DESCRI PTI ON Operating Device for Gane Machine Technical Field This

I nvention to an operating device used in a gane nachj ing a
di spl ay dg{/(ﬁzszf %sr for exanple, a television receiver. I\/tr)yé;ﬁ”%;rng‘y

particularly, it relates to an operating deV|ce controlling the operation
of ‘rotating a display character di spl ayed! on a display screen, continuously
changing its speed of novenent or deform ng the display character
Background Art Heretofore, a gane machi ne enpl oying a television receiver
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has a main body portion connected to the tel evision receiver used as a

di spl ay device, and an operating device connected to this nmai.n body portion
of the gawe9IsMEd85ne over a connection cable for controlli ngPGCTHIPIOEITRay
character displayed on the display screen of the television receiver. The
mai n body portion of the ganme machi ne hag encl osed therein a disc driving
unit for reproducing an optical disc as a recording nmediumcarrying a
recorded gane program and a picture processing device for displaying the
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Plural operating buttons are arranged in the operating device connected to
the main Qe feedsti on of the game nachine. The user operat esdiiipsfo1274.
operating buttons provided on the 2 operating device for entering to the
"pi cture processing device the conmand |nf8rnat|on concerni ng the novenent
of the display character displayed on the®display screen of the television
receiver for controlling the direction of novenent of the display
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character in accordance with the command information for carrying out the
gane. The operating device used in this sort of the gane Qgé e i s used by
bei ng gr i¥¥B&¥1%B%h hand or finger. That is, such operati HZP &l%’gl?’ﬁ used
whi ch -has, on its one side, a direction comrand operating unit including a
cross-shaped or circular direction comand operating button and which al so
has, on its other side, a function setting unit including plural function
setting/executing buttons for setting or executing the operating functions
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anot her and having operating units adapted for being contacted with or

noved awa soci ated contacts. These switches are sel ' rned
on and of &%%ﬁﬁgsgcross-shaped or circular direction coman oéjei’r%lgﬁzkg

buttons for nmoving the display characters. For exanpl e, the display
character is noved in a direction along whPch is arrayed the one of the
four switches that has been turned on. The function setting/executing unit
has switches arranged in association with the plural function
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3.display character allocated to the button is set or the function proper
to the display character is executed. Since the direction command operating
unit of tWOWI6#%ting device sinply affords a command si gnaFCFERITBRZRNg t he
di splay character in a direction along which is arrayed the one of the four
switches arranged at right angle to eachéother, the operating unit cannot
i ssue the command information of rotating the display character as it is
advanced, or of changing the |ine
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of sight-

di fficul t yRpespie@gsencountered in constructing the ganme progr g,

the display character. The result is that

di spl ay character perform ng variegated novenents. On the other hand,

the switches making up the direction conngnd operating unit merely i
the conmand information of controlling th

nmovenent of the display
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character by being turned on and off by actuation of the direction comrand

operating buttons,

whi | e being

EdHodperforma series of continuous novenents. Thus,

an operating device has beenwgro osed havin
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operating unit to which can be entered a conmmand signal enabling the

di splay character to be noved as it rotates or as it changes.] d or
enabl i ng WRI%628N ay character to change its formor confi ggFtﬁggaﬁ%in

operating device of this type has been disclosed in Japanese Lai d- Open

Pat ent Application 7-88252. 4 However,8if a | arge nunber of operating
units are provided
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in the operating device, it becones difficult to smoothly select the
operating 8i9§/§628?i sclosure of the Invention It is therefore_an object of
the present invention to provide an operating device for a Hhe
capabl e of snoothly operating a | arge nunber of operating units. It is

anot her object of the present invention t&8 provide an operating device for
a gane nmachi ne designed for facilitating the operation of the operating
unit issuing the command information for noving the display character as it:
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Its formor configuration. It is still another object of the present

I nvention to provide an operating device for a.ganme machi ne enabling the
use of a Wams/16285gr am havi ng a di splay character capabl e of PERIRATOIIT4

vari egated novenents or operations. It is yet another object of the present
I nvention to provide an operating device fgpr a gane nmachi ne enabling
execution of a gane having excellent sinulated reality feeling. An
operating device used in a gane machine for playing a tel evision gane
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sides on respective end parts of the main body portion. A first operating
unit i s nagdsadssn one end of the main body portion 5 an®CINBELVIATH
operating unit is nounted on the .opposite end of the main body portion. The
first and second operating units are proyjded with a plurality of thrusting
operators protruded fromthe upper surface of the main body portion and a
plurality of signal input elenments thrust by the thrusting operators. A
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operating unit and a fourth operating unit are arranged facing each other
on the pr nds of the first and second grip portions. he
third and%@gﬁfﬁgoperatl ng units has a rotation nenber and ?E‘g ?g{z‘lﬂt‘y of
signal input devices thrust by the rotation nmenber. Wen the first and
second grip portions are gripped, the thi'fd and fourth grip portions can be
mani pul ated by a thunb finger of a hand gripping the first or second
gripping portion. The third and fourth operating units, provided with
signal input EEEERMES 106 pEIHEE BYEThE aot Bilos Beeber8 dZhtBileduaa

novenents of a display character on a screen, such as
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sinmul taneously rotating and noving the display character, noving it w
vari abl e syeeghaass changing its configuration, while enteri n@PCI/XPoTomRm

signal to the nmain body portion of the game machi ne.

second grip portions, protruded fromthe gad portions of the main body

portion,

whil e being fornmed for extendi ng downwardly of the main body portion,
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6 operating uhits protruded over the upper surface of the nmain body portion

when the user is . gripping the first or second gripping portg e
| ower surVRI&1685 he main body portion is formed an engagerrién ”?Jgglezgg

engaged by a portion of the hand or finger when the first and/or second
gripping portion is gripped by the hand d# finger. Wth the engagenent
iZF?ZEIsn?ﬁgggagretgfangg or finger, the operating device can be grippedl
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Mor eover, a fi nger support is provided in register wwth the engagenent

recess fo he front side of the main body portion. ()Q,Cglh? ctive
ends on t@??g&r%?gsurface of the main body portion are nmounte @Pgnd

si xth operating portions. A vibration inparting nechanismis enclosed
wi thin the operating device of the present15i nvention for inparting
vibrations to the user during operation for executing the gane with
excellent sinulated reality feeling The vibration inparting

mechani smis wmmﬂﬁﬁﬁf’ﬁ@aStaWGBd i HedyRfs 254213 Gnge il krichtfles a
driving notor and an offset nenber
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mounted on a drivi n'g shaft of the driving notor. Brief Description of the
Drawings Fig.1l is a perspective view showi ng an operating deyice for a gane
nmachi ne a&‘g?ﬁ*“ﬁﬁsto the present invention. Fig.2 is a pl angﬁéﬁ?@ﬂzyhe
operating device for a gane 7 machi ne shown in Fig.1l. Fig.3 is a back
side view of the operating device for thelb
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ganme nmachine shown in Fig.l. Fig.4 is-a front view of the operating device

for the gpERs/igMei ne shown in Fig.1l. Fig.5 is a right-hand eecrigesvioarsof the
operating device for the gane machine shown in Fig.1l. Fig.6 is a |eft-hand

side view of the operating device for thelt,?garre machi ne shown in Fig.1.
Fig.7 is a perspective view showi ng the state of use of the operating
device for the game machine shown in Fig.1l. Fig.8 is a side view showi ng -
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operating device being nounted on a nounting surface. Fig.9 is a
perspectiyve view show ng essential portions of the first op | It.
Fig. 10 i sWP %4l cross-sectional view showing the first g%@é%&?%gﬂunit.
Fig.1l1 is a cross-sectional view showi ng the inoperative state of first to
fourth thrusting operators making up the ¥ rst operating unit. Fig.12 is a
cross-sectional view showing the state of the second thrusting operator of
the first operating unit being thrust.
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Fig.13 is a cross-sectional view showing the state of the

8 second

thrusting vgosad26 of the first operating unit having been tgupshorehyg. 14
i s an expl oded perspective view showing a nulti- directional input device

making up third and fourth operating unit§9 Fig.15 is a
view showng the nulti- _

cross-secti onal
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directional input device with an operating shaft inits initial state.
Fig.16 is a cross-sectional view showng the nulti- directional input

devi ce wi "WOPH28Der ati ng shaft having been rotated. Fig. 17 PHCINRI701274
cross-sectional view showing the nulti- directional input device show ng
the state of operating a thrusting typg8switch elenent. Fig.18 is a
cross-sectional view showing the nulti- directional input device

showi ng the state of the thrusting type switch el enent havi ng been
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Fig.19 is an expl oded perspective view showing a vibration inparting

mechani sm ﬁ%& %g IS a perspective view showing the state i Lch the
vibratingvy ) ! %g mechani sm has been built in the main bo TP of

the gane machine. Fig.21 is a plan view showing the state in which the
operating device for the game machine ac8brding to the present invention
has been connected to the main body portion of the gane ‘
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9 machi ne. Best Mdde for Carrying Qut the Invention Referring to the
drawi ngs, -an operating device for a gane nmachi ne according to the present
i nvent i oweiosMe28e expl ained in detail. The operating devi c@RCIHPITBTHane
machine is connected to a nmain body portion of the gane nmachine for
controlling the operation of the present gane nmachi ne for executing the
gane software recorded on an optical disc. The main body portion of the
ganme nmachi ne has encl osed therein a disc driving unit for
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reproduci ng an optical disc as a recording nedi um having a ganme program

recorded tywgysRAgeednd a picture processing unit for displayi ngcpyysipriaYy
character along with a background picture on the screen of a television

receiver in accordance with a gane prograﬁlwuxwded on the optical disc.
The operating device 1 for the gane nmachi 4 according to the present

I nvention includes a nain body portion 4 made up of an upper half 2 and a
| ower half 3 abutted and secured to each other such as with set-screws, as

shown in Fig. i &R ik épFl 9 Bilgsiil M GH T2 R DB br 0i braZ Fmk a
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mai n body portion 4 so that, when the device 1 is connected to the main
body portion of the gane nmachine for playing the gane, the | ]£+pns 5,
6 will beVR?923 by being held in their entirety with the userEs pal ns.
These first and second grip 10 portions are progressively spaced apart
from each other towards the distal ends witile being directed downwardly of
the. mai n body portion 4, as shown in Figs.2, 3 and 4. For enabling the
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gri pping over an extended tinme, the first and second grip portions 5, 6 are

t aper ed fw@*ﬁgssconnecti ng portions to the main body porti @gripediiete
bei ng arcuatel’y shaped on the peripheral surfaces and on the distal ends

t hereof, as shown in Figs.2, 5 and 6. On &?e end side of the main body
portion 4 is mounted a first operating un 9 having first to fourth _
thrusting operators 8a, 8b, 8c and 8d protruded on the upper surface of the
mai n body portion 4 at right angles to each other, as shown in Figs.1l and
2. The first to fourth thrusting B O BEJEBYE 8c and 8d making up the
first operating unit 9 are unified to a rotation
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actuating nenber 10 having its center portion supported for rotation and
are arrayed at ri

t he rotatWﬂ%9%EFﬁg
first to fourth thrusting operators 8a, 8b, 8c and 8d nmaking up the first
operating uni

Is provided with s

operat or |

e

novement &f

he" di

ht angles to one another about the center of rotation of
ting nenber 10 as the center of rotation. PCTAREHORRM { he

cted as one to2ene another. The first operator 9
Wt evi ces, as signal input devices, in association
U ﬂﬂﬂthrusting operators 8a, 8b, 8c and 8d. The first

direction command controller controlling the
splay character, such that, by selectively thrusting the

first to fourth thrusting EROGH
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operators 8a, 8b, 8 electively turning on/off the swtch
devi ces Qﬁiékfd ﬂ!ﬂﬂ”l Elﬂﬁ II g operators, the displ ¥crgrereRter 1S
moved in t e arrayi he thrust operator 8a, 8b, 8c or 8d. On
t he opposite side of the main body portigﬁ 4 is nmounted a second operating
unit 12 having protuberant first to four thrusting operators 1la, 11b,

