TITLE OF THE | NVENTION Controller. for a Ganme Machi ne BACKGROUND OF THE

| NVENTION Field of the Invention 5 The present invention relates to
a controller for a game machine and, nore’specifically. tqo a cqntroller
used by a player for-operating a video gane nachinef%Dé§%rfptf6n’of t he
Background Art A controller for a TV game nmachine for hone use 10
(comrercially available as "Fanmily Conputer” and "N nt'endo Entertai nnment
Syst emi): which is manufactured and sold by the assignee of the present

i nvention has been well known as a controller for a gane nachine (or a gane
machi ne operating apparatus). This controller conprises a cross 15

shaped key top and provided on an operation surface of a housing, and a
rubber cont &XTkEi Q¥ \THEINVENTLAYr ebel ow, as disclosed in U S. Patent No.
4,687,200 or in Japanese_ Uility Mdel Registration No. 748986. By this
control l er, fourCoBtrobler; for  a-EangsMag] ‘given to 20 t he game
machi ne only by nmoving a_thunb_placed on the key top upward, downward, to
the left an&“Nﬁ“Fﬂ@”?ggﬂF,TgﬁdI ENT50Ne oper ated easily. However,  since

recent gane pyogga ve_becope nore conplicated and-difficult, the nunber
of operatioﬂ£§§ﬂ& gﬁm#ﬁ%hégvﬁﬁgg°ﬁeen i ncreased.  \Wen the number of
operatipon swtch are_increased Lifer i tches si nul t aneously
operated by plura ?iﬂﬁ%???g hﬁvéngion rSTétéé”ES S cg%%&g%ier oxr a

a
game machine and, more specifically, to a controller used

by a player for operating a video game machine.
Description of the Background.Art
A controller fo: a TV game machine for home use
10 (commercially available as "Family Computer" and "Nintendo
Entertainment System") which is manufactured and sold by
the assignee of the presenﬁ invention has been well known
as a controller for a game machine (or a game machine .
operating apparatus). This controller comprises a cross
15 shaped keyltop and provided on an operation surface of a
housing, and a rubber contact-switchgprdvided therebelow,
Nt | as disclosed in U.S. Patent No. 4,687,260 or in Japanese
Utility Model Registration No. 748986.  By this
controller, four different instructions can be given to
20 “the game machine only by moving a thumb placed on the key
top upward, qownward, to the left and to the-riqht,-and it
can be operated easily.
However, since recent game programs have become more
' complicated and difficult, the number.of.operation :

25. switches have been increased. When the number of



t heref ore speed of operation tends to be decreased, and m ss operation may ~
occur. Such problens nmake.the gane 5 | ess interesting. Therefore, when

t he nunber of operation switches is to be increased, design of a controller .
is of nmuch inportance. The follow ng conditions nust be satisfied to
provi de good controllability even if the nunber of 10 operation swtches
are increased, fromthe view point of human engineering. (1) It is not _.
necessary to nove one's hand as a whole to operate a switch. (2) A SWHY gh
can be depressed with'nini rum novenent 15 of a finger. (3) Di rectioh of
nmovenent of a finger is natural and accordant with novenent of the joint of
one's finger. (4) As to the index finger or mddle finger which can be
nmoved i n dpEratisn r swbechesparedincirbakbd, t Qifferent switichewamssgtch is
allotted to one finger, and the key top for the finger is large. (5) The
control | dre ceimiktdnecus iy copasatedybpophuradd£ingéys,Tlandontrol ler is.

| i ght and conpact so that it 25 Is easy to hold the controller by both
hands. - Zherefiowe fpeedonfropérathor tiends| tosbeludecreaseslgland wit hst and

frequent and rough treatnent. Unfortunately, an ideal controller for a gane
miss operation may occur. Such problems make the game

5 less interesting.
Thefefbre, when thé’number.of opératioh switches is
to be increased, design of a controller is of much | .
importanée. The fbllowing cOnditions-must be satisfied to e
provide“éoOd controllability even if the number of
10 oPe:ation‘5w§tchés.are increased, from the view point of
human engineering. |
‘(1) ‘It is not necessary to move one’s hand as a
whole to opeiate a switch.
(2)  A.switch can be depressed with minimum movement
15 of a finger. |
(3) Diredtion of'movement-of'a'finger is natural and
accordant with movement of the'joint.of one’'s finger. = :EJ
(4) As to the index finger ot.middle finger which
can be moved in narrower range compared with the thumb, .
20 only one switch is allotted to one'finger, and the key top
for the finger is large.
(5) Thé controller can be fixed when held by both
hands. ) '
"(6) The controller is light and compact so that it

Y

25 is easy to hold the controller by both hands. -



machi ne satisfying all conditions described above has not yet been
real i sed. 15 Therefore, an-object of the present invention is to
provi de a controller for a gane ma-chine which is quite easy to handl e and
enabl es qui ck and .correct operation even if the nunber of operation
switches is increased. Another  object of the present inventionis to
provide a controller for a ganme machi ne -havi ng durable structure enough to
wi t hstangd, frequent and rough handling. .According to the . invention, there
is provided a controller for a gane nmachine, said controller being held in
use by a user between left and right palns, conprising: a flat-shaped,

el ongat e housi ng having an upper 25 surface, a |ower surface and a side
surface spatially separating the upper and | ower surfaces; upper surface
user operating' neans for generating electrical signals forned at a
position on the upper 30surface of said housing reachable by a thunb of a
hand holdlnésthe housi ng; and 35 - 3- 5 si de surface user
operating neans for generating electrical signals formed at a position on
the side surface of said housing reachable by an index finger or mddle
finger of a hand hol ding the hou5|ng, wherein said side surface user
operating neans ' . - '

10 (7) The controller has durable'structu:e;enqugh to
withstand fregquent and rough treatment. _
\_/ _ anortunately, an ideal controller for a game
machine satisfying all conditions described above has not
yet been realised. _ o
15 Therefore, an object of the present invention is to
provide a controller for a game machine which is gquite
easy to handle and enables quick and correct operation
even if the number of operation switches is increased.
Another object of the present invention is to
20 prov1de a controller for a game machine having durable
structure enough to withstand frequent and rough handling.
'According to the invention, there is provided a
controller for a game machine, said controller being held
_ in use by a user between left and fight palms, comprising:
N 25 a flat-shaped, elongate housing hgving an upper
surface, a lower surface and a side surface spatially
separating the upper and lower surfaces;
upper' surface user operating“'means for generating
electrical signéls formed at a position on the upper
surface of said housing reachable by a thumb of a hand

