow edgenent is obtained in step STY (Fig. 51), é means that the data
of the action target does not match t serial d romthe gane nachine
control nodule 120, that is, that a hit i's not detected. In this case, the
CPU proceeds to step ST13

2
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to display the action target on the screen of the nonitor based on the
operation of the control button, and then proceeds to step ST27 to wait for
data fromthe gane machi ne control nodule 120. The CPU of the ganme nachi ne
27 processes data in every 1/60 71 seconds (one frane), and,
accordingly, the dynam c transm ssion data TXD1 and TXD2 are al so
transmtted fromthe gane nachine 27 to the ganme nmachi ne control nodule 120
in every 1/60 seconds. Therefore, the drive current supplied to the coils
143A - 143F of the game machine controhgpedul e 120 and its direction are
varied in every 1/60 seconds based on the dynam c transm ssion data. Thus,
when the dynam c transm ssion data is transmtted fromthe ganme machi ne 27
to ‘the ganme machi ne contgpl nodule 120, and the vibrator

—-. _
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menber 140 is vibrated to a predeterm ned direction based on it, the user
operating the gane machi ne control nodule 120 is fed back with bodily
sensation corresponding to the game being devel oped on the nonitor screen
as vibration of the gane machi ne control nodule 120, so that he or she can
play the gane with further enhanced anbi ence. Wiile the third enbodi nent of
the present invention described above is arranged, as shown in Fig. 42, to
contain and position the response nenber 82 of the present invention in the
first control support 4 supported by té% %|ﬁ]0f the left hand, it may be
cont ai ned and positioned, as shown in 6 in the second control
support 5 supported by the pal mof the rlght hand In addition, while the
third enmbodi nent of the present invention described above are arranged to
contain and positfon the response nenber 130 of the present TTIvent+on in

the first control su9pﬁrt—#—supper%ed—by—%he—paLﬁ\nf the left hand, it may
be contai ned and positioned, as shown ) *ﬁ\\
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72 in Fig. 42, in both the first and second control supports 4 and 5.

Furt hernore, when the response nenbers 130 are positioned in both the first
and second control supports 4 and 5, it may be possible to nmount the
response nenbers of the same size, or the response nenbers with different
size (that is, the response nenbers generating different magnitude of

vi bration). Thus, when the response nenbers with different size are

nount ed, they may be sinultaneously or selectively vibrated, so that there
is provided another advantage that the perfornmance of the gane can be
further enhanced. VWile the third enbodi2d® has been described for a case
where the value of drive current applied to the coils 143A - 143F of the

TXD2 transnltteqrinigfhe gane nmachine 27 to the gane nacﬂlne
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control nodule 120 in every 1/60 seconds, thereby changing the current
value and its direction for the coils 143A - 143F in every 1/60 seconds at
the shortest as described above in conjunction with Fig. 49, the present
invention is not limted to it, but may divide the interval of 1/60 seconds
into a plurality of intervals by increasing the nunber of bytes of data,
for exanple, shown in Fig. 49 to transmt the vibration data DX, DY, and DZ
of respective axes in multiple times, and specify drive current val ues and
directions for each divided interval. Wth such arrangenent, since it is
possi ble to vary val ues and directions Qﬁéhge drive current applied to the
coils 143A - 143F of the 73 vi brator er 140 in one frane interval by
t he nunber of vibration data DX, DY, and DZ,. even if transm ssion timng

is in every one frame
START
¢‘
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(1/60 seconds) for the dynam c transm ssion data TXD1 and TXDl transferred
fromthe gane nachine 27 to the ganme machi ne control nodule 120, it is
possi ble to apply varying drive current such as analog signals to the coils
143A - 143F in a period of tinme shorter than the interval of one frane. In
addition, while the third enbodi nent has been described for a case where
the current value and its direction of the drive current applied to the
coils 143A - 143F of the vibrator nenber 140 at each timng are transferred
as the dynam c transm ssion data TXDl gyl spXD2 in a packet fromthe gane
machi ne 27 to the game machi ne control nDduIe 120, the present invention is
not limted toit, but may transfer data representing shapes of drive

current wavefornms fromthe gane to the game machi ne contro

nodul e 120 to cause the gane ma hlgf%$ﬁ1tro nodul e 120 to generate current

wavef orns corresponding to the wav data. Furthernore, while the third
has—been—described for a )

enbodi nent
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case where the casing 131 hangs the vibrator nenber 140 with the coi
springs 151A - 151F, the present invention is not limted to it, but my
use |l eaf springs, or float the vibrator nenber 140 in the casing.
Furthernore, while the third enbodi nent has been described for use of the
vi brator nmenber 140 having projections as the coil sections 74 in the
respective axis directions (X-, Y-, and Z-axes), the present invention is
not limted to it, but may enbed nagnets in the respective axis directions
(X-, Y-, and Z-axes) of a spherical nenber, and provide coil sections for
the X-axis, Y-axis, and Z-axis directions at the positions of the casing
correspondi ng to the magnets. Furt her no#%/5%hil e the third enbodi nent has

been described for a case where the vibrator nmenber 140 integrated with the
vi brators (X-axis PA
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vibrators 141A, 141B, Y-axis vibrators 141C, 141D, and Z-axis vi brator
141E, 141F) vibrating in the directions of respective axes (X-, Y-, and
Z-axes) is used, the present invention is not limted to it, but may
provi de individual vibrators separately vibrating in each direction of
axes. In this case, for exanple, the response nenbers 75 in a voice coi
arrangenent descri bed above in conjunction with Figs. 29 and 30 are