11c and 11d of the main body portion 4 arrayed at ri ght angl es to one
anot her. These first
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to fourth thrusting OH UE“H IH , 11c and 11d are formed as :

| ndependent nenbers & o ® as signal input devices are nounted
I n associ aybYRndgsh these thrusting operators 1la, 11b, 1lc ﬁ:ﬂq y
turning on the sf%tch devices associateggwith the first to fouryéﬁﬁﬁ?gsting

operators 1la, 11b, 1l1c and 11d, the second operating unit 12 sets the

~functions of the display character the thrusting operators
1la, 11b, 1l1lc and 11d or executes ﬁﬁ%é?%%%%g of the display character, -

the second operating unit 12 thus operating as a function setting or

executing 9o opee 1 @P8" 61 180 I8V 6 )l ek B RS Bl HVSAR SRS
CGBRMIESHhA ; HILVWIEROEE 1 1 -2 08ME bhic ; MOFEROEWEEIILEERL,
(4R) ]
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and fourth operating L,W"ﬁ orner portions on its connecting side
to the mai n body portii "mlf""ﬁmm,wlnnl sides of the first and second
grip porti w628 Eaclf oft t Mese third and fourth operati npciemwererrd 4,
15 includes a rotation nenber 16 rotatd#@¥ e in a 360[err] direction about a
pi vot 16a as the center of rotation and a signal input elenent, such as a

vari abl e 12 resistance elenent, operated by this rotation nenber
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| F—hRAREEE.
6. FREEBAKONEMOSREMABELTESRUSE6 D
FFERAERSNEI L 2/ULET IHROBEAR 1 HRERO S/ — 2
MR,
7. PREBAEIE, FES3IRVE 4 OREBOBIET — K1)
DRXBY D RABREBERT bR L REE T 5HROKE
B 1LERRO S — ARARGEER.
8. (WE#) LRBBEAEE, TRSMNSEAENESERLT
LERMETAHROMES 1 HEROF — LS ARIELRE,
0. LEEBMHEMMII. SR Lb—FOMBEAICER S
TLRHMLTIEROBEE 8 HERD S — A ARIELR,
10. LRESFEEEIT, Bihe—5 2, LRESHE—F OBE
BMICRY T bR RLBR L b bR 5o L 2 BME T 5HROK
HE 8 HERD S — A ARIERE,
11. Gam) HEAEKL, |
ERBEAKDERBRO— RN HREE S Wil 1 RUE 2 0
B L | | | D
EREBASO—BHMICER S, LREEAEO LERMICR
HT 5 MEOWERET L, LEARERETF L VAERESH
PEBOESANRTLEETEE 1 OREB L.
EREEBAKOMBBMICER SN, FREBKED EEAICE
BT 3 HBRORERET L, FESFERETC LV MERESH
PEBOEEANRTLEATIB20ORERE
LESH 1 RVE 2 0RSEOERBAOENETILBICERS

BRI sh - BREHE195)



Specifically, the rﬂ’ ﬂ"ﬂm I's mounted towards the distal end of
a pivot 16a nounted ﬂlg (jto its neutral position by a bi asi ng
nmenber  angyd sg/{¢9 at ed in a '360"[ ersr] *di recti on about the pi VYethebibs 9{ t he
pi vot 16a as center of rotation. These 4ghird and fourth operat| ng ATt s 14,
15 are used for enabling inputting of a command signal for enabling

anal ogi cal novenents such as conbined rotation and |inear novenent, |inear
novenent with a variabl e speed or change of the configuration of the

di spl ay char adner [H§zs bt dnkiFodE & O Lt-h K bR BrofEok 15 Fon t he-
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T T
mai n body portion 4 gmmm” ' ck side fromwhich are protruded the
first and second gri mum#!yal Ee arranged -fifth and sixth operating
units 17, wiPoesiagse fi'fth ahd sixt h'W0perating units 17, 18 ipiehee0id7s st

and second thrusting operators 19a, 19b3qnd 20a, 20b, respectively. These

thrusting operators 19a, 19b and 20a, 20b are associated with switch
devices. By turning on the switched associated with the first and second

thrusting operators 19a, 19b and 20a, 20 the fjifth and sixth operating
anita 170 18 sttSthe (B | SHIRRING M By chabcotord a1 PHOSE BFIthe
thrusting operators 19a, 19b and 20a, 20b or, execute the functions owned by
the display cidiBckdifzthé 2B LTI ROBEE 1 s HERO YV — L EE,
20. (B LEEDNSSEBIE, BEBHE—F L, FEEDHE-
FORBBMIZRYMITONEZRBLBH LRI LEHBLTS

BROBHEE 1 SEHERO S — L%\,

B s hiBEEHE19%



fifth and sixth operating units 17, 18 thus operating as function setting

and executing sections. 13 Between the first operating uni q t he
second opWOAS8162BSunit 12 on the upper surface of the main M’%&’Sﬁ tn 4
are nmounted, side-by-side, a start switch 22 for commandi ng start of a gane
and a selection swtch 23 for selecting, at the tinme of starting the gane,
the degree of ease or difficulties with V\hi194p4
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‘the gane is played. Between the third and fourth operating units 14, 15 on
t he upper % of the main body portion 4 are nounted a Bpsiefal ON
switch 24 rsélecting the operating node of the third and fourt

operating units 14, 15 and a display unit 25 for displaying the state of

t he operating node of the third and fouEPQ4ﬁmwaiing units 14, 15. This
display unit 25 is constituted by a lig emtting device, such as |ight
emtting diode. By switching the node sel ecton switch 24, an operating node
enabling the inputting of a command signal fromthe third and fourth
operating units 14, 15 or an operating node |nh|b|t|ng the inputting of the
command si gnal fronlthe third and fourth
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operating units 14, 15 is selected. In addition, an operating node is

sel ected which enables inputting of a command signal fromthe third and
fourth oP¥@ABAESunits 14, 15 and which has switched the fFfdISHUEE the
first to fourth thrusting operators 1la to 11d and the functions of the
first and second thrusting operators 19a, 19b, 20a, 20b of the fifth and
sixth operating units 17, 18. Dependi n@Bfl#l t he states of the operating
nodes, the display unit 25 is turned on and off, with switching of the.

di splay light.
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14 In the |ower surface of the main body portion 4 are formed engagenent

recesses V%g -ﬁ@gngaged by a portion of left and right finggefmdneidds when -
the firstWan§ second grip portions 5, 6 are gripped by these fingers,

as shown in Fig.7. These engagenent recesses 26, 27 are forned as
snmoot hly curved reentrant portions, as $4n in Figs.5 and 6. In register
with the engagenent recesses 26, 27 on the front side of the main body
portion 4 are formed dependi ng finger supports 28, 29, as also shown in

Figs.5 and 6. Specifically,

9b /T
Lfs Lfz L'y Lfs

FIG.7



the finger supports 28, 29 are protruded fromthe | ower ends of protuberant
portions 31, 32 on both ends on the front side of the main bodklypgortion 4
carryi ng Weogi6k8sh and sixth operating units 17, 18. Wth tReT 71274
above-descri bed operating device of the present invention, in which the
first and second grip portions 5, 6 are protuberantly fornmed on the main
body portion 4, since the first and secdd4rip portions 5, 6 are held by
being entirely wapped with both palns, there is no necessity of supporting
the main body portion 4 with fingers, such that the operating device can be
gripped in such a state that ten at the nmaxi numand six in the '




| east of both hands can be noved freely. |If, for exanple, the first and
second 9&8 Blgﬁt#gons 5, 6 are gripped as they are wapped egdy/ R4t h
bot h pal thunmb fingers Rf1, Lfl of left and right hands can be
ext ended over rotation nmenbers 16 of the third and fourth operating units
14, 15, first to fourth 15 thrusting gﬂirators 8a to 8d of the first
operatlng unit 9 and over the first to F th thrusting operators 1la to
11d of the
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second operating unit 2 to enable selective thrusting of the rotation

menber 16, thrusting operators 8a to 8d and the thrustiq&{&ggrators
lla to WQI98/162B% particular, since the rotation menber s PEEIBTMIAE ¢ hi r d

and fourth operating units 14, 15 are arranged facing the proxinmal ends

whi ch are coupling sides to the main body portion 4 of the first and second
grip portions 5, 6 gripped by being entV%bEy encl osed by both pal ns, the
rotation nenbers 16 lie closest to the thunb fingers Rf1, Lfl when the
first and second grip portions 5, 6 are gripped by left and ri ght hands.
Thus, the rotation nenbers 16 can be turned easily with the thunb fingers

Rfl, Lfl. -
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Al so, when the first and second grip portions 5 6 are gripped by being
entirely _ by both palns, as shown in Fig.7, the ind | Rf 2,
Lf2 and s h@fég“hgers Rf 3, Lf3 of both hands can be extend%ﬁ%gggléi;‘tions

enabling selective thrusting of the first and second thrusting operators
19a, 19b and 20a, 20b of the fifth and sjixth operating units 17, 18. Thus,
when the operating device 1 is gripped 894 th hands, the first and second
grip portions 5, 6 are enclosed with both palns and both third fingers Rf4,
Lf4 and/or little fingers Rf5, Lf5 of left and right hands can be engaged

I n the engagenent recesses 26, 27 and set on the finger supports 28, 29, so
t hat :

39
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the main body portion 4 can be gripped in position. Since the 16 fingers
can be set in position on the first to sixth grip portions 14,

15, 17 VWePS1eSt hus realizing correct operations. Inst &%"B"f’;@&"ﬁg

gri pped by hand and fingers, the operating device 1 can also be set on a

pl anar setting surface S, such as a tabéﬁmas shown in Fig.5. The operating
device 1 is designed




so that, if the device 1 is set on the setting surface S wth the distal
ends of tHe ik and second grip portions 5, 6 and the di sieladen7ef the
finger supports 28, 29 as supports, thé operating surfaces of the first to
fourth thrusting operators 8a to 8d of the first operating unit 9 and the
first to fourth operators 1la to 11d of{gMoperating unit 12 will be
substantially parallel to the setting surface S. Thus the operating
device 1 can be set on the planar setting surface S and, with the pal nms set
on the first and second grip portions 5, 6, the first to sixth operators 9,
12, 14, 15, 17 and 18 can be mani pul ated w {hef ree fingers.
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The first operating unit 9 of the operating device 1 is explained in
further detail. Referring to Figs.1l, 9 and 10, the first o ' it 9

i s desi g¥@9886%8Rat the first to fourth thrusting operatorsi gaﬁ %‘gﬂ@ﬁpformed
on a rotation actuating nenber 10 are protruded into a substantially .
cross-shaped recess 30 towards one end pffyighe upper surface of the main

body portion 4. On upper, lower, left and right ends of the cross-shaped
recess 30 are formed bearing indicators 31la, 31b, 31lc and 31_d on '
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17 the inner sides of which are forned four apertures 32 at right angles to
one anot her ITowing the first to fourth thrusting operpépim8ho 8d
to be proWPL?&g‘(iz owar ds the upper side of the main body portion 4. At a
m d portion surrounded by these apertures 32 is formed a center support
boss 33 for supporting the center of tgqypper surface of the rotation
actuating nenber 10. This center support boss 33 is forned as-one wth the
i nner upper surface of the main body portion 4. Facing the rotation
actuating nmenber 10 is nmounted an el astic nmenber 35 having four novabl e
contacts 34 thrust by the first to fourth thrusting :

FIG.19



operators 8a to 8d. At the center of the elastic nenber 35 is held a
spherical |l y-shaped ful crum el enent 36, such as-a stainless steel ball, for
support i nyWa $a62®nt er on the | ower surface of the rotation BB 4nenber
10. Facing the elastic menber 35 is arranged a circuit board 38 having
four fixed contacts 37 associ ated mﬁth1 able contacts 34. Referring to
Figs.9 and 10, the rotation actuating nmenber 10 constituting the first
operating unit 9 includes a circul ar- shaped base portion 39, first to
fourth thrusting operators 8a to 8d formed as-one on an upper portion of
the base portion 39, a spherically-shaped first recess 41, a
spherical | y- shaped second