30
holding the housing; and

35




10 includes: an el ongate key menber having one end supported and pivotabl e

in said housing neot to the centre of said housing in the
| ongi tudinal direction and another novable end extending longitudinally
along the side 15 surface of the housing toward an end portion of said
housi ng and positioned to have the novable end of the key nenber exposed,
switch means contained in said housing for outputting an electrjcal
si gnal when depressed by pivoting 20 of said key nenber, and hoIdingfneans
for holding said switch nmeans in said housing at a position where sahﬁ
swi tch neans can be depressed by said key nmenber. (err) 25 30 35 -4-
therefore, snooth operation is enabled. Further, in the present invention,
the key top of the side surface operating neans has an el ongate surface and
arranged al ong the side. surface of the housing. Therefore, a wde 5
operating range can be ensured bel ow the index finger or the mddle finger
hol di g the si e dir pHEE a1 t RESAORPAFA LI cPBRBS SRR PenSNatéparating
nmeans i s LOReEeEedaly aignadex EoRgrid Ohti hg npegdie ifdmgen Weheh Hpgesnal | er
range surface of said housing reachable by an index finger or
middle finger of a hand holding the housing;

wherein said side surface user operating means
10 includes: B a ' .
an elongate key member having one end supported and

pivotable in said housing near ko the centre of ' \.J
said housing in the IongitUdiﬁal direction and another
movable end extending longitudinally along the side

15 surface of the housing toward an end portion of said
housing and positioned to have the movable end of the key

member exposed, : ' o

‘switch means contained in said housing for
‘outputting an electrical signal when depressed by pivoting
20' of said key member, and- ' ' '
holding means for holding said. switch means in said
housing at a position where said switch means can be
depressed by said key member. '

_ o
25 -
30
35 T



of novenment and sl ow speed of operation conpared with the 10 thumb, it
can, be easily operated. Further, in the present invention, the swtching
means of the side surface operating neans is held, by the holding nmeans in
t he housing. Therefore, it can withstand frequent and rough handling. Since
t he housing of the controller has a flat 15 shape, it is light and
conpact and it-can be easily held by both hands. Further, since the present
inventigp;has sinple structure, assenbly is easy and it is suitable for
mass production. As described above, the controller for a ganme machi ne 20
in accordance with the present invention fairly satisfies the above
conditions (1) to (7). The controller for a ganme .machine in accordance with
t he present i therefoxrehasmogtdy opereddonolisaignahled it Ferthexpedsdi heand
durabl e. The foregoing and other objects, features, aspects 25 and
advant ages of PrRESpite IOVENtiQEnt ithe ey topc ofe the Sidr surfgearent from
the follow ng detail ed descri&%%on of .the present_invention when taken in

conj uncti on mPPﬁrPﬁé?abgﬁﬁﬁén gaGr§%Pﬂ§§FeBﬁqﬂfﬁﬂﬁyﬁﬂ4ﬂ?€§Pﬁﬂe¢kElong
machi ne i 1 acBPARABE oG Bni3 AEREL06 - ha IR 1 R eRIRBN. vi ovog
[Lom o0 4O%e" B Sithad’ kb, b BRRAERL FRI ek OBLAgbLE:! ' 2
) the middle finger holding the side surface of the housing.
Therefore, even if ﬁhis operating means is operated by an
index fingexr or the middle finger which has smaller range
of movement and slow speed of operation compared with the
10 thumb, it can be easily operated. Further,_in,the present
invention, the switching means of the side surface
operating means is held by the holding means in the
housing. Therefore, it can withstand frequent and rough
handling. Since the housing of the controller has a flat
15 shape, it is light and compact and it can pe easily held
by both hands. Further, since_the present invention has
C A simple structure, assembly is easy and it is suitable for
mass production.
As described above, the_qontroiler for a game machine
20 in accordance with the present invention fairly satisfies
the above conditions (1) to (7). The controller for a
game machine in accordance with the present invention has
superior controllability, it is inexpénsive and durable;
The foregoing and other objects, features, aspects

25 and advantages of the present invention will become more

-5-




10 present invention, viewed fromthe |ower surface. Fig. 3 is a
fragnent al. perspective VIeM/Of the controller for a ganme machine in
accordance with one enbodi ment of the present invention', viewed fromthe

| ower surface. 15 Fig. 4 is a cross sectional view of the
controller for a gane nachine in accordance wi th one enbodi nent of the
present invention. Fig. 5 is a vertical sectional view of a main portion of
the controller for a ganme machine in accordance with 20 one enbodiffent
of the present invention. Fig. 6 illustrates state of operation of t e
controller for a game machine in accordance with one enbodi nent of the
present invention. Fig. 7 is a bIock di agram showi ng one exanple of a 25

StrUCturS?BSrénQ TP %'men% t Qettigled *&Mé@i&ﬁrof th@' a gane

machi ne of one e ment- o he present 1 nvention i connecte

DESCRI PTﬁ@EéﬁtThﬁvBREEERRﬁﬁeEW@bMENES donFanck 25K Vi 86 CLRE SDECt ive

views of the appearance 5 of the controll’er for a gane nmachine in

accor dang€coiy ?Enymﬁgea&aduﬁgat of the present invention. . Fig. 1 shows a
state viewed fromthe upper surface of the controller for a gane machi ne,

and Fi g. BRIERODESGRIPPIONV OFPWEHES DRAWINGS ower “surface. 10
Referring to Figs. 1 and 2, a controller 10 for a gane machi ne |ncludes a
hodsi ng 11. Angpe&tRSna perspective view of a controller for a
game mathne in accordance with one embodrment of the
present invention, viewed from:an'upper”surface. ' C -
Fig. 2 is a perspective view of the controller for a
game machine in accordance with one eﬁ5bdiment of the
10 present invention, viewed from the lower surface.

' Fig. 3 is'a_fragmental perspeéiive'view-of-the
contrdller“fqr a game machine in accordance with one
embodiment of the present'invenrion; viewed from the lower
surface.

15 ' Fig. 4 is a cross sectional view of the controller
for a game machine in accordance with one embodiment of
the present invention. - A S o
Fig. 5 is a vertical sectional view of a main portion
of the controller for:a'game machine in accordance with
20 one embodiment of‘fhe present“infentiohu
Fig. 6 iilustretes state of operatien“of the
‘controller for a game ﬁechine”in accordance with one
embodiment o% the present invention. . .
"Fig. 7 is a block“diégram-showing-one’example of a

25 structure of a game machine system to which the controller



designating operator (also referred to as a direction designating switch)

12 which is an exanple of a.first upper surface operating neans, and an
oper-ation 15 designating operator (also referred to as an operation

desi gnating switch) 13 which is an exanple of second upper surface
operating neans are separately provided at the left and the right of the
upper surface of housing 11. The arrangenent of direction designating
operatof, 12 and. 20 operation designating operator 13 nay be reversed.

At | east one operation designating operator (also referred to as an
operation designating switch) 14 which is an exanple of the side surface
operating nmeans which is the characteristic of the present invention, is
provi ded on 2Bor atfemei lachihéaof ohehemboddmbhtped tHhegskesentont of -7-
direction designating operator 12 or operation designating operator 13.