i ndividually mounted to vibrate in each of X-axis, Y-axis, and Z-axis
directions, respectively, as shown in Fig. 52. Wth such arrangenent, when
the vibration‘data DX, DY, and DZ in the23gspective axis directions
descri bed above in conjunction with Fig. 49 are provided as drive current
val ues for respective response nenbers 75 for vibrating them in the gane
machi ne 160, vibrations are conbi 8d for a plurality of response nenbers
75, and vibration is gﬂyerated injany directions as in the integrated
vibrato nenber 140 (Fig- 39) descig § junction with Fig. 39.
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75 Even in this case, it is possible to nonitor the attitude of the ganme
machi ne control nodule 160 with the angular velocity sensor 155, and to

al ways generate vibration specified by the gane machi ne 27 on the gane
machi ne control nodule 160 regardl ess of its attitude by correcting the

val ue of drive current supplied to each response nenber 75. In addition,
whi | e the gane nmachine control nodule 160 of Fig. 52 has been described for
a case where the response nenbers 75 in each of which a vibrator linearly
reci procates to generate |linear vibration are arranged in respective axis
directions (X-axis, Y-axis, and Z-axis f%rg tions), the present invention
Is not limted to it, but may provide a & %onse menber 21 with the notor

24 described above in conjunction with Fig. 3 in addition to three response
menbers 75 arranged in the
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respective axis directions, as shown in Fig.53. In this case, noting the
fact that the response nenber 75 in the voice coil arrangenent consunes
much current, but can generate strong vibration, and that the response
menber 21 with the notor 24 consunes |ess current, but generates weak
vibration, it is possible to generate vibration in various directions and
with various magnitude with full anbience in accordance with progress of
t he gane by conbi ning and vi brating the response nenbers 75 in the voice
coil arrangenent provided in the respective axis directions according to
required directions of vibration when it is intended to generate strong
vibration for a relatively short perioQ7gg4tine, and by vibrating the
response nenber 21 76 with the notor 24 when it is intended to generate
weak vibration for a




relatively long period of tinme. In addition, the response nenbers 75 with
hi gher current consunption can be driven only when it is required, so that
current consunption required for vibration can be saved for the entire gane
machi ne control nodule 170. In addition, while the game nmachi ne control
nodul e 160 of Fig. 52 has been described for a case where the response
menbers 75 in each of which a vibrator linearly reciprocates to generate
vibration are arranged in respective axis directions (X-axis, Y-axis, and
Z-axis directions), the present invention is not limted to it, but, for
exanple, may replace one or two of the ﬁgaggnse menbers arranged in the
respective axis directions with the response nenber 21 with the notor 24
descri bed above in conjunction with Fig. 2. That is, the ganme nachi ne
control nodule 180 shown in Fig. 54 represents an arrangenent in &hi ch the
response nenber 21 with the notor % descri bed above in conjunction with
Fig. 3 is provided as a nenber for génerating vibrationFin t he 86B

t wo- di nensi onal directions in the & Z N (S)
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pl ane,
voi ce coi

(one-di nensi onal
in this manner,
machi ne contro

particularly in the
75, and relatively snall

directions for a long period of tine. Wile the game machi ne control

di rection).

vibration in the horizont al

and verti cal

and which has the response nenber 21 and a response nenber 75 in the
arrangenent for generating vibration in the Y-axis direction
I f the response nenbers 75 and 21 are arranged
it becones possible to have the user operating the gane
nmodul e 180 experience strong inpact (vibration)
77 back-and-forth direction with the response nenber

nodul e

160 of Fig. 52 has been described for a 23éB4where the response nenbers 75

in the voice coi
directions (X-axis, Y-
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axis, and Z-axis directions), the present inventionis not limted to it,
but may arrange two response nenbers 21A and 21B havi ng notors 24,
respectively, in place of the response nenber 75 in the voice coi
arrangenment, for exanple, as shown in Fig. 55, so that their directions of
vibration are in the X-Z plane and the Y-Z plane (or, X-Y plane). The gane
machi ne control nodul e 190 can feed back various vibrations to the user
according to progress of the game by generating vibrations in two pl anes.
Incidentally, in vibration data transmtted fromthe game machine 27 to the
ganme machi ne- control nodule 190 with t308/bPésponse nenbers 21A and 21B as
shown in Fig. 56, the nost significant two bits of the fourth byte are

assigned with data "01" (binary) a_control command for the
driver, and the |east significant t“f i KX he fourth byte are

assigned with anal og control ¥ ng the value of drive
current applied to the f9@st : ddi tion, the nost
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of drive current applied to the second response nenber 21B. Thus, when

78 the mcroconputer of the ganme machi ne control nodule 190 receives two
anal og control data MA 1 and MA 2, it converts the analog control data MA 1
and MA 2 into anal og values, and controls the coil driver with the anal og
signal's, thereby supplying drive currents specified by the anal og data MA 1
and MA 2 to the response nenbers 21A and 21B, respectively. In addition, in
Fig. 56, the least significant bit of the fifth byte is assigned with
digital control data CONTm i ndicating whether or not drive current with a
predeterm ned value is supplied to the gir§§ response nenber 21A. It is

det erm ned whether or not the drive current is supplied to the first
response nenber 21A by assrgnrq%)"l", or "0" as the control data CONT[err].
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Simlar to the above, the second | east significant bit of the fifth byte is
assigned with digital control data CONT[err] indicating whether or not
drive current with a predetermned value is supplied to the first response
menber 21B. It is determ ned whether or not the drive current is supplied
to the first response nenber 21B by assigning "1" or "0" as the control
data CONT[err]. This is described in detail according to the flowchart of
Fig. 57. Wen the m croconputer of the game nachi ne control nodule 190
(Fig. 55) receives data, for exanple, sBawsdin Fig. 56 fromthe game
machi ne 27, it proceeds fromstep ST2 of Fig. 57 to a process step based on
the received data, conpletes reading of data in step ST41l, and then detects
the nost significant two bits of the<i;yrth byte in the foll owi ng step

79 '