' FIG.20



recess 42 and a contact guide 43. The first recess 41 is forned on the

| ower si % gﬁllkﬁg center portion of the base portion 39 forpcaiiagoidgs W t h

t he spherlg surface of the fulcrumelenent 36, while the second recess 42
is formed on the upper side of the 18 center portion.of the base portion
39 for engaging with the center supporf4fges 33. The contact guide 43 is

protuberantly fornmed on the | ower side of the base portion 39 for thrusting
t he
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back side of the novable contacts 34 of the elastic nenber 35. Referring to
Fig.9, the four first to fourth thrusting operators 8a to 8d, fornmed as-one
with the rotation actuating nenber 10, are forned on the upper side of the

—-base ‘portion 39 so as to have facing efds~tapered and so as to be thicker

fromthe center towards outer sides, and are protruded on the upper surface
side of the main body portion 4 vDascREPTaepective apertures 32. The
el astic nenber 35 is sandw ched between the circuit board 38 and the
rotation actuati ng nenbDperda@ingdDendlcedds rf Gamenmdlaadlimer ubber contacts 34
In association with the first to fourth thrusting operators 8a to 8d.
Technical Field
This invention relates to an operating device used in a game
ﬁachiﬁe employing a display device for, for example, a teIevision
receiver. More particularly, it relates to an operating device
controlling the operation of rdtating a display character
displayed on a display screen, continuously changing ité speed
of movement or deforming the display character.
Background Art
Heretofore, a game machine employing a television receiver
has a main body portion connected to the television receiver used
as a display device, and an operating device connected to this
main body pértion of the game machine over a connection cable for
controlling_the display character displayed on the display screen
of the television receiver.
The main body portion'of the game machine has enciosed
therein a disc driving unit for reproducing an gptical disc as
a recording medium carrying a recorded game program and a picture
processing device for displaying the display character along with
a Background scene on ﬁhe scréeﬁ of the television receiver in
accordance with the game prograﬁ recorded on the optical disc.
Plural operating buttons are arranged in the operating

device connected to the main body portion of the game machine.

The wuser operates these operating buttons provided on the



The ful crumelenent 36 is spherically-shaped and is arranged at a m d
portion of the rotation actuating nenber 10 in register with the center
support boss 33 so as to be engaged in the first recess 41 formed at a md
porti-on-of-the-rotati on actuating nenbegr 10. “Wienthe rotati on actuating’
menber 10 is set on the main body portion 4, the first to fourth thrusting
oper at oppeBatingddemiecarfangatteépthal ty théhplbeugenipeocesping dwaice33
as a center and are gradually increased in height fromthe facing ends -
t owar dsthbe coppasidt € ndidtrena teinads . cdiiesrn ivignt hbembvegentend itheseti splayhe
m d portion of the recess 30 surrounded by the first
character displayed on the display screen of the television
receiver for controlling the directibn of movement of the display
character in accordance with the command information for carrying
out the game.

The operating device used in this sort of the game machine
is used by being gripped with hand or finger. That is, such
operating device is used which has, on its one side, a direction
command operating unit including a cross—shaped or circular
direction command operating button and which also has, on its
other side, a function setting unit including plural function
setting/executing buttons for setting or executing the operating
functions of the display characters. The direction command
operator includes four switches arranged at right angles to one
another and having operating units adapted for being contacted
with or moved away from associated contacts. These switches are
selectively turned on and off by the cross—shaped or circular
direction command operating buttons for moving the display
.characters. For example, the display character is moved in a
direction along which is arrayed the one of the four switches
that has been turned on. The function setting/executing unit has
switches arranged in association _with the piural function

setting/executing buttons. By turning on the switch associated

with the function setting/executing button, the function of the



19 to fourth thrusting operators 8a to 8d, the relative position of the

| atter can be easily discerned, by the tactlle feel at the finger end and
by the step difference between the md portion and the first to fourth
thrusting-operators-8a-to 8d. ‘Mreover,gif the finger énd is shifted during
the switch operation fromthe md portion towards the outer side of the
recess dfspldy cetintrctasid)ldbistnRl nred the bt tbactiisl aefteelr athd Frurddtigai end
wht ch O:)roper to the display character is executed.

Since the direction command operating unit of the operating
device simply affords a command signal for moving the display
character in a direction along which is arrayed the one of the
four switches arranged at right angle to each other, the
operating unit cannot issue the command information of rotating
the diéplay character as it is advanced, or.of changing the line
of sight of the display character. The result is that
difficulties are encountered in constructing the game program
employing a display character performing variegated movements.

On the other hand, since the switches making up the
direction command operating unit merely issues the command
information of controlling the movement of the display character
by being turned on and off by actuation of the.direction command
operating buttons, the display character performs_intermittent
movements, while being unable to perform a series of continuous
movémeﬁts.

Thus, such an operating device has been proposed having an
operating unit to which can be entered a command signal enabling -
the display character to'be moved as it rotates or.as it changes.
its speed or enabling the display character to change its form
or configuration.

An operating device of this type has been disclosed in

Japanese Laid—Open Patent Application 7-88252.



the first to fourth thrusting operators 8a to 8d is being thrust. In the
above-descri bed structure of the first operating unit 9, if none of the
first to fourth thrusting operators 8a to 8d is thrust, the rotation

-act uati ng menber 10 is raised via the-gontact guide 43, undeéer thé bias of

the elastic nmenber 35, with the center support boss 33 becom ng engaged in
t he spheri calibiweveRapefl &erarger fanbser4dfobpelre tinlgatundt sacinetgryy ideter
10. Simul taneously, the peripheral portion of the circul ar-shaped base
porti onidSthe ompératniag Wevike ,erids beiconles didifticuds 32, sgwatiidly tdedect
rotation actuating nenber 10 is retained in an initial position in which
the firthetopévatinhgt bnassi.ng operators 8a to

Disclosure of the Invention

It is therefore an 6bject of the present invention to
provide an operating device for a game machine capable of
smoothly operating a large number of operating units. |

It_is anothér object of the present invention to provide
an operating device for a game machine designed for facilitating
the operation- of the operating unit issuing the command
information for moving the display character as it rotates or as
it changes its speed or enabling the display character to change
its fprm or configuration.

It is still another object of the present invention to
provide an operating device for a game machine enabling the use
of a game program having a display character capablé of executing
variegated movements or operations.

It is yet another object of the present invention to provide
an operating device for a game machine enabling execution of a
game having excellent simulated reality feeling.

.An operating device used in a game machine for playing a
television game includes a_maiﬁ bddy portion of the operating
device and first and second gfip portions protruded from one
sides on respective end parts of the main body portion. A first

operating unit is mounted on one end of the maih body portion



8d are. protruded to outside of the upper surface of the main body portion
4. |f, wth the first to fourth thrusting operators 8a to 8d in the initial
position, the third thrusting operator 8c is thrust in the direction of
~arrows-A-or-B in Fig.12, the rotation gctuating nmenber 10 is turned in a
direction indicated by arrow RL or towards right in Fig.12, as the first
recess didi& sedcti®bpereding unit is mounted on the opposite end of the
main body portion. The first and secoﬁd operating units are
- provided with a plurality of thrusting operators protruded from
the upper surface of tﬁe main body portion and a plurality of
signal input elements thrust b& the thrusting operators. A third
operating unit and a fourth operating unit are arranged facing
each other on the proximal ends of the first and second grip
portions. Each of the third-and fourth operating units has a
rotation member and a plurality of signal input devices thrust
‘by the rotation member. When the first and second grip portions
are gripped, .thé third and .fourth grip portions can be
manipulated by a thumb finger of a hand gripping the first or
second gripping portion.

The third and fourth operating units, provided with signal
input elements manipulated by the rotation member, can execute
movements o0f a display character on a screen, such as\

simultaneously rotating and moving the display character, m§ving
if with variable speed or changing its configuration, while
entering a command signal to the main body portion of the game
machine.

Since the first and second grip portions, protruded from the
end portions of the main body portion,'are spaced apart from eéch
other towards the distal ends thereof while being formed for

extending downwardly of the main body portion, the index finger

can be extended over the operators of the first and second



on the spherical surface of the fulcrumelenent 36, wth the elastic nenber
35 being thrust downwards by the third thrusting operator 8c. If the
third thrusting operator 8c is thrust further, the rotation actuating
menber- 10 i s further-turned irn the dirgction of arrow RL; "with the ful crum
el ement 36 as the center, as shown in Fig.13, for establishing electrical

connectg

37.

If t

he

2Vidd U YR tGUuAcACbvE4 BRENGPEEORt 36+ LacdVidh tHE old 2L bdagnt act

thrusting on the third thrusting operator 8c is rel eased, the

first rgsgestort] wikerobiosl udlen UsrgeippingWolefl F@Mstherf seeond grdpping36,
with which it has so far been in contact,
portion.

In the lower surface of the main body portion is formed an

engagement recess engaged by a portion of the hand or finger when

the first and/or second gripping portion is'gripped by the hand

or finger. With the engagement recess engaged by the hand or

finger, the operating device can be gripped reliably in stable

states.

Moreover, a finger-support is .provided in register with the

engagement recess formed on the front side of the main body

portion.

On the respective ends on the front surface of the main body

portion are mounted fifth and sixth operating portions.

A vibration imparting mechanism is enclosed within the

operating device of the present invention for imparting

vibrations to the user during operation for executing the game

with excellent simulated reality feeling. The vibration

imparting mechanism is arranged in at least one of the grip

portions and includes a driving motor and an offset member

mounted on a driving shaft of the driving motor.

Brief Description of the Drawings'

Fig.1l is a perspective view showing an operating device for

a game machine according to the present invention.

Fig.2 is a plan view of the operating device for a game



under .t he bas of the elastic nenber 36. That is, the third thrusting
operator 8c is turned in the direction of arrow R2 in Fig.13 for spacing

t he novabl e contact 34 away fromthe fixed contact 37. If the third
~thrusting operator 8c-is turned further in the direction indicated by ‘arrow
R2 in Fig.13, until the center support boss 33 is engaged with the second

recess gl@ehihe gﬁbﬁhl@ﬁ gqguqtlng menber 10 is reset to the initial
position shown in Fig.11l. On the other hand, if the first thrusting

operator 8a FsgtBrust & mwdlds:sid@ viewtosi ﬁHeOf)péb&tﬁﬁgndb@dy:epCﬂo&‘i @held as
I ndicated by arrow C in F|g 10, the elastic nmenber 35a is
game machine shown in Fig.1.

Fig.4 is a front view of the operating device for the game
machine shown in Fig.l.

Fig.b is a right—-hand side view of the operating device for
the game machine shown in Fig.l. .

Fig.6 is # left-hand side view of the operating device for
the game machine shown in Fig.1.

Fig.7 is a perspective vieﬁ showing the state of use of the
operating device for the game machine shown in Fig.l.

Fig.8 is a side view showing the state of use of the
operating device for the game machine shown in Fig.1l, with the
operating device being mounted on a mounting surface.

Fig.9 is a perspective view showing essential portions of
the first operating unit.

Fig.10 is a partial cross—-sectional view showing the first
operating unit.

Fig.ll is a cross—sectional view showing the inoperative
state of first to fourth thruéting operators making up the first
operating unit.

Fig.12 is a cross—sectional view showing the state of the
second thrusting operator of the first operating unit being
thrust.