Mor e pref erabigventpanr isf cOaneotell.of two) operati on designating operators.
14 are provided-in the left and 5  right positions of the front side
surface of thRPESBORIPEFON1OF| HHENPREFERRED ENBODIMERTISON desi.gnati ng
operators are provided, one of which is designated by 14a and anot her by
14b. The operati oRigssi §nanfing aper pesspestiveyydewsoolidthe mppearanceat e
of operation (for exanple, 10 ~ state of operation of a character in a

vi deo gahe neefi kh¢ epntrpdders fom ahgamer maghinge Az asicordangRitwhgh
operator 13. one embodiment of the present invention. Fig. 1 shows a

state viewed from the upper surface of the controller for
a game machine, and Fig. 2 shows a state viewed from the
lower surface.

10 . Referring to Figs. 1 and 2, a controller 10 for a
game machine_includés]a-housing 11. A direction
designating ?peratof {(also referred to as a direction
designating switch) 12 which is an example of a first
upper surface operating means, and an operation

15 désignating operator (also referred to as an operation.
designating switch) 13 which is an example of second upper

. surface operating means are separately provided at the
. left and the right of the upper surface of housing 11.
The arrangement of direction designating operator 12 and

20 operation designating operator 13 may be reversed.. At
least one opération desighating operator (also referred to
as an operation dgsignating switch) 14 which is an example
of the side surféce operating means which is the

characteristic of the present invention, is provided on

25 the side surface of housing 11 positioned in front of



Further, a select switch 15a and a start switch 15b are provided in the
m ddl e of direction designating 15 operator 12 and operation designating"
operator 13 on controller 10 for the gane machine. Figs. 3 to 5 show
details of the controller in accordance with one enbodi nent of the present
invention. Fig. 3 is a fragnental perspective view of the controller 20
viewed fromthe |l ower surface, Fig. 4 is a cross section, and Fig. 5is a
vertical sectional view of the main portion. Mre detailed structureggk
controller 10 will be described in the followng with reference to Fi-gs. 1
to 5. 25 Housing 11 is divided into an upper half 111 and a | ower -8-
hal f 112. Housing 11 has a flat |ongitudinal shape. Left and right si de

cent 1o AT oo i Geeteros L 2cheTobRFRSIRR Mty v, T

r he front side surface so as to facilitate novenent of
thunbs(ﬁ??éﬁyéé;%é?ection desi gnating operator 12 and operation '

designating qper iy e 2TEALEBEY (a! BBLHBPBE. WO AT Qi ng 11
has a srmoth carv ec%én{/aé hap ¥ P g%d %héa | ower surface hgj?aasrmoth 10
carved QU ‘?ﬁ‘a PErSEOME 14 &£-8 pPovs@edsSihOthe 1eFY @ndhen it is held
by both han an to f|t pl ayers hands to facilitate operation. A switch

di gcl osedght podi€ion®|of the. fRanentide. surface of the housing
11. In the fignre;-twp.operation designating operators
are provided, one 'of which is designated by l4a and -
another by 14b. The operation designating operator 14 is
used for designating a state of operation (for example,

10 state of operation of a character in.a video game machine)
different from that-of-the operation desighating operator
13.
Furthgr; a select switch 15a and a start switch 15b
are p;ovided'in the middle of*direction'designating
15 operator 12 and operation designating operator 13 on
controller 10 for the game'machine.
"Figs. 3 to 5 show details of the controller in : e
accordance with one embodiment of the present invention..
Fig. 3 is a fragmental perspective view of the éontroller
20 viewed from-the_ldﬁer surface, Fig. 4 is a cross section,
and Fig. 5 is a vertical sectional view of the main
portion.
More detailed structure of controller 10 will be
described in}the following with reference to Figs. 1 tb 5. ‘

25 Housing 11 is divided into an upper half 111 and a lower



4,687,200 is used as direction designating operator 12. 15 More
specifically, direction designating operator 12 includes-a cross shaped key
top I21. A rubber contact 123 constituting four contacts 122 is arranged
bel ow key top 121. Rubber contact 123 is placed on a board 16 on which a
contact circuit (not shown) is forned. Wen any of -an 20 upper, | ower,

| eft and .right prejecting portion of key top 121 is depressed, rubber
contract \123 therebelow is resiliently deforned in the direction of
depression of the key top 121. Consequently, contact 122 positioned bel ow
the direction of depression of key top 121 out of four 25 contacts 122
of rubber contact 123 is brought into -9- el ectrical contact with the

contact’ circui hal@ MG .ON HAWihg A1 HdLd | intlcrongatadinabeshbpe. 2 Left
havi ng such a structure serves as a switch designating one of the upper,

lower, left andnd dilghti rsicld Gurfacks lof halsmieg 1Dl £rd 18otndedi,nE0 thath
key top 121 is inserted is forned on the upper surface near the left end of
t he upper' hal f aliberOpamthoinl desiegstliyng @hey atentiA) i portllen bfiuthkey
switches 13a to 13d. These key switches 13a to 13d are provided at the
upper surface memyr tdide ispitfamed off htisinchdullsihaes 1d. coxegvewinctbhe 13a to
13d are positioned to be on two lines crossing wth each other. The two

| i nes may 5or t hddaestipn afs $hen diranth@ideemirfgcaeso saf t thefacdditatesd
has a cylindrical key top 131. A projection 132 projecting radially is
formed on the H@vemends iqfhd&hpmiys pperating direction designating

(s ' operator 12 and operation designating operator 13. . More
preferably, the upper surface of housing 11 has a $mooth
carved convex shape, and the lower surface has a smooth

10 carved concave shape as shown in Fig. 5, so as to be

' stable when it is held by both hands, and to fit players
hands to facilitate operation.
A switch disclosed in, for example, U.S. Patent No.
4,687,200 is used as direction designating operator 12.

15 More specifically, direction designating operator 12
includes a cross shaped key top :121. A rubber contact 123
constituting '‘four contacts 122 is arranged below key top
121. Rubber contact 123 is placed on a board 16 on which
a contact circuit (not shown) is formed. When any of-an

20 “uapper, lower, 1eft=and right projecting portion of key top .
121 is depressed, rubber contract 123 therebelow is
resiliently deformed in the direction of depression of the
key top 121. .Consequently, contact 122 positioned bélow
the direction of depression of key top 121 out of four

-

25 - contacts 122 of rubber contact 123 is brought into

-9~



15 base portion of each key top 131. Four holes 114 into which key tops
131 are inserted are forned on the upper half 111. ‘At the rear surface of
upper half 111, a cylindrical guide -projection 115 is forned around each
hol e 114. A groove 116 for guiding projection 132 20 - provided on each
key top 131 is fornmed on the side surface of each guidq projection 115.