ST42, thereby determ ning whether or not the data is control data for a
gane ‘machine control nodule with a vibrator. |If negative acknow edgnent is
obt ai ned here, it neans that the received data is not control data for a
gane nmachi ne control nodule with a vibrator, or that it is not control data
for the gane machi ne control nodule 190 attached to the game nmachi ne 27 at
the nonment. In this case, the mcroconputer of the gane nachi ne control
nodul e 190 returns to step ST41 descri bes above, and waits for receiving of
new data. On the other hand, if affirmative acknow edgenent is obtained in
step ST42, it neans that the received data is control data for the gane
machi ne control module 190 with a vibratd/534 n this case, the nicroconputer
of the game nmachine control nodule 190 determines in the follow ng step
ST43 whether or not there exists the analog control data MA 1 for the first
response nenber 21A in the fourth byte of the received data. If affirmative
acknow edgnent is obtained here, it represents
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that the anal og control data MA 1 exists in the |east significant three
bits of the fourth byte of the received data. In this case, the

m croconput er of the game nmachi ne control nodule 190 proceeds to step ST44
where it applies drive current with the value specified by the anal og
control data MA 1 to the notor 24 of the first response nmenber 21A. On the
ot her hand, if negative acknow edgnent is obtained in step 80 ST43, it
represents that the anal og control data MA 1 does not exist in the |east
significant three bits of the fourth byte of the received data (for
exanmpl e, the .analog control data MA 1 bgjpg "0"). In this case, the

m croconputer of the ganme machi ne control nodul e 190 proceeds to step ST45
where it reads the digital control data CONT[err] assigned in the
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| east significant bit of the fifth byte of the received data (Fig. 56) for
the first response nenber 21A and controls the notor 24 of the first
response nenber 21A to be turned on or off based on the digital control
data CONT[err]. Thereafter, the m croconputer of the game nachine contro
nodul e 190 proceeds to step ST 46 where it determ nes whether there exists
the anal og control data MA 2 for the second response nenber 21B in the
fifth byte of the received data. If affirmative acknow edgenent is obtai ned
here, it represents that the anal og control data MA 2 exists in the nost
significant three bits of the fifth byte of the received data. In this
case, the mcroconputer of the gane nmacBbré&4control nodul e 190 proceeds to
step ST47 where it applies drive current with the value specified by the
anal og control data MA 2 to the notor 24 of the second response nenber 21B.
On the other hand, if negative acknow edgnent is obtained in step
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ST46, it represents that the analog control data MA 2 does not exist in the
| east significant three bits of the fifth byte of the received data 81
(for exanple, the analog control data MA 1 being "0"). In this case, the

m croconput er of the gane nmachi ne control nodule 190 proceeds to step ST48
where it reads the digital control data CONT[err] assigned in the second
bit fromthe |east significant bit of the fifth byte of the received data
(Fig. 56) for the second response nenber 21B, and controls the notor 24 of
t he second response nenber 21B to be turned on or off based on the digital
control data CONT[err]. Thus, the m croconputer of the game nmachi ne 190 can
perform anal og control or digital control on the response nenbers 21A and

21B based on the anal og control data Ngs}sgnd MA 2, or the digital control
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data CONT[err] and CONT[err] contained in the received data by repeating
the process shown in Fig. 57 every tinme it receives data fromthe gane
machine 27. In this process, if the analog control data MA 1 and MA 2 exi st
in the received data, it is possible to apply drive current finely
specified in accordance with the analog control data MA 1 and MA 2 to the
respective notors 24 of the first and second response nenbers 21A and 21B
by preferentially using the analog control data MA 1 and MA 2. Wiile the

m croconput er processing shown in Fig. 57 has been described for a case
where, if there does not exist the analog control data MA 2 for the second
response nenber 21B, the digital control37d&d4a CONT[err] is detected for the
second response nenber 21B, the present invention is not limted to it, but
may be arranged, for exanple, as

FIG: 43



82 shown in Fig. 58 identifying conponents corresponding to those in Fig.
57 with the sane reference nunerals, in such a manner that, if the result
of determ nation in step ST46 indicates that the anal og control data MA 2
for the second response nenber 21B does not exist in the received data, the
m croconputer returns to step ST4l, and waits for receiving of new data,
instead of detecting the digital control data CONT[err] for the second
response nenber 21B. Wth such arrangenent, in a systemwhere the digital
control data CONT[err] is not assigned for the second response nenber 21B,
it can be determ ned whether or not the second response nenber 21B is
anal og controlled. In addition, while 3% 3ata shown in Fig. 56 has been
described for a case where analog control data MA 1 and MA 2 (three bits)
are assigned t i 21B,
respectively, fthe present invention is not limted to it, but y
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utilize some other enpty regions to assign a plurality of anal og control
data to the first and second response nenbers 21A and 21B, respectively.
Wth such arrangenent, even if the data is delivered at a timng of every
one frame (1/60 seconds), it beconmes possible to vary the value of drive
current applied to the response nenber in every interval that is one frane
interval divided by the nunber of anal og control data for one response
menber. This enables it to control the response nenber with variation of
current value closer to an anal og sign§5.54 83 Wiile the third enbodi nent
has been described for a case where theé ﬁlcroconputer on the game nmachi ne
control nodule 120 (Fig. 38) determnes attitude of the gane nachine
control nodul e 120 based on the_anqul ar vel ocity detection signals S155A,
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t he angul ar velocity sensor 155 nmounted on the gane machi ne control nodul e
120, and corrects vibration of the vibrator nenber 140 based on the
attitude, the present inventionis not limted to it, but nay once transmt
t he angul ar velocity detection signals S155A, S155B, and S155C fromthe
angul ar velocity sensor 155 to the ganme nmachine 27, and determ ne the
attitude of the gane machi ne control nodule 120 with the m croconputer
(CPU) on the game nmachine 27, thereby previously correcting the vibration
data DX, DY, and DZ in the control dat (&FRP' 56) to be transmitted to the
gane machi ne control nodul e 120 before é§ are transmtted fromthe gane
machine 27. In addition, while the third enbodi nent has been described for
a case where the value of drive current applied to the coils 143A - 143F of
the vibrator nmenber 140 is corrected on the basis of the angular velocity
detection signals S155A, S155B, and S155C obtai ned fromthe angul ar

vel ocity sensor 155 nopunted on the ganme machi ne control nodule 120, the

present invention is not limted but may determ ne the
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attitude of the gane machi ne control nodule 120 based on the angul ar

vel ocity detection signals S155A, S155B, and S155C obtained fromthe
angul ar velocity sensor 155 nmounted on the gane machi ne control nodul e