Y Fig.13 is a cross—sectional view showing the state of the



deforned under its own elasticity so-that, as the first recess 41 is
rotated on the spherical surface of the fulcrumelenent 36, the first

thrusting operator 8a is noved in a direction indicated 21 by arrowCin

Fig:120 for-realizing a swtching operakion by the novable contact 34
contacting with the fixed contact 37. The novable contact 34 and the fixed
cont act s dori@kh ik i npMderad8y 62 8Re EhesEVWobehaOMM@fdn PP i) BedkteS

pl ace by the
thrust.
Fig.14 is an exploded perspective view showing a multi-
" directional input device making up third and fourth operating
units. |

Fig.15 is &a cross—sectional view showing the multi-
directional input device with an operating shaft in ité-initial
state. | |

Fig.16 is a cross—sectional view showing the multi-
directional input device with the opérating shaft having been
rotated. |

Fig.17 1is a cross—sectional view showing the multi-
directional input device showing the state of .operating a
thrusting type switch element.

Fig.18 is a <cross—sectional view showing the multi-
directional input device showing the state of the thrusting type
switch element having been operated.

Fig.19 is an exploded perspective view showing a vibration
impafting mechanism. | |

Fig.20 is a perspective view showing the state in which the
vibrating imparting ﬁechanism has been built in the main body
portion of the game machine.

Fig.21 is a plan view showing_the state in which the
operating device for the game machine according to the present

invention has been connected to the main body portion of the game



novabl.e contact 34 being contacted with or displaced away fromthe fixed
contact 37 to permt inputting of a conmand signal of, for exanple, noving
the display character. In the operation of the first to fourth thrusting
operators 8a to 8d of the first operatigng unit ™9, sincé the ful crum point
is formed by relative engagenent of the spherically-shaped ful crum el enent
36 and fhengpberically-shaped first recess 41, the contact between the
spherical l y-shaped surfaces is exploited for varying the stroke of the

rotation actuating geydaodd for CoEtymfHPut heheshhvehntlgn operation

Moreover, the thrusting operators 8a to 8d are arranged in a segnented

manner on t hReffarfing to the drawings, an operating device for a game
machine according to the present invention will be explained in
detail.

The operating device for the game machine is congected to
a main body portion of the game machine for controlling the
operation of the presént game machine for executipg the game
software recorded on an optical disc. The main body portion of
the game machine has enclosed therein a disc driving unit for
reproducing an optical disc as a recording medium having a game
program recorded thereon and a picture processing unit for
displaying a display character along with a background picture
on the screen of a television receiver in accofdance with a game'
program recorded on the optical disc.

The operating device 1 for the game machine according to
the present invention includes a main body portion 4 made up of
an upper half 2 and a lower half 3 abutted and secured to each
"other such as with set—screws, as shown in Fig.l. Referring to
Figs.l and 2, a first grip portion 5 and a second grip portion
6 are protuberantly formed on lateral surface on both ends of the
main body portion 4 so that, when the device 1 is connected-to
the main body portion of the game machine for playing.the game,
the grip portions 5, 6 will be gripped by being held in théir

entirety with the userfs palms. These first and second grip



body portion 4, the direction of thrusting the first to fourth thrusting
operators 8a to 8d is not limted in a fixed direction but ‘the snooth
swW tching operation may be realized by actuation fromany arbitrary
direction to prevent vibrations of theggotation actuating nmenber 10 or
shifting or distortion of the center position for inproving operating
char act gy i SildrfsS a rBN H roReUNE BRETPL s fdc @i Apd 2t Of rblce QPRI atheg devwegdsl

will be explained in further detail. Referring to Figs.1 and 2, the second

oper at ifie Widtall? éhds #hilbksbadhgalliyectedsdswapeddipgcetsthé mainhbody

opposite side end on the upper surface of the main body
portion 4, as shown in Figs.2, 3 and 4. For enabling the
gripping over an extended time, the first and second grip.
portions 5, 6 are tapered from the connecting portions to the
main body portion 4, while being arcuately shaped on the
peripheral surfaces and on the distal ends thereof, as shown in
Figs.2, 5 aﬁd 6. |

On one end side of the main body portion 4 is mounted a

first operating unit 9 having first to fourth thrusting operators
8a, 8b, 8c and 8d protruded -on the.upper surface of the main.body_
portion 4 at right angles to each other, as shown in Figs.l and
2. The first to fourth thrusting operators 8a, 8b, 8c and 8d
making up the first operating unit 9 are unified to a rotation
actuating member 10 having its center portion supported for
rotation and are arrayed at right angles to one another about the
center of rotation of the rotation actuating member 10 as the
center of rotation. That is, the first to fourth thrusting
operators 8a, 8b, 8c and 8d making up the first operating unit
9 are connected as one to one another. The first operator 9 is
provided with switch devices, ‘as signal input devices, in
association with the first to f&ﬁrth thrﬁsting operators 8a; 8b,
8c and 8d. The firsﬁ operator 9 operates as a direction command

controller controlling the movement of the display character,

such that, by selectively thrusting the first to fourth thrusting



22 portion 4 and apertures 52 are formed at upper, lower, left and right
ends of the recess 51. The first to fourth thrusting operators 1la to 11d
maki ng up the second operating unit 12 are arranged on the mai n body
portion-4-so that the distal ends theg§?f“arE'protruded on the upper
surface of the main body portion 4. hin the inside of the main body
por ti 0N, de A4 o TANIHh SWJ ahadeY 68a bHr HelebYivBeyftashin® JOMHAM the

thrusting operators 1la to 11d. These switch devices are turned on or off
switeh devices associated with the thrusting operators, the
display character is moved in the arraying direction of'the
thrust operator 8a, 8b, 8c or 8d.

On the opposite side of the main body portion 4 is mounted
a second operating unit 12 having protuberant firét to fourth
thrusting operators 1la, 11b, 1l1lc and 11d of the main body
portion 4 arrayed at right angles to one another. These first
to fourth thrusting operators 1lla, 11b; 1l1c and 11d are formed
as independent members and switch devices as signai input devices.
are mounted in association with these thrusting operators 1lla,
11b, 11c and 11d. By turning on the switch devices associated

| with the first to fourth thrusting operators 1lla, 11b, 1llc and
11d, the second operating unit 12.sets the functions of the
display character allocated to the thrusting operators 1la, 11b,
11c and 11d or executes the functions of the display character,-
the second operating unit 12 thus operating aé a function setting
or executing section.

The operating device 1 of the present invention has third
and fourth operating units 14, 15'at corner portions on its
connecting side to the main body portion 4 6n the proximal sides
of the first and second grip portions 5, 6. Each of these third
and fourth operating devices 14, 15 includes a rotation member

16 rotatable in a 360° direction about a pivot 16a as the center

of rotation and a signal input element, such as a variable



by thrusting the first to fourth thrusting operators 1la to 11d for
entering a conmand signal for setting the functions or executing the
operations of the display character. On the distal end faces of the first
to fourth-thrusting operators 1la to 11d are inscribed synbol s indicating
the functions of the thrusting operatdors 1la to 11d;, such as [err], X, O or
A In . L.hent LSty hr LN r ecogd
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thrusting operator thrusting operator 1lc and the fourth
thrust ighe OPei & Ply 114 pr erf 4t X6 Wenbdrhe16Y 10l fiovnt é@r rowardndti e

respectively. Specifically, the third thrusting operator 11c and the

fourthdikyyisy | 8gdOREr akopikbd, 16a mounted so as to be reset to its
neutral position by a biasing member and is rotated in a 360°
direction about the pivot point Sf the pivot 16a as center of
rotation. These third and fourth operating'units 14, 15 are used
for enabling inputting of a command signal for enabling
analogical movements such as coﬁbined rotation and 1linear
movement, linear moveﬁent with a variable speed or éhange of the
configufation of the display character by rotational operation
of the rotation member 16.

On the left and right ends towards the front side of the
main body portion 4 opposite to its back side from which are
protruded the first and second grip portions 5, 6 are arranged
fifth and sixth operating units 17, 18. These fifth and sixth
operating units 17, 18 include first and second thrusting
operators 19a, 19b and 20a, 20b, respectively. These thrusting
operators_ 19a, 19b and 20a, 20b are associated. with switch
devices. By turning on the switched associated with the first
and second thrusting operators 19a, 19b and 20a, ZOb; the fifth
and sixth opgrating units 17, 18 set the function of the display
character allocated to the thrusting operators 19a, 19b and 20a,
20b or execute the functions owned by the display character, the
fifth and sixth operating unifs 17, 18 thus operating as function

setting and executing sections.



di sposed towards the second grip portion 6 for facilitating the
mani pul ati on by the thunb finger, are reserved for entering command
si'gnal s, such as "YES" or "NO', frequently used in playing the gane, so
that these third thrusting operator 1llggand the fourth ‘thrusting operator
11d are affixed with marks O and X corresponding to the commands of "YES"

and "NO', reppegbédetNe firg$ dpeSatidl Wil tOElad thed@ddohd RStk t o
have a | arge nunber
unit 12 on the upper surface of the main body portion 4 are
mounted, side-by-side, a start switch 22 for commanding start of
a game and a selection switch 23 for selecting, at the time of
starting the game, the degree of ease or difficulties with which
the game is played._ Between the third and fourth operating units
14, 15 on the upper surface of the main body portion 4 are
mounted a mode selecton switch 24 for selecting the operéting
mode of the third and fourth operating units 14, 15 and a display
un%t 25 for displaying the state of the operating mode of the
third and fourth operating units 14, 15. This display unit 25
is constituted by a light emitting device, such as light emitting
diode. By switching the mode selecton switch 24, an operating
mode enabling the inputting of a command signal from the third
and fdurth operating units 14, 15 or an operating mode.inhibiting
the inputting of the command signal from the third and fourth
operating units 14, 15 is selected. In addition, an operating
mode is selected which enables inputting of a command signal from
the .third and fourth operatiﬁg units 14, 15 and which has
switched the functions of the first to fourth thrusting oper#tors
.lla to 11d and the functions of.the first and second thrusting
operators 19a, 19b, 20a, 205 of the fifth and sixth operating
units 17, 18. Depending on the states of the operating @odes,
the display unit 25 is turned on and off, with switching of the

display light.



of operating units, these third and fourth thrusting operator 11c and 11d
are placed at such positions as to permt facilitated mani pulation to

i nprove operability of the smallest nunber of thrusting operators required
-in-playi ng the game. The first to-fouryh thrusting operators 1la to 11d may
be designed to display the respective functions by colors. That is, these

first to foufd RHehnleSeirn @ uafiRicH U5 the nhLid IsodRYpdLet Dén ditf 4peenbraelior s
for displaying their functions. The third and:fourth operating units 13 and

14 ar e engplgemend. rBetesesng6t 02Fi ¢ngagddane & ot iamd offourttit epdr atght
unlts 13 and 14 are arranged on substantially cylindrically-
fingers Rf, Lf when the first and/or second grip portions 5, 6
~are gripped by these fingers, as shown in Fig.7. These
engagement recesses 26, 27 are formed as smoothly curved
reentrant portions, as shown in Figs.5 and 6.

In register with the engagement recesses 26, 27 on the front
side of the main body portion 4 are formed depending finger
supports 28, 29, as also shown in Figs.5 and 6. Specifically,.
the finger supports 28, 29 are profruded from the lower ends of
protuberant portions 31, 32 on both ends on the front side of.the
main body portion 4 carrying the fifth and sixth operating units
17, 18.