I nstead of such groove 116,  stripe notches may be provided on inner wall of
the side surface of each guide projection 115. A rubber contact 133 for,
resiliently holding éach key top 131 is provided 25 bel ow each key™l op
131. Rubber contact 133 is formed of an el astic rubber on which four
contacts 134 corresponding to the key tops 131 are integrally fixed. At

O cutt IRTE T CUBTIEE HR nEAE o RABRCEo REARELES At R LhE | ubber |
33 | : J . for. LLti s [
vari ous 14 87 BluectiGf dedfandtshg"Balibibd ) Wl AR 7 D1
. , . dprocetsing
Show | F PSSl el Srfbon deToRalifle, AT Wik MbdLs o1 by

key swi tyliese 13840 drdl & ﬂﬁ'ed}?z?é’é‘t%n&t‘?-ﬂaEEo%C?H%?éd‘%ofé‘oﬂ‘% in

response to operations thereof are determ ned by the ganme program Contents

of glesi e Ghiéh k@%% chep iSaihsedBddais Eokmbd on finedigpes he side
of the controller. erefore, controller 10 treats key switches 13a to.
13d as siffd®s near the left end of the upper half 111.

" Operation designating operator-13;inc1ndesnfour'key
switches 13a to 13d. These key switches 13a to 13d are
provided at the upper surface near the right end of .

10 housing 11. Key switches 13a'to 13d are positioned to be
on two lines crossing with each.othef; The two lines may
orthogonally cross each other. Each of key switches 13a
to 13d has a cylindrical key top 131. A projection 132
projecting radially is formed on the outer periphery of a

15 base portion of each key top 131. Four holés 114 into
which key tops 131 are inserted are formed on the upper N
half 111. At the rear surface of uppér half 111, a ~’

- cylindrical guide projection 115 is formed around each |
hole 114. A'groove 116 for guiding projection 132

20 provided on each kéy top 131 is formed on the.side_surface
of each guide projection 115.  Instead of such groove 116,

- stripe notches may be provided on inner wall of the side
‘surface of each guide projection 115. A rubber contact
133 for resiliently holding each key fop 131 is provided )

25 below each key top 131. Rubber contact 133 is formed of

~10-



designating operation A to operation D, the function of which is not
specified. Reference characters Ato D are. allotted to surfaces of key
tops 131 of key switches 13a 20 . to 13d or to positions of the upper
surface of. upper half 111 corresponding to key switches 13a to 13d.

Oper ati on designating operators 14a and 14b include key tops 141. Each key
top 141 has a | ongitudi nal shape extending al ong the'side surface of

housi ngild, and its 25 width is narrower than that of the side surface
of housi ng 11.- One end portion of each key top 141 (near the center of
housing 11) is axially supported by an axis 142 to be a fixed end. Each
axis 142 is inserted and held.in an axis receiving portion: 117 formed on

the rear surfageebistifperubber bal whith gouloedntactk  13hacetbesponding
each key top 141 is a free end. Therefore, the free end of each key top 141
can rotate abootthéeckeyi sopé213A peet iategral lyh€ikeek, ekt gporaidnkeyft op
141 is rounded, so that it matches with the shape of the side surface of
housing 11. I1the bdawmdsibspositibbed bedpwceschd keyr &qposiii oredcappastng

i nner side surface near the free end of each key top in housing 11. The

bot t om sur f aceivtudbclnetibsbpwoincarrespendingi os eachaantast shidof n
Figs. 4 and 5, and a contact 144 is forned on the ceiling surface of the
cavity. 5 Eachith® rubpeshepntaftads31is £ormefrai AeFoid WelfP¥ n a

correspondi ng hol di pg nenber 145. Each hol d nber 145 is arran éd at a:
p05|t|8n opng¥ %.gFﬁHGrSEPEQSSB fsesrﬁE&Pnghn%fwagaamf<ﬁ witehekel24 op

141{ 'h hous'f§,1f4,_15a and 15b (see Fig. 7) to a processing unit
(CPU) is connected to tﬁe board_lﬁ, and a signal -
processing circuit 18 shown in Fig. 7 is provided on theu

10 board 16.

Designations given by key switches 13a to 13d to the
body of the game machine (not shown) in response to.
operations thereof are determined by the game program. .
Contents of qesignation of key switches 13a to 13d are not

15 fixed on the side of the controller. Therefore,
controller 10 treats key switches 13a to. 13d as switches
LJ designating operation A to operation b, the function of. .
which is not specified. Reference.characters A to D are
allotted to surfaces of key tops 131 of key switches 1l3a
2000 to 134 or to positions of the upper surface 6f;upper_ha1f
- 111 corresponding to key switches 13a to 13d.

Operation designating operators 1l4a and 14b include
key tops 141. Each key-tdb 141 has a longitudinal shape

| extending along the’side surface of housing 11, and its

25 width is narrower than that of the side surface.of.housing“
]

~11-



Each hol di ng nenber 145 may be prepared as a nenber 20 separate from
housi ng .11. However, preferably, it is integrally formed on the rear
surface of upper half 111 of housing 11, ,as:in the present enbodi nent.

Each hol di ng nmenber 145 hol ds each rubber contact 143, and serves as a
stopper for limting angle of rotation of each key top 141 25 in a
prescribed range. As shown in Figs. 3 to 5 each -12- hol di ng nmenber
145 is formed as a frane shaped projection having a groove to which the
rubber contact 143 is inserted. A board (auxiliary board) 146 is arrafiged
at a position opposing each rubber contact 143 and holding 5 menber 145.
Each board 146 is inserted to notches fornmed near left and right corners.of

t he boargh 16,o48" -n%?ﬁgkgmwff betl --.kgp,bgo‘tbe 14 1C Y nd&r L ¥he PEERELE-

Contact circults ‘correspondlin o contacts 144 of the rubber

cont act sl 4ordl £ng 0L 174 8Nak 81 3Y" bABPORteOBY( oD axid 402 YBepecach key

top 141 is rotated, rubber contactt 1 is resiliently deforned, whereby
each corgidedd i énd[ OUghéthi &%0sCRIRAEE’ ifispated end hdl® LONdACaxEErCcUit on

each board 146. The contact circuit fornmed on each board 146 is connected
to a pontessiwving portioh puvtformédr ondthe Year swafaicdGof mppek a | ead
147. Assenbling step of the controller 10 for a game nmachine in accordance
W tBh t héhgr®skll ofivkousimgwill bFfheeothelmednd 6iff Eachskeypotopi b4Ei 9. 3,
upper half 111 is-placed with its rear surface facing upward. Then, from
is a free end. Therefore, the free end of each key top
141 can rotate about the axis 142. A portion near the o
free'end bf'each“kéf'top 141 is rounded; so that it ‘¥
matches with the shape 'of the side surface of housing 11.
10 Two sets of rubber contacts 143 are positioned oppoéing
inner side Sﬁrfage*héar the free end of each.key top in
housing 11l. ‘The bottom surface of each rubber contact 143
provides a cavity das shown in Figs. 4 and 5, and a contact
- 144 is formed onfthe“céiling surface of the cavity. EBach
15 rubber contact 143 is contained and held in a
corresponding"hblding-member 145. Each holding member 145
is arranged at a position opposing an inner side surface o/
near the free end of each key top 141, in housing 11.
Each holding member 145 may be prepared as a member
20 separateffrom‘hohéing 11. However, preferably, it is
integrally formed on'the rear surface of upper half 111 of
housing 11, as in the present embodiment. Each holding
member 145 holds each rubber contact 143, and sexves as a
stopper for limiting angle of rotation of each key fop 141‘