84 120,, and transmt the variation of attitude to the gane machine 27 in
pl ace of input fromthe control button. Wth such arrangenent, the user

can, for exanple, to input a conmand for noving an action target on the
nonitor screen to any desired direction only by varying the attitude of the
gane nmachi ne control nodule 120 wi thout operating the control button on the
game nmachine control nodule 120. (4) O hegpsgnbodinents (4-1) Wile the
first, second and fourth enbodi nents have been descri bed

1558 —— 0SCILLATOR 15oC
CIRCUIT
; > CORRECTION
56 CIRCUIT
PEY v 1566
156
156B 156C
- - 815524
> Z ILDIFFERENTIAL DIRECT
S156B S156C~ 1 R ypl IFIER DETECTION|—» (URRENT
CIRCUIT AURLIE
5 F
. SIS6F |y 15561 |
FIG. 47
1ST BYTE[2ND BYTE[SRD BYTE4TH BYTE|5TH BYTE
%%SEIXEBED“A DATA DATA
MACHINE Ox0L | Oxdz | — (T3p1) | (TXD2)
TRANSMISSION DATA DATA
i ot | — | ow | os | Goh | Gy

FIG. 48



for a case where electric power is supplied fromthe gane machi ne 27 for
driving the response nenber 21 (51, 70, 75, 85, 130), the present invention
is not limted to it, but may provide a power supply for driving the
response nenber 21 (51, 70, 75, 85, 130) on the game nachi ne control nodul e
1 (50, 120, 160, 170, 180, 190), as shown in Fig. 59. In this case, as
shown in Fig. 59, it is sufficient to nount the power supply 95 at a
position not interfering the operation of the game nachine control nodule 1
(50, 120, 160, 170, 180, 190), for exand2/54at a position close to the
connector 20 for connectiqqn with the ganme nachine- 27 —andqto install a

renovabl e battery, for exanple, |1 ',. W tih such
arrangenent, thqu i?quareed téﬂgﬂggpﬁﬁﬁg%giyﬁgqig%gr frgmthe gane
machi ne 27, so t% ? he ggnme machi ne 27 ve a construction simlar to
the prior art, and it is gnly sufficient to
PROTOCOL IDENTIFIER
2ND BYTE (0x42)
SRD BYTE UNDETERMINED
i BYTE| | 1 | (boow o x;
(TXD1) |
oTH BYTEl  (py) (DZ)
(TXD2) || ||




85 replace the cable. (4-2) Wiile the first, second and third enbodi nents
have been descri bed for a case where anbience is provided for the user by

vi brating the game nachi ne control nodule 1 (50, 120, 160, 170, 180, 190),
the present inventionis not |limted to it, but may generate particularly
very | ow sound by nounting a sound generator 101 in a space in the front
portion of the constricted start/select section 6 of a gane machi ne contr ol
nodul e 100, in a space in the first coggrgh support 4 supported by the palm
of the left hand, or in a space in the sécond control support 5 supported
by the palmof the right hand, as shown in Fig. 60. Wth such arrangenent,

f eedback fromthe gane nachi ne 27 n Q?Aﬁ?rc I ved as sound at hand, and
can generate vibration as well if itX_iS arranged to generate very | ow
sound, so that anbi ence can be enhanced pith 5§m£d and—vibration—(4=3)
Wil e the first, second, and third enbodYnents e been
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described for a case where the gane nachi ne control nodule 1 (50, 120, 160,
170, 180, 190) is vibrated to provide the user wth anbi ence, the present
invention is not limted to it, but may provide a light emtting nmenber,
for exanple, an LED 106 as the response nenber on the upper front portion
of the constricted start/select section 6 of a gane machi ne control nodul e
105, for exanple, as shown in Fig. 61. In this case, while Fig. 61 shows
only one LED provided, the nunber of LEDis not limted to one, but may be
several LEDs arranged in an array. 86 Alternately, the LED may be

fl ashed. When the light emtting nenbeu4§é$6) is provided as the response
menber as above, anbience of hit can be %ined also on the gane nmachi ne
control nodule 105 as light is emtted at hand when an action
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target is hit. (4-4) The present invention is not limted to the

enbodi nents descri bed above. It is a matter of course that the present
invention is essentially applied to all configurations where the control
nodul e used by the user with his or her hands is incorporated with a nenber
causi ng sone response when an action target is hit. In addition, it is also
a matter of course that the dynam c transm ssion of the above-nentioned
enbodi ments is provided by appropriately conbining sound and/or |ight.
Furthernore, while the above-nentioned enbodi mrents have been described for
a case where the gane machi ne control an%I%4causes sonme response according
to a gane devel oped on the screen of the ndnltor, the present invention is
not limted to such arrangenent, but nmay be applied to a ganme nachi ne where
t he user experiences pseudo experience, for exanple, only with sound. As
descri bed above, the present invention provides a response nenber on the
control nodul e itsE&f that feeds back variation of an
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action target of a gane to the user in synchronization wth such variation
in addition to visual and/or experiences of the variation of the action
target, so that the control nodule itself generates, for 87 exanpl e,
vibration to provide bodily sensation on hit, thereby the user enjoys the
gane with nore anbi ence. Wiile there has been described in connection with
the preferred enbodinents of the invention, it will be obvious to those
skilled in the art that various changes and nodifications nay be ai ned,
therefore, to cover in the appended clains all such changes and
nodi fications as fall within the true spirit and scope of the invention.
46/54
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88 WHAT IS CLAIMED | S: 1. A game machi ne control nodul e having a
plurality of operation buttons, which is connected to a gane nachi ne body
through a cable, conprising: a control nenber for transmitting the
operation data obtained by a plurality of said operation buttons to said
ganme machi ne body through said cable, and for receiving the data containing
a predeterm ned dynam c transm ssion data from said ganme machi ne body