With the above—described operating devfce of the present
invention, in which the first and second grip portions 5, 6 are
protuberanfly formed on the main body portion 4, since the first
and second gfip portions 5, 6 are held by being entirely wrapped
with both palms, there is no necessity of supportiﬁg the main
body portién 4 with fingers, such that the operating device can
be gripped in such a state.that ten at the maximum and six in the
least of both hands can be moved freely. If, for example, the
first and second grip portions 5; 6 are gripped as they are
wrapped entirely with both palms, both thumb fingers Rfl, Lfl of

left and right hands can be extended over rotation members 16 of

the third and fourth operating units 14, 15, first to fourth



shaped nounting portions 47, 48 at corner portions of the connecting
portions of the proximal ends of the first and second grip portions 5, 6 to

t hie mai n body portion 4. Since the third and fourth operating units 14“and"____

| 5- are--of--the sane-structure, the thirgd.operating unit 14 only i's
expl ained. The third operating unit 14 has a nulti-directional input device

50 as sPR¥RstInkl GpbratorEish Nl taadbf eghbobak st BPHE‘&@QYligC%nEiQ ey
box- shaped upper franme 50 and an arched first interlock nenber 51, as shown

in Fig.d¢erThhe imtrerd ank M SHrdecingSoperatdrend1s2tengaged it

rotational shaft 54 of a
second operating unit 2 to enable selective thrusting of the
rotation member 16, thrusting operators 8a to 8d and the
thrusting operators 1la to 11d. In particular, since the
rotation members 16 of the third and fourth opérating units 14,
15 are arranged facing the proximal ends which are coupling sides
to the main body portion 4 of thé first and second grip portions
5, 6 gripped by being ehtirely enclosed by both palms, the
rofation members 16 lie closest to the thumb fingers.Rfl, Lf1l
when the first and second grip portions 5§, 6 are gripped by left
and right hands. Thus, the rotation members 16 can be turned
easily with the thumb fingers Rf1l, Lfl.

Also, when the first and second grip portions 5, 6 are
gripped by being entirely enclosed by both palms, as shown in
Fig.7, the index fingers Rf2, Lf2 and second fingers Rf3, Lf3 of
both hands can be extended to positions enabling selective
thrusting of the first and second thrusting operators 19a, 19b
and 20a, 20b of the fifth and sixth operating units 17, 18;

- Thus, when the operating device 1 is gripped by both hands,
the first and second grip pbftions 5, 6 are enclosed with both
palms and both third fingers Rf4, Lf4 and/or little fingers Rf5,
Lf5 of left and right hands can be engdged in the engagement

recesses 26, 27 and set on the finger supports 28, 29, so that

the main body portion 4 can be gripped in position. Since the



first .variable resistor 53a constituting a rotary detector secured to a

| ateral side 50a of the upper franme 50. The 24 interlock nenber 51 has
on its opposite warped end 52 a boss 55 loosely fitted in an opening 56
formed in a |l ateralside 50b facing t | at eral si de 50a of "thé framg 50
for rotatably supporting the first interl ock nmenber 51 on the upper franme

50. An pperabsntahabe Sdet S ifPUPSSHL 8bnt g CeRberf s h@oUPPEELh grip
portions 9, 12, 14, 15, 17 and 18 thus realizing correct
operations.

Instead of being gripped by hand and fingers, the operating
device 1 can also be set on a planar setting surface S8, such as
a table, as shown in Fig.5. The operating device 1 is designed
so that, if the device 1 is set on the setting surface S with the
distal.ends of the first and second grip portions 5, 6 and the
.distal ends of the finger supports 28, 29 as supports, the
operating surfaces of the first to fourth thrusting operators 8a
to 8d of the first operating unit 9 and the first to fourth
operators 1lla to 11d of the operating unit 12 will be
substantially parallel to ﬁhé setting surface §S. Thus the
ope;éting device 1 can be set on the planar setting surface S
and, with the palms set on the first and second grip portions 5,
6, the first to sixth operators 9, 12, 14, 15, 17 and 18 can be
manipulated with free fingers.

Tﬁe first operating_unit 9 of the operating device 1 is_
explained in further detail. Referring to Figé.l,_Q and iO, the
first operating unit 9 is designed so that the first to fourth
thrusting operators 8a to 8d formed on a rotation actuating
member 10 are protruded into a substantially cross—shaped recess
30 towards one end of the upper surface of the main body portion
4. On upper, lower, left and right ends of the cross—shaped

recess 30 are formed bearing indicators 3la, 31b, 31c and 31d on



frame.50. This operating shaft 57 has a saucer-shaped operating nenber 58
and a disk 59 at its nod portion. This disk 59 has an orifice 60 and a
rotation nenber 16 is nounted on the upper edge of the operating shaft 57.

Wthin the upper franme 50 is arranged @, second interlock nmenber 62 for— ="

extending at right angles to the operating shaft 57. The second interlock
member ﬁﬁéhﬁﬁnérc§ﬂhﬁk RE WA H '8 W Flle@r folif 2RBYREARLY 8%! 8RIGG ghtpail T

of arns 64a, 64 An el ongated slot 65 is formed for extending fromthe
upper sdiigiae ﬁoo otdeeaJn@w@rs%fraaQ 1ewihBethal Fif3t THefonecat thgushahlg 57
and the disk 59 are inserted into the el ongated slot 65. After

operators 8a to 8d to be protruded towards the upper side of the
main body portion 4. At a mid portion surrounded by these
apertures 32 is fofmed a center support boss 33.for supporting.
the_center of the upper surface of the rotation actuating member
10. This center support boss 33 is formed as—one with the inner
upper surface of fhe main body portion 4. Facing the rotation
actuating member 10 is mounted an elastic member 35 having four
movable contacts 34 thrust by the first to fourth thrusting
operators 8a to 8d. At the center of the elastic member 35 is
held a spherically-shaped fulcrum element 36, such as a stainless
steel ball, for supporting the center on the lower surface of the
rotation actuating member 10. Facing the elastic member 35 is
arranged a circuit board 38 having four fixed contacts 37
associated with movable contacts 34.

Referring to Figs.Q'and 10, the rotation actuating member
10 constituting the first operating unit 9 includes a circular-
shaped base portion 39, fifst to fourth thrusting operators 8a
to 8d formed as—one on an upper portion of the base portion 39,
a spherically—shaped first recess 41, a spherically—-shaped second
recess 42 and a contact guide 43. The first recess 41 is formed
on the lower side of the cenﬁer portion of the base portion 39
for engaging with the spherical surface of.the fulcrum element

36, while the second recess 42 is formed on the upper side of the



regi stration of the orifice 60 in the disk 59 relative to a lateral side
opening 66 of the ball 63, the pin 67 is inserted int the opening 66 and
the orifice 60. The operating shaft 57 is mounted on the second interlock
menber--62 “fror rotation al ong the”eronq”red'grﬁf"GS'about the pin 67 as
center. The end of the arm 64a of the second interlock nmenber 62 is engaged,
with ”’t?er{t%ﬁr%oﬁb%h e ofnthaseCcopdlrv8bhaldlee F&51 ehehgIRE SPCLH ednko a

| ateral side 50c of the upper frane 50, while the end of the opposite side
arm 64k drstd# t s@PpbAtaboss 33. The contact guide 43 is protuberantly
formed on the lower side of the base portion 39 for thrusting the
back side of the movable contacts 34 of the elastic member 35.
Referring to Fig.9, the four first to fourth thrusting operators
Ba to 8d, formed as-one with the rotation actuating member 10,
are fbrméd on the upper side of the base portion 39 so as to have
facing ends tapered and so as to be thicker from the center
towards outer sides, and are protruded on the upper surface sidg
of the main body portion 4 via the respective apertures 32.

The elastic member 35 is sandwiched between the circuit
board 38 and the rotation actuating member 10 and includes four
movable rubber contacts 34 in association with the first to

' fourth thrusﬁing operators 8a to 84.

The fulcrum element 36 is spherically—-shaped and is arranged
gt a mid portion of the rotation actuating member 10 in registeg
with the center support boss 33 so as to be engaged in the first
recess 41 formed at a mid portion 6f the rotation actuating
member 10.

When the rotation actuating member 10 is set on the main
body portion 4, the first to fourth thrusting operators 8a to 8d
are arranged radially with the center support boss 33 as a
center and are gradually increased in height from the facing ends
towards the opposite outer ends. Thus, when the finger end is

set on the mid portion of the recess 30 surrounded by the first



25 el gngated opening 70 fornmed in the lateral surface 50d of the upper
frame 50 for being protruded outwards fromthe |ateral side 50d of the
upper franme 50. The operating shaft 57 is passed through the el ongated

sl ot 71-in-the-frrst~interlock'nenber'fgiso as to be protruded outwards via
an opening 72 in the upper surface of e upper frame 50. The operating

shaft 5ol PodHiPULARK (e JRiAloRl! 83 EBTBA' {ReN3X14198 bod ARG of
rotatably housed the saucer-shape
operat i fige "R ro@an be easily discerned, by the tactile feel at the
finger end and by the step difference betweeh the mid portion and
the first to fourth thrusting operators 8a to 8d. Moreover, if
the finger end is shifted during the switch operation from the
mid portion towards the outer side of the recess 30, it can be
easily discerned by the tactile feel at the finger end which of
thelfirst to fourth thrusting operators 8a to 8d is being thrust.

In the above—described structure of the first operating unit
9, if none of the first to fourth thrusting operators 8a to 8d
is thrust, the rotation actuating member 10 is raised via the
contact guide 43, under the bias of the elastic member 35, with
the center support boss 33 becoming engaged in the spherically-—
shaped second recess 42 of the rotation actuating member 10.
Simultaneously, the peripheral portion of the circular-shaped
base portion 39 is retained by the ends of the apertures 32, so
that the rotation actuating member 10 is retainéd in an initial
position in which the first to fourth thrustiné operators 8a to
8d are protruded to outside of the upper surface of the ﬁain body
portion 4.

If, with the first_tq fourth thrusting operators 8a to_8d
in the initial position,.the third thrustiﬂg operator 8c is
thrust in the direction of arrows A.or B in Fig.12, tﬁe rotation
actuating member 10 is turned in a direction indicated by arrow

R1 or towards right in Fig.12, as the first recess 41 is rotated



On the | ower end side of the upper frane 50 is nounted a | ower frame 57.
The upper surface of the lower frame 75 is formed with a supporting wall
section 77 for vertically novably housing a flange 76 of the restoration

- menber’ 73. Between the bottom surface" the Iower frame 75 and an outer -
peri pheral edge 78 of the restoration nenber 75 is housed a spirally

extendi &g ERbUdbrEYidHL SurfhSel @3 OfRd | 01 BBUIRACE 16hent B@SCHi yAVALES by
this return spring 79. The end of the opposite side arm 64b of the second

i nter| ogkadEidaieniet S3PrLstes tEriBst dbRAwHPAS bedgheothiifd ehPnGatitg

opening 70 on the lateral surface 50d of the upper franme 50. The second

I nt er| coe retver 882 | s Ifot thablthird thrusting operator 8¢ is thrust
further, the rotation actuating member 10 is further turned_in
the direction of ai‘row Rl1, with the fulcrum element 36 as the
center, as shown in_ Fig.13, for establishing electrical
connection by the movable contact 34 being contacted with'the_
fixed contact 37.

If the thrusting on the third thrusting operator 8c is
released, the first recess 41 is moved in a direction away from
the fulcrum element 36, with which it has so far beén in contact,
under the bas of the elastic member 38. That is, the third
thrusfing operator 8c is turned in the direction of arrow R2 in
Fig.13 for spacing the movable contact 34 away from the fixed
contact 37. If the third thrusting operator 8c is turned further
in the direction indicated by arrow R2 in Fig.13, until the
center support boss 33 is engaged with the second recess 42, the
rotation actuating member 10 is reset to the initial position
shown in Fig.11.

On the other hand, if the first thrusting operator 8a is
thrust towards the front side of the main body portion 14 ﬁé
indicated by arrow C in Fig.10, the elastic member 35a 'is
deformed under its own elasticity'so that, as the first recess
41 is rotated on the spherical surface of the fulcrum element 36,

the first thrusting operator 8a is moved in a direction indicated



mount ed on the upper frame 50 in a direction perpendicular to the first

I nterlock menber 51 below the first interlock nenber 51. On the | atera
si'de 50d of the upper frane 50 is nounted a thrust type switch device 80
“whi-ch~has its state changed over by prgssing a spring-biased thrusting
operator 81 against the spring 26 bias. The switch device 80 has a

t hrustimg LR@wWiorid Fdd ANFENtrdéRl DEing &rswbébhohgt bpepatand byt ehlkock
menber 62. This end ' '
movable contact 34 contacting with the fixed contact 37.

The moyable contact 34 and the fixed contact 37 make up a
switch device and the switch on/off operation takes place by the
movable contact 34 being contacted with or displaced away from
the fixed contact 37 to permit inputting of a command signal of;
fof example, moving.the display character.