25 in a prescribed range. As shown in Figs. 3 to 5, each
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20 " the rear surface side of upper half 111, key top 121 facing downward
Is inserted to hole 113. Thereafter, rubber contact 123 is placed on the
bottom surface of key top 121. Thereafter, ‘four key tops 131 facing
downward. are inserted to four 'holes 114 of upper half 111. Each 25 key
top 131 is positioned such that projection .132 provi ded on each key top
131 fits a groove forned on each guide projection 115. " Thus insertion of
each key, top 131 to each hole 114 is facilitated. Thereafter, rubber

cont act ??3 facing downward is placed on the bottom5 surface of each
key top 131. Thereafter, each rubber contact 143 is inserted to each
hol di ng nmenber 145. Then one end of each axis 12 is inserted to each axis
recei ving por thobding. meibdl anbsisdZormednaer aed amen shaiped prejeation
fixed end of each key top 141. Consequently, the 10 fixed end of each
key top 141 i shaxingl & guppwet €0 Fhichi thed2ubbenxt ltontaatbded3 cont act: 151

I ncludi ng select switch 15a and start switch 15b fornmed integrally is
inserted to holrsergedi uppbpandl {awxiliagychoaxdierd dfordisn@rnanged at a
downward. Thereafter, board 16 is placed on rubber 15 contacts, 123 and
133, with eacHP®®hEion,erpesingofaghospborryCoORtR Ot ididh sk hrlding

Thereafter, lower, half 112.is put on _.u r . half 111, and lower. half 112.is
fixed to ppeﬂmﬁgP?rllﬁ%by ﬁ@ﬁﬁsLBPrgcRg§s?SA§n§§§EFFb§§k¥ﬂﬁR§e§ ¥red

present Smoodl (et 16PL1 080 srokE cPiLFHRs ARl RebER JELURS dlhmpt, .
, . and fixed to be vertical to the board 16. Contact
~ circuité (not shown) corresponding to contacts 144 of the
rubber contacts 143 are formed on the surface of board
10 146. When each key top 141 is rotated, rubber contact 143
is resiliently deformed, whereby each contact is brought
into contact 'in parallel to the contact circuit on.each
board 146. The contact circuit formed_on each board 146
is connected to a portion of a circuit pattern formed on
15 board-lﬁ through a lead 147.
Assembling step of the controller 10 for a game
. U/ machine in accordance with the present invention will be
described. First, as shown in Fig. 3, upper half 111 is
placed with its rear surface facing upward. Then, from .
20 the reai surface side of upper half 111, key top 121
facing downward is inserted to hole 113. Thereafter,
rubber contact 123 is placed on the bottom surface of key
ibp 121. Thereafter, four key tops 131 facing downward.
' are inserted to four holes_114_of upper half 111. Each.

-

25 key top 131 is positioned such that projection 132.
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crossing or orthogonally crossing. The key switches 13a to 13d can be used
as direction designating switches designating upper, lower, left or right
di rection, based 25 on program processing. In this case, controller 10
for a ganme nmachi ne can be used for a game which requires two different
systens of direction designating operators. For exanple, in a gane of
controlling a tank, upper or |ower projecting portion of the key top 121 of _
direction 5 de5|gnat|ng operator 12 nay be depressed to de3|gnate
forward or rearward rotation of left caterpillar- of the tank. Key s tches
13a or 13d of operation designating operator 13 may be depressed to
designate forward or rearward rotation of right caterpillar of the tank. In

. | 1 tch 13
ar e dei)g‘gsg‘gggst gyﬂ%%g\%%%&o&r\/\o& 3242(1 a%a%e%?gré%eﬁéfﬂ%r Bgl?/m ?N[ [ gn of :
Kk 13d fééﬁg d.
vﬁgntﬁg é%&ea §?¥33WPE§Pan o) ey top 121 éﬁ%n§e§ﬂ2§A?D¥6§3&%2;2a55

depressg e&Bﬁ he §4%N3 s Falci t@itled ANdrHbeSn £ OUB] PaBbeE! I On of key top
121 and ey smntc 13a are depressed, the tank turns to the right. I'n such

a tank gafiBactPenat ifakifes dvimaidl aARePildded ‘ofByhdebysttdmt 0 designate
em ssion of mssile or gun. In a gane requiring 20 only one system of

disect i sarfeeegbdt eaghopevaitap 181en diwxwdafrexdpesegont rapbegerator 13 is
used as the direction designating operator and direction designating
oper at ocofifact (4éd iss ingerdedortcdesigindic i npenenber b¥4prepThiemg an
one end of each axis 12 is inserted to each axis receiving v
portion 117. ‘Bach axis 142 is inserted to a hole formed :
at a fixed end of each key top 141. Consequently, the
10 fixed end of each key top 141 is axially supported by axis
142. Further, rubber contact 151 including select switch
15a and start switch 15b formed integrally is inserted to
hole 118 of upper half 111, which rubber contact facing
downward. Thereafter, board 16 ‘is placed on rubber
15 contacts 123 and 133, with each board 146 positioned
opposing each holding member 145. Thereaftér,'lbwer half -
112 is put on upper half 111, and lower half 112 is fixed [
to upper half 111 by means of screws. |
As desdribed“above, in the present embodiment, four
20 key switches 13a to 13d included in operation designating
operator 13 are arranged in four directions which are
crossing or orthogonally crossing. The key switches 13a
to 13d can be used as direction designating switches

designating upper, lower, left or right direction, based

- K

25 on program processing.  In this case, controller 10 for a
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appropriate program a controller for a gane machi ne which 25 S
convenient for a |eft handed player can be provided.. -15- Controller 10
for a gane machine in the above descri.bed enbodi nent includes two key

swi tches 14a and 14b provided on left and right sides of front side surface
of housing 11, as operation designating operators 14. 5 ‘Al ternatively,
only one key smﬁtch may be provided on the right side or left side of front
si de sugface of housing 11. Further, by naking thick housing 11, two key
switcheS" may be arranged juxtaposed on the right side or left side of the
front side surface of housing 11. Two key switches 10 may be provided on
each of the right and | eft sides of the front side surface of housing 11
(four swtchegame imathlihe tant bet ueede forha kgeynes wHikdle reqeitper ved by
the index finger and mddle finger of a player holding housing 11. Key top
141 of key swiiffieténtasgsitemst ofi ditrecitibaydé&signating fodebatoysbe Forned.
as a coupled integral one key top, and the central portion of the key top
may be axi al | gxswppert éd Bygaresof4gontrolddagofa dwink, cppenl|dxrldavwetor a
ganme machi ne of the above described enbodi nent, and effect thereof will be
20 descrlUEQODﬁC§éF§|P°rFan 9fskbes kelfe topati@ bfofushixgctipnr ol | er 10
for a gane nmachine. Fig. 7 is a block dia ranlshomﬁng an exanpl e of a gane
machi ne %ystéﬂ?§%ﬁﬁEF&P€ PBeﬁﬁFEH dénPry) Per ﬁPHQﬁsﬁggﬁﬁngﬁﬁkgﬁﬁﬁﬁof the -