t hrough said cable; and a response nenber which is positioned at a
predet erm ned place on said gane nachine control nodule itself and which is
operated by said control nenber in response to said predeterm ned dynamc
transm ssion data received formsaid ganme machi ne body to cause said
response nenber to operate so as to enhance anbi ence of a user hol ding the
ganme nmachi ne 47/54
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control nodul e during a gane. 2. The gane machi ne control nodul e
according to claiml1l, wherein said response nenber is a vibration nenber.
3. The gane machi ne control nodul e according to claim2, wherein: said
gane nmachi ne control nodule is conmposed of a housing and a pair of handl es
di verging fromeach other in a direction from said housing toward a user;
sai d diverging handl es are connected and supported by hand pal ns of said

user; and 89 said vibration nenber is arranged at, at |east, one place
of the spatial position of a pair of said handles or nearly center position
of the housing. 48/54
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4. The gane machi ne control nodul e according to claim3, conprising two
said vibration nenbers, wherein said two vibration nenbers are arranged at,
at least, two places of the spatial position of a pair of said handles or
nearly a center position of the housing, and said two vibration nmenbers
arranged at two places have a different size fromeach other. 5. The
gane machi ne control nodule according to claim2, wherein said vibration
menber conprises: a notor; a rotating shaft of which one side is connected
to said notor; and a nenber eccentricalhynﬂfunted to the other side of said
rotating shaft. 6. The gane nmachi ne oY ol rmodul e according to claim?2
wherein: said predeterm ned transm ssion data has a plurality of packet
data and each packet data has data representing a plurality of val ues

IST BYTE PROTOCO%Oig%§TIFIER
9ND BYTE PROTOCO%oiZg§TIFIER
$RD BYTE UNDETERMINED

4TH BYTE| 0 | 1 (IIVIA 1’)
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of a driving electric current; and said control nenber generates a driving
el ectric current waveform 90 to be supplied to said vibration nenber
fromthe data representing said plurality of values of the driving electric
current. 7. The ganme machi ne control nodul e according to claim?2

wherein the power supply for driving said vibration nmenber is supplied from
sai d gane nmachi ne body itself. 8. The ganme machi ne control nodul e
according to claim2, wherein said game nmachi ne control nodul e has a power
supply menber for driving said vibration nmenber. 9. The gane machi ne
control nodule according to claim38, whgyein said power supply nenber is a
changeabl e battery.
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10. The ganme machi ne control nodul e according to claim3, wherein said
control nenber controls the magnitude of the vibration of said vibration

menber based on said dynam c transm ssion data. 11. The gane machi ne
control nodul e according to claim1l, wherein said response nenber is a
sound generating nenber. 12. The gane machi ne control nodul e according to
claim1, wherein said response nenber is a light emtting nenber. 91 13.

The gane machi ne control nodul e according to claim3, conprising tw said
vi bration nenbers, wherein said two vibration nenbers are arranged at, at

| east, two places of the spatial position of a pair of said handl es or
nearly a center position of the housing;, epd said dynam c transm ssion data
cont ai ns
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control data for controlling the vibrating action of each of said vibration
menbers. 14. The ganme machi ne control nodul e according to claim2
wherein said vibrating nmenber conprises: a coil; and a nagnetic materi al
corresponding to said coil; wherein one of said coil or said magnetic
material vibrates by the magnetic flux generated on said coil. 15. The
gane machi ne control nodul e according to claim 14, wherein: said gane
machi ne control nodule is conposed of a housing and a pair of handl es

di verging fromeach other in a direction from said housing toward a user;
sai d diverging handl es are connected abd/sdpported by hand pal ns of said
user; and said vibration nenber is positioned at, at |east, one place of
spatial position of a pair of said handles or nearly a center of the

1(50, 120, 160,
170, 180, 190)

21(51, 70, 75, 85, 130)
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housi ng. 92 16. The gane machi ne control nodul e according to claim15
conprising two said vibration nenbers, wherein said two vibration nenbers
are arranged at, at least, tw places of the spatial position of a pair of
said handles or nearly a center position of the housing, and said two

vi bration nenbers arranged at two places have a different size from each
ot her. 17. The ganme machi ne control nodul e according to claim 14,
wherein: said dynam c transm ssion data has a plurality of packet data and
each packet data has data representing a plurality of values of a driving
el ectric current; and said control nen?gr generates a driving electric
current waveform />