In the operation of the first to fourth thrusting operators
8a to 8d of the first operating unit 9, since the fulcrum point
is formed by relative engagement of the spherically—shaped
fulcrum element 36 and the spherically—shaped first recess 41,
the contact between the spherically-shaped surfaces is exploited
for varying the stroke of the rotation actuating member 10 for
realizing the switching opefation. Moreover, the thrusting
operators 8a to 8d are arranged in a segmented manner on the main
body portion 4, the direction of thrusting the first to foufth
thrusting operators 8a to 8d is not limited in a fixed direction
but the smooth switching operation may be realized by actuation
from any arbitrary direction to prevent vibrations of the
rotation actuating member 10 or shifting or distortion of the
center position for improving operéting characteristics.

- The second operating unit 12 of the operating device 1 will
be explained in further detail. Referring to Figs.l and 2, the
second operating unit 12 has a substantially cross—shaped recess -

51 on the opposite side end on the ﬁpper surface of the main body



82 is.protruded in the sane direction as a nounting |l eg 83 nounted on the
| oner edge of the upper frane 50 and termnals 84 of first and second

vari abl e resistors 53a, 53b. The operating states of the nmulti-directional
I nputting device-are-as-follows: If t?ﬁauser grips the rotation menber 16
for rotating the operating shaft 57 i n arbitrary direction, the

ntor| ORF G, 3 2P LR R ed B o 8l un e FLIIBRR" Sork PafCl o

of the LA at bAAssShaf ttRd, rlekesls r§£ | Ntgfd OfkrgBMRE" Rty Eﬁ?-u%ciﬁ@d
interl ock menber 62 are rotated and

operators lla to 11d making up the second operating unit 12 are
arranged on the main body portion 4 so that ihe distal ends
thereof are protruded on the upper surface of the main body
portion 4. Within the inside of the main body portion 4 are
arranged switch devices thrust by the first to fourth thrusting
oﬁerators lla to 11d. These switch devices are turned on or off
by thrusting the first to fourth thrusting operators 11la to 11d
for entering a command signal for setting the functions or
executing the operations of.the display character.

On the distal end faces of the first to fourth thrusting
operators 1la to 11d are inscribed symbols indicating the
functions of the thrusting operators 1lla to 11d, such as 4, X,
O or A. In the present embodiment, the first thrusting operator
lla, second thrusting operator 11b, third thrusting operator 1llc
and the fourth thrusting operator 1l1d are affixed with the
symbols A, O, X and O, respectively. Specifically, the third
thrusting operator 1llc and the fourth thrusting operator 114,
disposed towards the second grip portion 6 for facilitating the
manipulation by the thumb finger, are reserved for entering
commﬁnd signals, such as *“YES" or “NO", frequently used in playing
the game, so that these third thrusting operator 1llc and the

fourth thrusting operator 11d are affixed with marks O and X

corresponding to the commands of *“YES" and “NO", respectively.



further the rotational shafts 54 of the first and second variable resistors
53a, 53b are rotated for adjusting the resistance values. The automatic
restoration operation of the operating shaft 57 is as follows: In a neutral
state in which the operatingwshaft'57"§'not in operation, the opérating
shaft 57 is upstanding via opening 72 T'n the upper surface of the upper

frame 5Phu% he; poted B sl d et oaeweeﬁggge%ggeaemeha% angd otrl3e n¥ier

bottom surface of the restoration ne are acted upon by the return

ipggﬂgm gg obbrbBengPahdtsNy hafde thisdtahdefolibem thrastiake operdtdr
1ic and 11d are placed at such positions as to permit facilitated
manipulation to improve operability of the smallest number of
thrusting operators required in playing the game.

The first to fourth thrusting operators 1lla to.lld may be
designed to display the respective functions by colors. That is,
these first fo fourth thrusting operators 1lla to 11d may be of
different colors for displaying their functions.

The third and fourth operating wunits 13 and 14 are
explained. Referring to Fig.l, these third and fourth operating
units 13 and 14 are arranged on subsfantially cylindrically-
shaped mounting portions 47, 48 at corner portions of the
connecting portions of the proximal ends of the first and second
grip portions 5, 6 to the main body portion 4.

Since the third and fourth operating units 14 andl5 are of
the same structure, the third operating unit 14 only is
explained. |

The third operating unit 14 has a multi—-directional input
device 50 as shown in Fig.14. This multi-directional input
device 50 has a box—shaped upper frame 50 énd an arched first
interlock member 51, as shown iﬁ Fig.14. This interlock member
51 has its wérped end 52 engaged by a rotational shaft 54 of a

first wvariable resistor 53a 'constituting a rotary detector

secured to a lateral side 50a of the upper frame 50. The



direction, as shown in Fig.16, the flange 85, having an arcuate 27

portion with a progressively increasing radius of curvature towards an

outer side of the operating nenber 58, thrusts the restoration menber

t-hat-the -restorati on nmenber 75“iS'nUv%Q{domnwards al ong the supporting
S

section 77 of the lower franme 75 agai

‘the force of the return sprin

75 so

Swall o

g 79.
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loosely fitted in an opening 56 formed in a lateral side 50b
facing the lateral side 50a of the frame 50 for rotatably
supporting the first interlock member 51 on the upper frame 50.

An operating shaft 57 is mounted at the center of the upper
frame 50. This operating shaft 57 has a saucer—-shaped operating
member 58 and a disk 59 at its mod portion. This disk 59 has an
orifice 60 and a rotation member 16 is mounted on the upper edge
of the operating shaft 57.

Within the upper frame 50 is arranged a second interlock
member 62 for extending at right ﬁngles to the operating shaft
57. The sécond interlock member 62 has a center ball 63 from
which are -transversely extended a pair of arms 64a, 64b. An
elongated slot 65 is formed for extending from the upper surface
to the lower sﬁrfacé of the ball 63. The operating shaft 57 and
the disk 59 are inserted into the elongated slot 65. After
registration of the orifice 60 in the disk 59 relative to a
lateral side opening 66 of the ball 63, the pin 67 is inserted
int the opening 66 and the orifice 60. The operating shaft 57 is
mounted on the second interlock member 62 for rotation along the
elongated slot 65 about the pin 867 as center.

The end of the arm 64a of the second interlock member 62
is engaged with the rotary shaft 54 of the second variable
resistor 535 secured to a lateral.side 50c of the upper frame 50,

while the end of the opposite side arm 64b is fitted in an



57 is.reset to the neutral state shown in Fig.15, that is to an upstanding
position, under the bias of the return spring 79. The operation of the
switch device 80 is explained by referring to Figs.17 and 18. In the

non- oper ati-ng—st-ate, “the operating‘sk&ﬁé“S?“Ts i N"thé position shown in
Fig.17 in which the end of the arm 64b of the second interlock nenber 62 is
spaced é‘%?ﬂ%#é&”b&:'&%ih@f USRS | ASrRE" 2h0t h1l 19t diil Sy £hcdevbae oF0.t1d th

t he end e arm 64b being pressured against the upper edge of the
el ongat @gpopefidite Hb ifbort bR ingt prak redetiacathddsf tide fhenkabédral Ididee

operating shaft 57 is pressed downwards fromthis state, the end of the arm
50d of the upper frame 50. The operating shaft 57 is passed
through the elongated slot.71 in the first interlock member 51
so as to be profrudedloutwards'via an opening 72 in the upper
surface of the upper frame 50.

The operating shaft 57 is éupported on a restoration memﬁer
73 having on its upper surface a recéss 74 in which is rotatably
housed the saucer—shaped operating member 58.. .

On the lower end side of the upper frame 50 is mounted a
lower frﬁme 57. The upper surface_of the lower frame 75 is
formed with a supporting wall section 77 for vertically movably
housing a flange 76 of the restoration member 73. Between the
bottom surface of the lower frame 75 and an outer peripheral edge
78 of the restoration member 75 is housed a spirally extending
return spring 79. The restoration member 73 is biased upwards
by this_return spring 79. The end of the opposite side arm 64b
of the second interlbck member 62 is pressed against the upper
edge of the elongated opening 70 on the lateral surface 50d of
the upper frame 50. The second interlock membef 62 is rotatably
mounted on the uéper frame 50 in a direction perpendicular to the
first interlock member 51 below the first interlock member 51.

On the lateral side 50d of the upper frame 50 is mounted a

thrust type switch device 80 which has its State changed over by

pressing a spring-biased thrusting operator 81 against the spring



64b of the second interlock nenber 62 is noved downwards al ong the

el ongated opening 70, against the force of the return spring 79, with the
engagenent point of the arme64a with the rotary shaft 54 of the variable
resistor 53a as a fulcrum-—until the g of the arm64b”i's retained by the
| ower edge of the el ongated opening 70 operating as a stop. In the

intering;dde epfeobyliRen2udvidh gt UnlsS d Nentdutishd NGpOPLESF OFaBingfl ahhe

switch device 80 downwards for changing over the state of the switch device
80. end 82 of an arm 64b of the second interlock member 62. This end

82 is protruded in the same direction as a mounting leg 83
mounted on the ;oﬁer edge of the upper frame 50 and terminals 84
of first and second variable resistors 53a, 53b.

The operating states of the multi-directional inputting
device are as follows:

If tﬁe user grips the rotation member 16 for rotating the
operafing shaft 57'in an arbitrary direction, the operating shaft
57 is rotated about the point of intersection of the second
interlock member 62 ahd the pin 67 as the center of rotation.
With rotation of the operating shaft 57, the first interlock
member 51 and the second interlock member 62 are rotated and
furfher the rotational shafts 54 of the first and second variable
resistors 653a, 53b.are rotated for adjusting the resistance
values.

The automatic restoration operation of the operating shaft
57 is as"follows:

In a neutral state in which the operating shaft 57 is not
in operation, the operating shaft.57 is upstanding via opening.
72 in the upper surface of the upper frame 50. The bottom surface
of the operating member 58 and the inner bottom surface of the
restoration member 75 are acted upon by the return spring 79. If
the operating shaft 57 is tilted from this state in the clockwise

direction, as shown in Fig.16, the flange 85, having an arcuate



28 If .the thrusting on the operating shaft 57 ceases, the end of the arm
64b is reset to the state shown in Fig.17, under the force of repul sion of
the return spring 79, with the end of the arm 64b being reset to the state
—of-Fi-g.-18 in which it is abutted againgst the upper edge of the elongated
sl ot 30. Meanwhile, the switch device 80 is operated if the operating shaft
57 is ths el oHOWWEH da fEdgFdies svale Iihotidding Radibecrot Uch@edaitihran

optional direction. Thus, by rotating the rotation nmenber 16 for actuating
the firséwapdssanonatear isdlde g sié obpe PoBing SBbmbern68t hi ttiraeds the
restoration member 75 so that the restoration member 75 is moved
downwards along the supporting wall section 77 of the lower frame
75 against the force of the feturn spring 79. 1f the operating
force on the operating shaft 57 is released, the operating shaft
57 is reset to the neutral state shown in Fig.15, that is to an
upstanding position, ﬁnder the biﬁs of the return spring i9.

The operation of the switch device 80 is explained by
referring to Figs.17 and 18.