resent enbodjnent
P k orward or rearward rotation of left caterpillar of the-

o tank. Key switches 13a or 13d of operation designating
S“J operator 13 may be depressed to designate forward or
. rearward rotﬁtion of right caterpillar of the tank. 1In
10 this case, when upper projection of key top 121 and key .
switch 13a are depressed, tank moves forward (advances).
When lower projection of key top 121 and key switch 13d.
are depressed, the tank moves rearward. When upper
projecting portion of key top 121 and key switcﬁ 13d. are
15 depressed, the tank turns to the left, and when lower
projection of key top 121 and key switch 13a are
o depressed, the tank turns to the right. In such a tank
game, operation designating operator 14 may be used to
designate emission of missile or gun. In a game requiring
20 only one system of direction designating operator, when
operation_de;ignating operator 13 is used as the direction
designating operator and direction designating operator 12
is used as operation designating operator by preparing an
appropriate program, a controller for a game machine which

-

25 is convenient'for a left handed player can be provided.
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25 I's connected.' -16- Controller 10 for a gane machi ne of the
present enbodi nent is used as shown in Fig. 6. Mre specifically, a player
holds left and right ends of housing 11 with his left and right palms. In_
order to hold housing 11 stably, 5 the player places his index fingers
or mddle fingers along the front side surface of housing 11. |In this
state, the player noves or changes inclination of his left thunb to depress
any of upper, lower, left and right four projecting portions of the cress
shaped key top 121. Thus 10 direction of novenent of a character

cursor displayed on a gane screen (not shown) is designated. The pl ayer
depresses key top of any of four key tops 13a to 13d while noving his right

thumb, Thus 2cBhe36i1Red18" 262 8f GBRRS Hdclidd! di S Epgve des! gnat ed.

Further, the p ayer depress ey tops 1 ey swtches 1l4a and

14b by faéséfiﬁeanembhamnehed%c&ha%%r ) KEPdhei £ERNSST $4a VHRA msey top

141 is depressed by the 1 nner portion of the”i ndex finger or mddle finger,

free endypbykgdat 6a- 14k anae&&ga%eelm 'O Hrshvoidet Seraxtal by
supported fixed 20 end ThuS rubber contact 143 in housing 11 is .

resili erﬁéﬁsﬂﬂéolwdasabﬂeﬁalﬁﬁaﬁt deisigmialt ifrey ropsexatdear 14146 i s
short-circuited. Accordingly, an electric signal is provided fromthe
corfi act BltemnatifRelyyr ondyt onBi key7 swd tshgmaly e qesevidedi osuthell8 25
includes a shift register capable of parallel input and .
rlght side or left side of front side 'surface of housing
11. -Further, by making thick housing 11, two key switches
may be arranged juxtaposed on the right side or left side
of the front side surface of housing 11. Two key switches
10 may be provided on each of the right and left sides of the
front side surface of housing 11 (four switches in total).
In-that'dase, the key switches are operated by the'indéx
finger and middle finger of a player holding housing 11.
Key top 141 of key switch l4a and key top 141 of key
15 switch 14b may be formed as a coupied integral one key
top, and the central portion of the key top may be.axially
supported by axis 142. : ' S "’
Methods of using controller 10 for a game machine of
- the above described embodiment, and effect thereof will be
20 - described in detail.
Fig. 6 shows the state of use of controller 10 for a
game machine. Fig. 7 is a block diagram showing an’
ékampléVOfﬂa game machine system structure to which

controller 10 for a game machine of the present embodiment

-~ . ,
.

25 is connected!
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-17-» serial output. Wien a parallel wite signal is applied froma

m cr oprocessor (CPU) 21 of ganme nmachi ne body 20, signal, processing circuit
18 reads depression signals fromdirection ‘designating operator 12, key
switches 13a to 13d 5 ‘and 14a to 14b as parallel inputs, and stores and
hol ds the same in the shift register. Then, when a serial read signal is
applied frommcroprocessor 21 of game machine body 20, the signa
processi-ng circuit 18 serially outputs data stored in shift register in
synchron™zation with a 10 clock signal CL. Qutputs fromthe shift
register are: applied to an I/O port 22 and loaded in I/0O port 22. CPU 21
det.erm nes data indicating states of operation of controller 10 for a gane
machine | oaded in-I¢éhpoollés 10 Soroadgame mathiamepodgtia ygatesenta nenory
(ROVM 31 15 included in a gane cartridge 30, and executes gane processes
i n accordance embbddihenteisl tsed adst shownainom.gThé gadene apesifically,

i ncl udes image processing for nmoving or changing a character displayed on a
game screen, farptayepl boldacheftngndpraghtsendsi ofchovgiag Bl anlthrdyks 20
processing processor (PPU) 23 under control of CPU 21 in accordance with a

program set | M¥ERoRPATIOE PALES:| nkn Qrd8tntosBalee homsdna bl gfakltet es
SR R Rt RN S TR S - A
A program may éfbﬁgagﬂédf£8n%'L?&éasﬁk%xge_o? housing 11. In this
o state, the player moves or changes inclination of his left
thumb to depress ahy of upper, lower, left and right four
projecting portions.of_the cross shaped key top 121. Thus
10 direction of movement of a character or cursor displayed
on a game screen (not shown) is designated. The player
depresses key top of any of four key tops 13a to 13d while
moving his right thumb. Thus a prescribed state of
operation in the game is designated. Further, the player
15 depresses kef tops 141 of key switches 14a and 14b by his
left and right index fingers or middle fingers. When a
- key top 141 is depressed by the inner portion_of the index
finger or middle finger, free end of key top 141 is
depressed and rotated about_the,axiaily supported fixed
20 end. Thus rubber contact 143 in housing 11 is resiliently
deformed, and contact circuit formed on board 146 is
short-circuitedf Accordingly, an electric signal is
provided from the contact circuit.
. Referring to Fig. 7, a signal processing circuit 18

-

25 includes a shift register capable of parallel input and
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| selectively set what function of designation should be allotted to key
swtches 13a to 13d included in operation designating operator. 13 and to
key switches 14a and 14b included in operation designating operator 14, at

the 5 start of the gane. Although the present invention has been
described and illustrated in detail, it is clearly understood that the sanme
Is by way of illustration and exanple only and is not to be taken by way of
limitation, the spirit and scope of 10 the present invention being-~
limted only by the terns of the appended cl ai ns. | 1111111111111#411
11111 111111 CLAIMS (err) 1. A controller for a gane

machi ne, said controller being held in use by a user between left and right
) at - h. m +€l h
D accSORE P4 eP Lot 5. i, 2 BBRAL BT PR NP, S CRBRAERA The upper
d | f
ol ect r1 BB P REFEOPRPRER SR ﬁ%?g}’?ﬁéﬁ(fpﬁfﬁe%‘g?ﬂ% u'??&z?(@?r e