27
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to be supplied to said vibration nenber fromthe data representing said

val ues of the driving electric current. 18. The ganme machi ne control
nodul e according to claim 14, wherein the power supply for driving said

vi bration nenber is supplied fromsaid gane machi ne body itself. 19. The
ganme machi ne control nodule according to claim 14, wherein said gane
machi ne control nodul e has a power supply nenber for driving said vibration
menber . 93 20. The gane machi ne control nodul e according to claim19
wherein said power supply nenber is a changeable battery. 21. The gane
machi ne control nodul e according to clagg1§§, wherein said control menber
controls the magni tude of the vibration o(
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sai ¢ vibgation menber based on said dynanmi c transmi ssion data. 22. Ehﬁqzé ¢
ganme machi ne control nodul e according to claim 14, wherein said vibrath 2?’
menber is conposed of a plurality of coils generating the nmagnetic flux1pﬂs
aiplurality of directions and magnetic materials corresponding to a

plurality of said coils. 23. The ganme machi ne control nodul e according to
claim?22, wherein a plurality of said coils are unified with one anot her.
24. The gane machi ne control nodul e accokr2ling to claim 14, wherein: said

modul e f urgzt@srenhaﬁ@en@%ﬁcamggna@%m %aﬁ@g et bRdkd BesRAsklt £} @hesai d

nodul e; and said control nenber corrects t driving data to be supplied to

sai d vi br apiQp EBADSrDaResh Msbhptdeh e balttasul t of said detecting
menber. 25. The game nachi ne control nodul e according to claim15,

conprising two said vibration nenbers, wherein

(1) First embodiment
A game machine control module 1 of a first embodiment according . b

to the present invention has, as shown in Fig. 2, a housing formed in a
form of glasses and camwprising first control support and second control
supports 4 and 5 gripped and supported by the palms of both hands that
are squarely projected at the longitudinal ends.r The housing has, on a
constricted portion at its center, a start/select section 6 on which
buttons used for starting and selecting a game are formed to outwardly
projecting fram -inside; first and second control sections 7 and 8 that
have buttons outwardly projecting from inside at the top of both
longitudinal ends of the housing; and third and fourth control sections
9 and 10 that camprise buttons outwardly projecting from inside on the
wall at the front of both longitudinal sides of the housing. In
addition, there are provided switches (not shown) mounted in the housing
and a board controlling_ccnmﬁnicntion with the game machine that
coﬁt-:ains -a CD-ROM (not shown), a video recording medium, and can
repz;oduce it. Furthermore, there is provided a connector 20 having a
cable for electrically connecting the game machine (see Fig. 5). The
housing has a response mamber 21 loca-ted in a predetermined space.

Among them, only difference from the prior art described in conjunction
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94 said;two vibration nenbers are arranged at, at |east, two places of the
spatial position of a pair of said handles or nearly a center position of

t he housi ng, and said dynam c transm ssion data contains control data for
controlling the vibrating action of each of said vibration nenbers. 26. A
gane machi ne control nodule having a plurality of operation buttons, which
I's connected to a gane nmachi ne body through cable, conprising: a control
menber for transmtting the operation data obtained by a plurality of said
operation buttons to said game machi ne bddy through said cable, and for

recei vi ngs#de Gied €W HALBOAGHALEF S5 1HRE NGRROmSMHIART SodtirasiAsbon dat a,
whi ch further contains a plurality of control data, fromsaid ganme machi ne
body t hr odgtfectsi the aphfmi@tdansmission returned from the game machine 27 to

the game machine control module 1, as described in conjunction with

steps ST].", ST2, and ST3, electric power is supplied from.the motor

driver 34 shown in Fig. 7 to the motor 24 for rotation. Such rotation

vibrates the entire game machine control module 1.

If there is no hit, the actioﬁ target based on the control button
is displayed on the screen of the monitor in step ST13, and the next
action would be performed according to the resulf. of operation of the
control button fram the game machine control module 1 by step ST5 (Fiqg.
8).

In addition , while it is arranged that the dynamic transmission
data generated at a hit as described above is received as a specific
response signal by the game machine control module 1, the arrangement
may be to send it f£rom the game machine 27 to the game machine control
module 1 via mono-directional cammunication.

Here, Fig. 10A particularly shows packet data PA for rotating and
driving the motor 24 among the dynamic transmission data sent from the
game machine 27 to the game machine control module 1. In this
embodiment, one packet is constituted by four current value data.
Respective microcamputer of the game machine 27 and the game machine
control module 1 process data in every 1/60 seconds (one frame). |

Accordingly, the packet data PA is also sent from the game machine 27 to

REPLACEMENT SHEET

30 MAR 2001




a response nenber which is positioned at a predeterm ned place on said ganme
machi ne control nodule itself and which is operated by said control nenber
in response to said predeterm ned dynam c transm ssion data received from
sai d game nmachi ne body to cause said response nenber to operate so as to
enhance anbi ence of a user holding the game machi ne nodul e during a gane,
sai d response nenber being controlled by said control nenber based on a
plurality of said control data so as to sé%cti vel y generate difference
actions of pamhtbff asponstt hefdeire 20t awayheregalerthnbikia-sCBTR adH BTl beeng
according to claim 26, wherein said response nenber is a vibration nenber,
and sai d vimbnatedrtonehder the odrbvay pedtdHy apdi defianed aglr pepdeledsioy as to
sel ectively 95 generate difference vibrations based on a plurality of
sai d contr aklatively or partially pushing out them, whereby dynamic transmission

is applied to the palm, or so-called bodily sensation of response is fed

back.

Here, the resilient members 37A and 37B may be made of, for
example, rubber members, resin members, or fabric members,

The response member 21 is substantially same as that of the first
embodiment described in conjunction with Fig. 2 other than its structure
and mounting, so that same reference numerals are used for description.
The bidirectional serial communication is also performed in the similar
technique.