In the non—operating state, the operating shaft 57 is in the
position shown in Fig.1l7 in which the end of the arm 64b of -the
second interlock member 62 is spaced apart from the thrusting
operator 81 of the switch device 80, with the end of the arm 64b
being pressured against the upper edge of the elongated opening
70 in the lateral surface 50d of the frame 50. If the operating
shaft 57 is pressed downwards from this state, the end of the arm
64b of the second interlock member 62 is moved downwards along
the elongated opening 70, against the force of the return spring
79, with the engagement point of the arm 64a with the rotary
shaft 54 of the variable resistor 53a as a fulcrum, until the end
of the arm 64b is retained by the lower edge of the elongated
opening 70 operating as a stop. Iﬁ the inferim, the end of the
arm 64b thrusts the thrusting operator 81 of the switch device

80 downwards for changing over the state of the switch device 80.



fourth operatorsl4, 15 can issue the commuand information of continuously
movi ng the display character with an accel erated novenent, rotating the
di splay character as it is advanced or varying the line of sight of the
di-spl-ay -eharacter. The fifth and sixtt operating-units 17, 18 arranged on
the front side of the main body porti 4 are explained. The fifth and

si xth PG %fé%n%ga%%gg QFQtf Bog %f%r@lf éééesan%fee%wadotfhgjuati ng

operators ange es on the front Si

- the "a'a[}@ombp 5t ir@Bet %Betﬁ’lre()tsrtléq:%d Howeidli 812l 1 #Ndankber eRE EbeREt he
front surtace o the main body portion 4 via upper and lower pairs of
apert urgs prepulsion of the return spring 79, with the end of the arm 64b
being reset to the state of Fig.18 in which it is abutted against
the upper edge of the elongated slot 30. Meanwhile, the switch
deviee. 80 is operated if the operating shaft 57 is thrust
downwards from the state in which it has been turned in an
optional direction.

Thus, by rotating the rotation member 16 for actuating the
first and second variable resistors.53a, 53b, the third and
fourth operatorsld4d, 15 can issue the command information of
continuously moving the display character with an accelerated
movement, rotating the display character as it is advanced or
varying the line of sight of the display character.

The fifth and sixth operating units 17, 18 arranged on the
front side of the main body portion 4 are explained.

The fifth and sixth operators 17, 18 are designed so that
the first and second thrusting operators 19a, 19b, 20a, 20b
arranged on both sides on the front side of the main body portion
4 are protruded at the distal ends thereof from the front surface
of the:main body pdrtion 4 via upper apd lower pairs of aﬁertures
91 arranged parallel to each other. Within the main body portion
4 are arranged switch devices in association with these thrusting
operators 19a, 19b and 20a, 20b.

The operating device 1 of the present invention is provided



91 arranged parallel to each other. Wthin the main body portion 4 are

arranged switch devices in association with these thrusting operators 19a,

19b and 20a, 20b. The operating device 1 of the present invention is

provided - 29 wth a-vibration inpartjng nmechani sm 92 for i'nparting

vibrations to the user so that the gar%é;will be played with a higher

SiHU|a%%9ﬂ{%9Ufﬂ*aRQ%hiquaIQEﬁgthEﬂah9Qmi@?aféfnﬂmﬂ&?b?ﬁESGEbrations
to the user so that the game will be played with a higher
simulated reality feeling. This vibration imparting mechanism
82 is provided on the proximal end of the first grip portion 5
held by the left hand when.the user grips the operating device
"1, This vibration imparting mechanism 92 is made up of a driving
.mqtor 93 driven by a driving command signal supplied from the
main body portion of the game machine and an offset member 95
mounted on a driving shaft 94 of the driving motor 93. The
offset member 95 is formed by a metallic member of a larger
weight mass to constitute a semi—circular weight 95a offset with
respect to a fitting hole 96 into which is fitted the driving
shaft 94 and which operates as a center of rotation. The driving
motor 93, having the offset member 95 mounted on the driving
shaft 94, is mounted by fitting the motor housing 98 in a fitting
recess 97 in the form of a rectangular tube on the inner side of
the first grip portion 5.

With the vibration imparting mechanism 92, constructed as
described above, the driving motor 93 is driven for rotating the
offset member 95, so that the driving motor 93 undergoes
vibrations. These viﬁrations are transmitted via a peripheral
wall section 97a constitufing the fitfing recess 97 to the first
grip portion 5 and thence transmitted to the hands and fingers
gripping the grip portion 5.

The vibration imparting mechanism 92 may also be provided



92 is.provided on the proximal end of the first grip portion 5 held by the
| eft hand when the user grips the operating device 1. This vibration

i fparting mechanism 92 is nade up of a driving notor 93 driven by a driving
command si gnal supplied'fron1the“warw§gKW'portion'of t he game machi ne and’
an of fset nenber 95 nmounted on a driving shaft 94 of the driving notor 93.

The of fsety fe el oD éfiﬁo?ngiQM ﬁ.netallic menber of a |arger wei ght nmass
u t

t-o constitute a sem-circular weight 95a offset with respect to a fitting
hol e 96 i nt orydigbves-ddddrabeldn@pdiratiing 8beite94 PO YhéCBampematBsnas a

center of rotation. The driving notor 93, having the offset nenber 95
nount echsdbtdiEnglrto/i e present invention is connected to a main body
portion 101 of the game machine, as shown in Fig.21l.

The operating device 1 is donnected to the main body portion
101 of the game machine by a connection cord 102 derived from the
mid portion on the front side of the main body portion 4. This
connection cord 102 has an end.connector 103 which connects the
dperating device 1 to the main body portion 101 of the game
machiné by connecting the connector 103 to a jack 104 provided
on a lateral surface of the main body portion 101 of the game
machine.

The main body portion 101 of the game machine is provided
with plural jacks 104 for connection to plural operating devices
i.

The main body portion 101 of the game ﬁachine is provided
with a disc driving unit 105 for reproducing an optical disc
having recorded thereon game programs and a picture processing

~ device for displaying the display .character along with the
background picture on a screen of a television receiver in
accofdance with the game program recorded on the optical disc.
The main body portion 101 of the.game machine is also provided
with a reset switch 106 for.resétting the game then going on, a

. power switch 107 and a 1lid opening button 109 for opening a 1lid

108 adapted for opening/closing a disc mounting portion of the



shaft.94, is nounted by fitting the notor housing 98 in a fitting recess 97
in the formof a rectangular tube on the inner side of the first grip
portion 5. Wth the vibration inparting nechani sm 92, constructed as
descri-bed-above, the driving notor-93_ s driven for rotating the offset
menber 95, so that the driving mBtor 93 under goes vi brations. These

vi bratiQ N 1tted via a peripheral wall section 97a constituting
t he fitlgﬁb%%geéggpgwﬁéithe first grip portion 5 and thence transmtted to

the hands ang,ef ifAd8r ol PBIrRd ohhq 04" id¥ R igdined maldifivd biatéSndspad t i ng
mechani sm 92 nmay also_be provi ded _
to a television receiver as a display device for displaying the
display character along wifh a background picture for the game.
With the above—described oﬁerating device 1 for the game
machine according to the present invention, the user can operate
the first to sixth operating units 9, 2, 14, 15, 17 or 18, using
ten fingers at the maximum, with the first and secona grip
portions 5, 6 with both hands. The operating device for the game
machine can also be operated with only one of the first and
second grip portions 5, 6 gripped. That is, by proﬁerly
actuating the first to sixth operating units 9, 2, 14, 15, ;7 or
18, not only can the display character be moved horizontally, but
. alsq-the display character bee rotated or moved by accelerated
movemeﬁts in meeting with the game with the three—dimensional
spatial picture. Moreover, since.vibrations can be imparted to
the user, the game can be played with éxcellent simulated reality
feeling.

Thus, by using the operating device 1 for the game machine
according to the present invention, the display character can
perform complex movements to carry out a game program with
imbroved simulated reality feeling; Fof examplé, such a game can
be played in which an airplane ora submarine is moved through a

three—dimensional spacing.



30 on _ the second grip portion 6. The above-descri bed operating device 1 for
t he game machi ne according to the present invention is connected to a nmain
baedy portion 101 of the game nachine, as shown in Fig.21. The operating
device 1 is -connected-tothe main body portion 101-of the ganme-machine by a
connection cord 102 derived fronrthelﬁ{;portion on the front side of the

mai n body portion 4. This Industrial Applicability

With the operating device for a game machine according to
the present invention, the third and fourth operating units
provided with signal input elements manipulated by rotation
members are provided facing each other on the proximal ends of
the first and second grip portions, so that a game program can
be easily executed which has a display_character capable of
execﬁting variegated movements. In addition, a. vibration
imparting mechanism is provided in the operating device for the
game machine sd that vibrations can.be imparted to the wuser
during the game for enabling the game to be played with improved

simulated reality feeling.



connection cord 102 has—an end connector 103 which connects the operating

devi ce H"Imnm ' y portion 101 of the ganme machi ne by connecting the
connect I 104 provided on a lateral surface of the main body
portion 101° oft t e gane machine. The ‘mai n body portion 101 of the - game
nmachine is provided with plural jacks 394 for connection to plural
operating devices 1. The main body 8g{tion 101 of the ganme machine is
provided with a disc driving.unit 1 ?%Wsreproducing an optical disc

having jecopded LRgEERE 8BS R P92 AL hUiFiid CIUAFESHHY

a main body portion of the operating device;

first and second grip portions protruded from one sides on
respective end parts of said main body portion; |

a first operating unit mounted on one end of said main body
portion and having a plurality of thrusting operators protruded
from the upper surface of said main body portion and a plurality
of signal input elements thrust by said thrusting operators;

a second operating unit mountéd on the opposite end of said
main body poriion and having a plurality of thrusting operators
protruded from the upper surface of said main body portion and
a plurality of signal input elements thrust by said thrusting
operators; and

third and fourth operating units arranged facing each.other
on the proximal ends of said first and second grip porfions and
each having a rotation member and a plurality of signal input
devices thrust by said rotation member.

2. The operating device for a game machine as claimed in claim
‘_1 wherein said first and second grip portions are protruded from

ne sides of respective end parts of said main body portion so as

to be spaced apart from éach othér towards distal end sides and

so as to be directed dowhﬁardly of said main body portion.

3. The operating device for a game machine as claimed in claim

1 wherein said operators of said first operating unit are

This Sheet Has Been Reilaced




devi ce for the di spl ay character al ong with the background
pi ctu m ﬂ %nn a television receiver in accordance with the gane
progr

machi ne |s al so provided with a reset- 3 itch~106 for resetting the gane
t hen going on, a power switch 107 and 2" | id opening button 109 for opening

a 11d 108 aaphfsb i PFVghY/ Gheibadtd dhsCaHBYRbENGnAOEYOBOdtited 31

about a mid point of inferconnection as a fulcrum point..
4. The operating device for a game machine as claimed in claim
1 wherein engagement recesses.engaged by part of the hand or
finger when the first and second grip porfions are gripped by the
hand or finger are formed in the lower surface of the main body
portion.
5. The operating device for a game machine as claimed in claim
4 wherein finger supports are protuberantly formed in register
with said engagement recesses.
6. The operating device for a game machine as claimed in claih
1 wherein fifth and sixth operating units are arranged on
respective end sides on the front surface of said main body
portion.
7. The éperating device for a game machine as claimed in claim
1 wherein a switching unit for switching the operating modes of
said third and fourth operating units is provided on said main
body portion.
8. The operating device for a game machine as claimed in claim
1 further comprising:

a vibration imparting mechanism enclosed therein.
9. The operating device for a game machine as claimed in claim
8 wherein

said vibration imparting mechanism is arranged in at least

one of the grip portions.