Lo e A5 ot 0l et 458"

direction de51gnat;ng_operator 12, key switches 13a to 13d
5 and l4a to 14b as parallel inputs, and stores and holds

the same in the shift register. Then, when a serial read
signal is applied from microprocessor 21 of game machine
body 20, the signal processing circuit 18 serially outputs
‘data stored in shift register in synchronizétion-With'a"

10 clock signal CL. Outputs from the shift register are -
applied to an I/O port 22 and loaded in I/O port 22. CPU
21 determines data indicating states of operation of
controller 10 for a game machine loaded in I/O port 22 in
accordance with a program set in a memory (ROM) 31

15 included in-a game cartridge 30, and executes game
processes in accordance with the result of determination.
The game procesSing inéludes-image-pr0cessin§ for moving ' o’/
or changing a character displayed on a gamé'SCreen; for -
example. Such image processing is executed by an image

20 processing processor (PPU) 23 under control of CPU 21 in
accordance with a program set in memory 31. At this time,
a sound source circuit 24 generates analog signals for
generating background music or sound effect under control
of CPU 21 in accordance with the prograﬁ'set in memory 31. "

25 _ A program may be adapted to allow a player to
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el ectrical signals formed at .a position on the side surface 15 of said
housi ng reachabl e by an index finger or a mddle finger of a hand hol di ng

t he housing;. wherein said side surface user operating neans includes: an
el ongat e key nenber havi ng one end supported and 20 pivotable in said
housi ng near the centre of said housing in the |ongitudinal direction and
anot her novabl e end extending longitudinally along the side surface of the
housi ng--toward an end portion of said housing and positioned to have the
novabl e ®hd of the key menber -25 exposed, switch neans:contained in said
housing for outputting an electrical signal when depressed by pivoting of
sai d key nenber, and hol dimg neans for holding said switch neans in said 30

housing at a pasideOivelP’ Sot dhlat WEhABLIBANS£CARS2GNEA0S BHb DG e d key
menber. 2. A controller as clained in claim1, wheréin said switch neans

i ncl udes: allotted to key3&witéRes l3aatbubBar iaeluded Wi Operation
resiliently deformed in a depressed direction when depressed by pivoting of

sai d key nenbaesighaieink bypeeatiohol 8i andnmeankeyasdischesstl4daerdrd Ptlovi ded
at a position facing said - . '
' included in operation . designating operator 14, at the
5 start of the game.
Although the preSent invention has been_described and

illustrated in detail, it is clearly understood that the

p4
same is by way of illustration and example only and is not
to be taken by wéy of limitation, the spirit and ?cope of
10 - the present invention being limited only by the terms of
the appended claims.
]
(N
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rubber contact, having a contact circuit which provides an electric signal
upon contact with said rubber contact. .3. A controller as clained in claim
2, further conprising: a second nenber contained in said housing for
providing an electric signal by an operation of said upper surface 10 user’
operating neans, wherein said nenber “ﬂ m wi th said second
enber. 4. A control I er as clai med Juﬂumﬁuﬂl M“'B erein said holding
means is d0f on a. rear side surface of¢c 15 shi d® hdusing for positiening
and hol difg—sard rubber ~contract inserted therethrough and for limiti™
novenent of said key menber. 5. A controller as clainmed in any preceding

claim vvhprelzn @8ntrol1&A éobobdlgra&erraﬁ&irse)‘%m bahe%ahu Wdihgsal d
housi ng. A controller as clained in agé?prece |nggf 2y wherei n ‘said
e

surface L}%%l' opet alBfy RBafs PA&TudRETYS lefinga ePR&PSyenber
and a ri ghompheistimgongate key nenber arranged symetrically on left and
right portions t.he side surface of .said housing., 7. .A controller as
e Tn orh hie inBadad 5o <Y 5nga | BAEEhES A dn AL R, kb

ext ends tsuufposit ionlowere surCan:eb@nlépraessedebwuh’éacadee@aﬁt ngan yor
mddle fi ré{-ﬁQEtﬁgfﬁ 800, 08! #1508y Salidshadsing, and said right-hand
E% enbe V\:ﬁ

el ongat e exten to a position ere it can be depressed by the
i ndex-finger or the mddle finger of the right hand hol di'ng sai d housing. -
21 - : upper surface user ooerat:.ng means for generating

10 '

eleﬂtrlﬁal 51gnals formed at a p051t10n on the upper
surface of said housing reachable by a thumb of a hand _
holding the housing; and ' - \'J
side surface user operatlng means for generatlng
électrlcal sxgnals formed at a p051t10n on the side surface
15 of said housing reachable by an: index flnger or a middle
finger of a hand holding the housing; . _ _
wherein said side surface user onerétihg means
includes: |
- an elongate key member - having one end supported and
20 pivotable in said housimg near Bs - 7.-.. the centre of
said housing in the longitudinal direction and another
movable end extending longitudinally along the side surface
2f the housing toward an end portion of said housing and
25 positioned to have the movable end of the key member o
exposed, -
switch means contained in said housing for outputting
an electrical signal when depressed by pivoting of said key
member, and '
' holding means for holding said switch means in said
30 housing at a position where said switch means can be
depressed by said key member. '

2. A controller as claimed in claim 1, wherein
said switch means includes: : : .

35
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8. ~“Acontroller as clained in any preceding claim mheLeLﬁ—sard“UEEEFgf

surface user operating neans includes first upper surface operatd S
provi ded at a position where in use a thunb of one of tl‘ﬂ‘ﬂﬁi‘“ﬁw‘mwnﬁ
sai d housing can 5 reach.' 9. . A controller as claimed iliBSERAMN" Cn erein
said controller is used to control a gane having characters and wherein 10
said first upper surface operating neans designates direction of novenent

of a chqi/acter of &henfbexr wbaRact iwhiger dsedredl iénE{t IGUAcHme® in a
cl ai med n claén18 Qr 3, mher%Ln 15 fgaid u(gir surfaCﬁ.user oper, Hp
means further TREFG38§%sSEERT ISP ™SR %ﬁ??ﬁéﬁ tPhPHEShE B 8Fi F&dht
posi ti on wher emeibensapdahehdnbyogatile hollddngomeaais ,t fammdhands hol di ng sai d
housing can 1each. 52G dilat AreGld 0! belovAtadd 3atedal Bl ALILAC. MERET 3253
controller is used to control a ga havi ng cRar act &S and wherein ai-d
first upper _surpbeerogeniarty Beadiedgiav@entaaly seivpethit wbichderioyigeisorarnof .

a CharaCtersfOéléegrgénﬁigﬂﬁﬁnuanzéohia%Eeh@&%ﬂsaﬂ@jfﬁﬂﬂéﬁ“EHHEkéﬁmer
surface operating neans gives a second operation designation of a character

for the gane,
3. A controller as claimed in claim 2, further comprising:
a second member contained in said housing for providing
an electric signal by an operation of said upper surface
10 user operating means, wherein h

said member is fixedly engaged with said second member.