The response member 21 is constructed by cutting away a part of
the portion of the first control support 4 constituted by the upper and
lower cases 2 and 3 to which the palm abuts, and mounting the resilient
members 37A and 37B to close the cut-away portions. Then, it comprises
therein, as shown in Fig. 12, a motor 38 being drivingly rotated, and a
column—-shaped rotating member 41 that is mounted on the rotating shaft
39 of the motor 38 and has a plurality of projections 40 at suitable
positions. The resilient members 37A and 37B thus mounted had, as shown
in Fig. 13, a structure longer in the longitudinal direction and shorter
in the lateral direction at the portion of the first control support 4

where the palm abuts. Therefore, when the column-shaped rotating member
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data. 2§. The gane machi ne control nodul e according to claim 27, wherein
a plurality of said control data are, at least, a first control data for
anal og-vi brating said vibration nenber and a second control data for
digital-vibrating said vibration nmenber. 29. The: gane nmachi ne contr ol
nodul e according to claim27, wherein: sag ganme machine control nodule is
conposed of a housing and a pair of handl'es diverging fromeach other in a

d'reCt'Onﬂhégﬂhiiign?ﬂgﬁgﬂg t oward a user; said diverging handles are
connected and supported by said user's hand pal ns; and said vibration
menber is positioned at, at |east, one place of the spatial position of a
pair of said handles or nearly a center position of the housing. 30. The

game machimne Coptgple MBAGUIR asHEioli Mgddle BAGEHY 4% RAERI £F IdtJopdiR t8&h d
vi bration nmenbers, wherein

buttons, which is connected to a game machine body through a cable,
comprising:

a control member for transmitting the operation data obtained by
a plurality of said operation buttons to said game machine body through
said cable, and for receiving the data containing a predetermined
dynamic transmission data from said game machiner body through said
cable; and

a response member which is positioned at a predetermined place on

said game machine control module itself and which is operated by said
control member in response to said predetermined dynamic transmission
data received form said game machine body to cause said response member
to operate so as to enhance ambience of a user holding the game machine

control module during a game.

2. The game machine control module according to claim 1, wherein

said response member is a vibration member.

3. The game machine control module according to claim 2, wherein:
said game machine control module is composed of a housing and a
pair of handles diverging from each other in a direction fram said

housing toward a user;

said diverging handles are connected and supported by hand palms

of said user; and
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said twa nenbers are arranged at, at |east, two places of the spatial
position of a pair of said handles or nearly a center position of the
housi ng, and said vibration nmenbers positioned at two places have a
different size fromeach other; and 96 with respect to each of said
vi bration nenbers, a plurality of said control data are contained in the
dynam c transm ssion data. 31. The gane nachine control nodule according to
claim?29 conprising two said vibration nenbers, wherein said two vibration
menbers are arranged at, at |east, two pl 8%s of the spatial position of a
pair of said hasaicyibraticar hentercestaaranpxi gtoratofleaste bhoeslage afidhai t h
respect to each of said vibration nenbers, a plurality of

spatial position of a pair of said handles or nearly center position of

the housing.

4. The game machine control module according to claim 3, comprising
two said vibration members, wherein

said two vibration members are arranged at, at least, two places
of the spatial position of a pair of said handles or nearly a center
position of the housing, and said two vibration members arranged at two

places have a different size from each other.

5. The game machine control module according to claim 2, wherein
said vibration member comprises:
a motor;

a rotating shaft of which one side is connected to said motor;

and

a member eccentrically mounted to the other side of said rotating
shaft.
6. . The game machine control module according to claim 2, wherein:

said predetermined transmission data has a plurality of packet
data and each packet data has data representing a plurality of values

of a driving electric current; and

said control member generates a driving electric current waveform
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said control data are contained in the dynam c transm ssion data. 32. The
gane machi ne control nodule according to claim?29, wherein said vibration
menber conprises: a notor; a rotating shaft of which one side is connected
to said notor; and a nenber eccentrically nounted to the other side of said

rotating shaft. 33. The gane machi ne control nodul e according to claim
32, wherein said vibrating nenber conprises: a coil; and a nagnetic
material corresponding to said coil; whereipn said coil or said magnetic

material vibrates by the magnetic flux gen %t ed on
to be supplied to said vibration member from the data representing

said plurality of values of the driving electric current.

7. The game machine control module according to claim 2, wherein
the power supply for driving said vibration member is supplied

from said game machine body itself.

8. The game machine control module according to claim 2, wherein

said game machine control module has a power supply member for

driving said vibration member.

9. The game machine control module according to claim 8, wherein

said power supply member is a changeable battery.

10. The game machine control module according to claim 3, wherein
said control member controls the magnitude of the vibration of

said vibration member based on said dynamic transmission data.

11, The game machine control module according to claim 1, wherein

said response member is a sound generating member.

12, The game machine control module according to claim 1, wherein

said response member is a light emitting member.
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97 said,coil. 34. The gane machi ne control nodul e according to claim 33,
wherein said gane nmachine control nodule is conposed of a housing and a
pai r of handl es diverging fromeach other in a direction from said housing
toward a user; said diverging handl es are connected and supported by said
user's hand pal ns; and said vibration nenber is arranged at, at |east, one
pl ace of the spatial position of a pair of said handles or nearly a center
position of the housing. 35. The gane machi ne control nodul e according to
claim 34 conprising two said vibration neflers, wherein said two vibration
menbers are arranged at, at |least, two places of the spatial position of a
pair of sd3d hdhe ganemaghine \coptzehinqdulesperenfing tclRdNs? ngcomprdsing d

WO Vi br atyan JEIRALSPASH teABEHs Awherein
said two vibration members are arranged at, at least, two places
of the spatial position of a pair of said handles or nearly a center
position of the housing, and said dynamic transmission data contains
control data for controlling the vibrating action of each of said

vibration members.

14. The game machine control module according to claim 2, wherein
said vibrating member comprises:
a coil; and

a magnetic material corresponding to said coil; wherein one of
said coil or said magnetic material vibrates by the magnetic flux

generated on said coil.