HIS SHEET HAS BEEN
REPLACED

" This Sheet Has Beenllrilaced

e optical disc. The main body portion 101 of the game



di sc mai n body portion 101 of the game machine i's

conn jlmllmnlmmlmml on receiver as a display device for displaying the
di spl ay charactersalong with a background picture for the gane. Wth the

above-descri bed operating device 1 for,the gane machimeaccording to the
present invention,-the user can operaté the first to sixth operating units

9, 2, 1h. 19nel bptr a&qnguﬁbqche@ﬁ;iQgﬁéﬁea&aéﬂfngnéényﬂh1mbhh1hh%15hh5t

and second grip portlons 5 bot h hands. The operating device for the

game e Rime-<aan s%.ﬁp Vi QRS A eﬂn%liﬁr?@'de@ﬂ@n@ém thel1hiest aaagiseagnd
grip portions 5, 6 gripped. IS by properly

motor and an offset member mounted on a driving shaft thereof.
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actuating the first to sixth operating units 9, 2, 14, 15, 17 or 18, not
only can the display character be noved horlzontally but al so.the display
character bee rotated or noved by accel erated novenents in nmeeting with the
gane with the three-di-mensional spatial.picture. Mreover, since V|brat|ons
can be inparted to the user, the gane €an be played with excellent

sinmul ated reality feeling. Thus bysH§TREcthe operating device 1 for the
garme nmachi ne according to the present invention, the display character can

perform conphex JPMUBIHS dOvLeEr HsBU! id GANFams OgABALMET FolrMWIRYAthe a
sinmulated reality feeling. For exanple, such a gane can

television game includes a main body portion of the operating

device and first and second grip portions protruded from one

sides on respective end parts of the main body portion. A first
operating unit is mounted on one end of the main body portion and

a second operating unit is mounted on the opposite end of the

main body pertion, The first and second operating units are
provided with a plurality of thrusting operators protruded from

the upper surface of the main body portion and a plurality of

signal input elements thrust by the thrusting operators. A third
operating unit and.a fourth operating unit are arranged facing

each other on the proximal ends of the first and second grip
portions. Each of the third and fourth operating units has a
rotation member and a plurality-of signal input devices thrust

by the rotation member. When the first and second grip portions

are gripped, the third and fourth grip portions can be
manipulated by a thumb finger of a hand gripping the first or

second gripping portion. A vibration imparting mechanism for

- imparting vibrations in meeting with the progress of the game is

provided in the main body portion of the operating device.



be played in which an airplane ora submarine is noved through a

t hr ee- di nensi onal spaci ng. 32 Industrial Applicability Wth the
operating device for a gane nmchine according to the present invention, the
third and fourth operating units provided with signal input elenents
mani pul ated by rotation nmenbers are provided facing each other on the
proxi mal ends of 9

17




the first and second grip portions, so that a gane program can be easily
executed which has a display character capabl e of executing variegated
novenents. In addition, a vibration inparting nechanismis provided in the
operating device for the gane machine so that vibrations can be inparted to
the user during the gane for enabling the gane to be played wth inproved
sinmul ated reality feeling. 33

FIG.3




Clainms 1. (anended) An operating device for a game nmachi ne conpri sing:

first and second grip portions protruded fromone sides on respective end
parts of a main body portion of the device; a first operating unit nounted
on one end of said main body portion and having a plurality of thrusting
operators protruded fromthe upper surface of said nmain body portion and a
plurality of si.gnal input elenments thrust by said thrusting operators; a
second operating unit nmounted on the opposite end of said nmain body portion
and having a plurality of thrusting gperators protruded fromthe upper
surface of said main body portioqﬁaﬁﬁ__\

FIG.6



a plurality of signal input elenments thrust by said thrusting operators;
and third and fourth operating units arranged facing each other on the
proxi mal ends of said first and second grip portions and each having a
rotation nmenber and a plurality of signal input devices thrust by said
rotation nenber. 2. The operating device for a gane machine as clained in
claim1 wherein said first and second grip portions are protruded from ne
si des of respective end parts of said nmain body portion so as to be spaced
apart from each other towards distal end sides and so as to be directed
downwardly of said nmain body portion.
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3. The operating device for a gane machine as clainmed in claim1 wherein
said operators of said first operating unit are interconnected at right
angl es to one another and rmay be rotated 34 about a md point of

i nterconnection as a fulcrumpoint. 4. The operating device for a gane
machine as clainmed in claim1l wherein engagenent recesses engaged by part
of the hand or finger when the first and second grip portions are gripped
by the
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hand or finger are formed in the |ower surface of the main body portion. 5.
The operating device for a gane nachine as clained in claim4 wherein
finger supports are protuberantly forned in register with said engagenent
recesses. 6. The operating device for a ganme machine as clainmed in claim1l
wherein fifth and sixth operating units are arranged on respective end
sides on the front surface of said nmain body portion. 7. The operating
device for a game nmachine as clained in claim1l wherein a switching unit
for switching the operating nodes of
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FIG.10




said third and fourth operating units is provided on said main body
portion. 8. (anended) The operating device for a ganme machine as clained in
claim1 further conprising: a vibration inparting mechani smenclosed in the
mai n body portion of the device. 9. The operating device for a gane nachi ne
as clainmed in claim8 wherein said vibration inparting nechanismis
arranged in at |east one of the grip portions.
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35 10. The operating device for a gane machine as clained in claim3$8
wherein said vibration inparting nechanismincludes a driving notor and an
of fset menmber nounted on a driving shaft thereof. 11. (added) A gane
machi ne conprising an operating device for the ganme machi ne having a main
body portion of the operating device; first and second grip portions
protruded from one sides on respective end parts of said main body portion;
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a first operating unit nmounted on one end of said main body portion and
having a plurality of thrusting operators protruded fromthe upper surface
of said main body portion and a plurality of signal input elenents thrust
by said thrusting operators; a second operating unit nounted on the
opposite end of said main body portion and having a plurality of thrusting
operators protruded fromthe upper surface of said main body portion and a
plurality of signal input elenents thrust by said thrusting operators; and
third and fourth operating units arranqﬁ§ faci ng each other on the proxina
ends of said first and second grip portijons and

FIG.14



each having a rotation nenber and a plurality of signal input devices
thrust by said rotation nenber. 12. (added) The gane nmachine as clained in
claim 1l wherein said first and second grip portions are protruded from one
si des of respective end parts of said nmain body portion so as to be spaced
apart from each other towards distal end sides and so as to be 35/1
directed downwardly of said main body portion.
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13. (added) The gane machine as clainmed in claim 11l wherein said operators
of said first operating unit are interconnected at right angles to one

anot her and nay be rotated about a md point of interconnection as a

ful crum point. 14. (added) The gane nmachine as clainmed in claim11
wher ei n engagenent recesses engaged by part of the hand or finger when the
first and second grip portions are gripped by the hand or finger are forned
in the |l ower surface of the main body portion. 15. (added) The gane
machine as clainmed in claim14 wherein finger supports are protuberantly
formed in register with said engagenent recesses.
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16. (added) The gane nmachine as clainmed in claim1l wherein fifth and
sixth operating units are arranged on respective end sides on the front
surface of said nain body portion. 17. (added) The gane machi ne as cl ai ned
in claimll wherein a switching unit for switching the operating nodes of
said third and fourth operating units is provided on said main body
portion. 18. (amended) The gane machine as clainmed in claim1l further
conprising: a vibration inparting nechani smenclosed in said main body
portion. 19. (anmended) The gane machine as clained in claim18 wherein

FIG.19



said vibration inparting mechanismis arranged in at |east one of the grip
portions. 35/2 20. (anended) The gane machine as clained in claim18
wherein said vibration inparting nechanismincludes a driving notor and an
of fset menber nounted on a driving shaft thereof.




ANANVVVVVVNVIVY VWV VVVVVVVVVYVI VWV VYNV

\AAA AR AAANAAAANNNNNNNNNNNNANNNNNNNN

FIG.21



S 1111117 —
\ * C L M s % ' _ 33
| Claims
1. (amended) An operating devicé for a game.machine comprising:
first and second grip portions protruded from one sides on
respective end parts of a main body portion of the device;
| a first operating unit mounted on one end of said main body
portion and having a plurglity of thrusting operators protruded
from the upper surface of said main body portion and a plurality
of signal input elements thruét by said thrusting oﬁerators;

a second operating unit mounted on the opposite end of said
main body portion and having a plurality of thrusting operators
protruded from the upper surface of said main body portién and
a plurality of signal input elements thrust by said thrusting
operators; and

third and fourth operating units arranged facing each other
on the proximal ends of said first and second grip portions and
each having a rotation member and a plurality of signal input
devices thrust by said rotation member. d
2. The operating device for a game machine as claimed in claim
1 wherein said first and second grip portions are protruded from
ne sides of respective end parts of said main body portion so as
to be spaced apart from each other toWards distal end sides and'
so as to be directed downWardly of said main body portion.

3. The operating device for a game machine as claimed in claim

1 wherein said operators of said first operating unit are

interconnected at right angles to one another and may be rotated
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about a mid point of interconnection as a fulcrum point.
4. The operating device for a game machine as claimed in claim
1 wherein engagement recesses engaged by part of the hand or
finger when the first and second grip.portions are gripped by the

hand or finger are formed in the lower surface of the main body

_ portion.

5. The operating device for a game machine as claimed in claim
4 wherein finger supports are protuberantly formed in register
with said engagement recesses.
6. The operating device for a game machine as claimed in claim
1 -wherein fifth and sixth operating units are arranged on
respective end sides on the front surface of said main body
portion.
7. The operating device for a game machine as claimed in claim
1 wherein a switching_unit for switching the operating modes of
said third and fourth operating units is provided on said main
body portibn. ‘
8. (amended) The’operating device for a game machine as claimed
in claim 1 further comprising:

a vibration imparting mechanism enclosed in the main body
portion of the device. |
9. The operating device for a game machine as claimed‘in claim
8 wherein

said vibration imparting mechanism is arranged in at least

one of the grip portions.
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10. The operating device for a game machine as claimed in claim
8 wherein said vibration imparting mechanism includes a driving
motor and an offset member mounted on a driving shaft thereof.
11. {added) A game machine comprising an operating device for
the game machine having

a main body portion of the operating device;

first and second grip portions protruded from one sides on
respective end parts of said main body portion;

a first operating unit mounted on one end of said main body
portion and having a plurality of thrusting operators protruded
from the_upper surface of said main body portion and a plurality
of signal input elements thrust by said thrusting operators;

a second operating unit moﬁnted on the opposite end of said
main body portion and having a plurality of thrusting operators
protruded from the upper surface of said.main body portion and

a plurality of signal input elements thrust by said thrusting

E‘

operators; and

third and fourth operating units arranged facing each other
on the proximal ends of said first and second grip ﬁortions and
each having a rotation member and a plurality of signal input
devices thrust by said rotation member.
12. (added) The game machiné as claimed in claim 11 wherein said
first and second grip portions are protruded from one sides of
respective end parts of said main body.portion so as to be spaced

apart from each other towards distal end sides and so as to be
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directed downwardly of said main body portion.
13. (added) The game machine as claimed in claim 11 wherein said
operators of said first operating unit are interconnected at
right angleé to one another and may be rotated about a mid point
of interconnection as a fulcrum point.
14. (addéd) The game machine as claimed in claim 11 wherein
engagement recesses engaged by part of the_hand or finger when
the first and second grip portions are gripped by the hand or
finger are formed in the lower surface of the main body portion.
15. (added) The game machine as claimed in claim 14 wherein
finger supports are protuberantly formed in register with said
engagement recesses.
16. (added) The game machine as claimed in claim 11 wherein
fifth and sixth operating units are arranged on respective end
sides on the front surface of said main body portion.
17. (added) The game maéhine as claimed in claim 11 wherein a
switching unit for switching the operating modes of said thiré
and fourth operating units is provided on said main body portion.
18. (amended) The game machine as claimed in claim 11 further
comprising:
a vibration imparting mechanism enclosed in said main body
portion. |
19. (amended) The game machine aslclaimed in claim 18 wherein
said vibration imparting mechanism is arranged in at least

one of the grip portions.
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20. (amended) The game machine as claimed in claim 18 wherein
said vibration imparting mechanism includes a driving motor and

an offset member mounted on a driving shaft thereof.
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(57) Abstract

An operating device used to operate a
game machine with which a television game is
played, comprising a device body, and first and
second grips projecting from one side of both
end portions. The body is provided at one end
portion thereof with a first operating member,
and at the other with a second operating
member. The first and second operating
members are provided with a plurality of push
members projecting from the upper surface of
the operator body, and a plurality of signal
input elements pressed by these push members.
The body is further provided at portions
opposed the base end portions of the first and
second grips with third and fourth operating
members having rotary operating members and
signal input elements operated by the rotary
operating members. The third and fourth
operating members are operated by the thumbs
of the user while the first and second gtips are
held by other fingers. The body is provided
therein with a vibrating mechanism for
generating vibration while the user is playing a

game.
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