4. A controller as claimed in claim 2 or 3, wherein
said holding means is formed on a rear side surface of
15-said housing for positioning and holding said rubber
contract inserted therethrough and for limiting movement of

-said key member.

5. A controller as claimed in any preceding claim, wherein
20 said holding means is formed integrally with said

housing.

6. A controller as claimed . in any préceding claim, wherein

\ . said surface user operating means includes a left- hand
25 elongate key member and a right-hand elongate key-membér
arranged symmetrically on left and right portions of the

side surface of said housing.

7. A controller as claimed in claim 6, wherein

30 said left-hand elongate key member extends to a

position where it can be depressed by the index finger or
middle finger of the left hand holding said housing, and

said right-hand elongate key member extends to a

position where it can be depressed by the index. finger ox

35 the middle finger of the right'hand holding said housing.--

- 21 -



when it is operated. 30 12. A controller é;~ETETﬁEH~TH~ET§TﬁT11, wherein -

said controller is used to control a gane hﬂ and wherein 35
- 22 - (err) said first upper surface: mﬂmlmmgmgu ves

desi gnation of direction of novenent of a chardct it
operated, and said second upper surface operating neans gives designhation
of a change of state of operation other than direction of novenent of
characteg forat.h Py Nalet ) ted. n ] er aifred in
Charact o, MG?ertﬁo.gg?gllw gsl LEaORUAl el ddy /pEORLEAST CA% Gh

swi t cheswhepyein A controller as claimed in claim 13, wherein said four
operation swshgfeapplel ede fadd i tOPSratingIndans fiW1uldLCtiogs
cros?én W th egch other on the_upper surface of 3@&? housi ng,

ort hogonal
®Ssed by

I
four rubbRPES B8R
correspoini agekaythapb bf beer efi thenhanddetholdHhg rsdite Hbueiid anmwf
depre$si gn nd four contact circuits provided at positions facing the
c%ﬁ?ggfs and each of which provides, when a correspondi ng rubber

r ubber
cont act

10

15

20

25

30

35

second upper surtace nmeanhs 1nclu

EEs PRSI BB (BECYETSE o0BE, AwRAH than

I s depressed,

9. A controller as claimed in claim 8, wherein said
controller is used to control a gamejhaving characters and
‘wherein.

said first wupper surface operating means designates "
"direction of movement of a character of the game, when it

is operated.

10. A controller as claimed in claim 8 or 9, wherein
said upper surface user operating means further

includes second upper surface operating means provided at a

position where, in use, a thumb of the other one of the
hands holding said housing can reach.

11. A controller as claimed in claim 10, wherein said
controller is used to control a game having characters and

 wherein

said first upper surface operating means gives a first
operation designation of a character for the game, when it

is operated, and

said second upper surface operating means gives a
second operation designation of a character for the game,
when it is operated.

12. A controller as claimed in claim 11, wherein said

controller is used to control a game having characters and
wherein -

- 22 -
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20 an electric signal by contact with said rubber contact. 15. A controller

as ctaimed in claim 14, wherein said four contact circuits a E “ “lm““l
the sane board. 25 16. A controller as.clairned in claiml15, mﬁ nﬂmﬂ |
contact circuit for providing an electric signal in response td af *

operation of said first upper surface operating neans is fornmed on said
board. 30 17. A controller as clained in any one of clains 11 to - 16,

wherein sai d .firstgagmer filﬂé@.ce; eratsﬁgfrwél&oy@£atqm§atn€éiandl reeve s

flrst dl“‘éctlo of noyenent ar act for _a r.r
¢ Bef1oMRYBR 05004 TeER30R bE PV EmRrSe BT, por RALAF et for il
oper at ed, d| r egameavmmnnﬂt dmsecd:pemat)éd poeadedaid sechadacappef orsurdfmce

game. 18 A cOBbLALLEhgARenbd f@%gﬁ LY aﬁtcf&kngfda'é}ggn% $eeLtLlied o

rear side surf 'S concave Tn s contro er as
clained in anyomé@‘euongogharnthaAeﬂerﬁcgpd gﬁp@pvgmem&c@fofch%@umﬁqm

is.convex i? SPRPegame, when it is operated.

13. A controller as claimed in claim 12, wherein
said second upper surface means includes four operating
switches. '
10
14, A controller as claimed in claim 13, wherein
_said four operation switches include four key tops
arranged in four directions orthogonally crossing with each
other on the upper surface of said housing, four rubber
15 contacts provided below the key tops, which are depressed
- by corresponding key tops to be resiliently deformed in the
directioh,of-depression, and four contact circuits provided
at positions facing the rubber contacts and each of which
provides, when a corresponding rubber contact is depressed,

20 an electric signal by contact with said rubber contact.

15. A controller as claimed in claim 14, wherein
said four contact circuits are formed on the same
Ly ‘board.
le. A controller as claimed in claim 15, wherein
a contact circuit for providing an electric signal in
response to an operation of said first upper surface
operating means is formed on said board.

17. A controller as claimed in any one of claims 11 to
"16, wherein '

said first upper surface operating'means, when
operated, directs a first direction of movement of 3

character for a game, and
- 23 -~



10 20. A controller as clainmed in any preceding cl aj g, ol .o | ower <
surface of said housing is concave in shape. 21. Aaﬂml muDﬂEjH I med i-n
any preceding claim wherein said srde surface of s unded.’,

22. A controller as claimed in claim2, wherein the first nenber is a first
board. 20 23. A controller. as clained in claim3, wherein the second nenber
is a second board. 24. A controller for a gane machine, substantially as
ggre'-ggef ore g3 i peetotd Nupt &F RGhr £ 2ol BTUPERY NHeans ,dré}‘ﬂ'é}ﬁfz 30
operated, directs a second direction of movement of a '

character for the game.

18. A controller as claimed in any preceding claims,

- wherein a rear side surface of said housing is concave in
shape.
19. A controller as claimed in any preceding claim, wherein
said upper surface of said housing is convex in shape.
10
20. A controller as ¢laimed in any preceding claim, wherein
said lower surface of said housing is concave in shape. v/
21. A controller as claimed in any preceding claim, wherein
15 said side surface of said housing is rounded.
22. A controller as claimed in claim 2, wherein the first
member is a first board.
20 23. A'cohtrollér as claimed in claim 3, wherein the second
member is a second board.
24, A controller for a game machine, substantially as
hereinbefore described with reference to the accompanying o/
25 drawings. ' '
30
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