15. The game machine control module according to claim 14, wher;ein:

said game machine control module is composed of a housing and a
pair of handles diverging from each other in a direction from said
hou_s_ing toward a user;

said diverging handles are connected and supported by hand palms'

of said user; and

said vibration member is positioned at, at least, one place of
spatial position of a pair of said handles or nearly a center of the

housing.
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two pl aces have a different size fromeach other; and wth respect to each
of said vibration nenbers, a plurality of said control data are contained
in the dynamic transm ssion data. 36. The ganme nmachi ne control nodul e
according to claim 34 conprising two said vibration nenbers, wherein said
two vibration nmenbers are arranged at, at |east, tw places of the spati al
position of a pair of said handles or nearly a center of 98 t he housi ng;
and with respect to each of said vibration nenbers, a plurality of said
control data are contained in the dynam c2&ransm ssion dat a.

16. The game machine control module according to claim 15 comprising

two said vibration members, wherein

said two vibration members are arranged ét, at least, two places
of the spatial position of a pair of said handles or nearly a center
position of the housing, and said two vibration members arranged at

two places have a different size from each other.

17. The game machine control module according to claim 14, wherein:
said dynamic transmission data has a plurality of packet.data and

each packet data has data representing a plurality of values of a

driving electric current; and

said control member generates a driving electric current waveform
to be supplied to said vibration member from the data representing said

values of the driving electric current.

18. The game machine control module according to claim 14, wherein
the power supply for driving said vibration member is supplied

from said game machine body itself.

19. The game machine control module according to claim 14, wherein
said game machine control module has a power supply member for

driving said vibration member.
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93
20. The game machine control module according to claim 19, wherein

said power supply member is a changeable battery.

21. The game machine control module according to claim 15, wherein
said control member controls the magnitude of the vibration of

said vibration member based on said dynamic transmission data.

22. The game machine control module according to claim 14, wherein
said vibration member is composed of a plurality of coils
generating the magnetic flux in a plurality of directions and magnetic

materials corresponding to a plurality of said coils.

23. The game machine control module according to claim 22, wherein

a plurality of said coils are unified with one another.

24. The game rﬁachine control module accorcﬁing to claim 14, wherein:
said module further has a dete_cting member for detecting the
position of said module; and
" said control member corrects t1-1e driving data to be supplied to

said vibfation mémber based on the detection result of said detecting

member.

25. The game machine control module according to claim 15, comprising

two said vibration members, wherein
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said two vibration members are arranged at, at least, two places
of the spatial position of a pair of said handles or nearly a center
position of the housing, and said dynamic transmissio:i data contains
control data for controlling the vibrating action of each of said

vibration members.

26. -A game machine control module having a plurality of operation
buttons, ‘which is connected to a game machine body through cable,
coamprising:

a control member for transmitting the operation data cobtained by
a plurality of said operation buttons to said game machine body through
said cable, and for receiving the data containing a predetermined
dynamic transmission data, which further contains a plurality of control
data, from said game machine body through said cable; and

a response member which is positioned at a predetermined place on

said game machine control module itself and which is operated by said
control member in response to said predetermined dynamic transmission
data received from said game machine body to cause said response member
to operate so as to enhance ambience of a user holding the game maéhine
module during a game, said response member being controlled by said
control member based on a plurality of said control data so as to

selectively generate difference actions of said response member.

27. The game machine control module according to claim 26, wherein
said response member is a vibration mewmber, and said vibration

member is controlled by said control member so as to sélectively
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generate difference vibrations based on a plurality of said control

data.

28. The game machine control module according to claim 27, wherein
a plurality of said control data are, at least, a first control
data for analog-vibrating said vibration member and a second control

data for digital-vibrating said vibration member.

29. The game machine control module according 'to claim 27, wherein:

said game machine control module is composed of a housing and a
pair of handles diverging from each other in a direction from saidl
housing toward a user;

said diverging handles are connected and supported by said user’s
hand palxps; and

said vibration member is positioned at, at least, one place of

the spatial position of a pair of said handles or nearly a center

position of the housing.

30. The game machine control module according to claim 29 comprising
two said vibration members, wherein

. said two members are arranged at, at least, two places of the
séatial position of a pair of said handles or nearly a center position
of the housing, and said vibration members positioned at two places have

a different size from each other; and
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with respect to each of said vibration members, a plurality of

said control data are contained in the dynamic transmission data.

31. The game macﬁine control module according to claim 29 comprising
two said vibration members, wherein

said two vibration members are arranged at, at least, two places
of the spatial position of a pair of said handles or nearly a center
position of the housing; and

with respect to each of said vibration members, a plurality of

said control data are contained in the dynamic transmission data.
32. The game machine control module according to claim 29, wherein
said vibration member comprises:
a motor;

a rotating shaft of which one side is connected to said motor;

and
a member eccentrically mounted to the other side of said rotating
shaft.

33.  The game machine control module according to claim 32, wherein
" said vibrating member comprises:
a coil; and
a magnetic material corresponding to said coil; wherein said coil

or said magnetic mate-rial vibrates by the magnetic flux generated on

et ettt )
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said coil.

34. The game machine control module according to claim 33, wherein
said game machine control module is camposed of a housing and a

pair of handles diverging from each other in a direction fram said

housing toward a user;

said diverging handles.are connected and supported by said user’s

hand palms; and

said vibration mewber is arranged at, at least, one place of the

spatial position of a pair of said handles or nearly a center position

of the housing.

35. The game machine control module according to claim 34 comprising
two said vibration members, wherein

said two vibration members are arranged at, at least, two places
of the spatial position of a pair of said handles or nearly a center
position of the housing, and said two vibration members positioned at

two places have a different size from each other; and
with i:espect to each of said vibration members, a plurality of

said control data are contained in the dynamic transmission data.

36.. The game machine control module according to claim 34 comprising
two said vibration members, wherein
said two vibration members are arranged at, at least, two places

of tl;e spatial position of a pair of said handles or nearly a center of
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the housing; and

with respect to each of said vibration members, a plurality of

said control data are contained in the dynamic transmission data.
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