14 MULTI - DI RECTI ONAL SW TCH The present i nvention rel ates to

a mul“iT-directional push-button“ switch and nore particularly

relates’ to a nultl-dlrectlonal push- button switch in which the

opera.tlon of multiple swtching contact sets is dependent on the d;eciddqhgsl
in whi:¢h the push-button of the switch is pressed. The switch

preseM~ invention Is particularly though not exclusively adapted for14
use as a control switch in an electronic ganme apparatus and Fig. 1 of the
acconpanyi ng drawings is a perspective view show ng an exanple of a well

known hand-hel d type of ganme playi ng apparatus using conventional character.
novi ng sw tches. Referring to Fig. 1, the apparatus has a liquid crystal

di spl ay panel 2. The liquid crystal panel 2 has. a plurality of
transparent el ectrodes which déﬂﬁﬂéﬂﬂiﬂ@ﬁﬁi&ﬂ&kwﬁﬂéﬁgﬁan be di s- played
according to the progress of a game or in re- sponse to operation of -
character noving switches 4a to 4d. The characters 3a, 3b, 3c and 3d

illustrated in the dr ng m.ght f ex | e be sel ectj.ve Iayed by
operation of respecti@ﬁ%onespg?sﬁﬂgractggp 3# %ﬁ%tchgg’ 432 4b,
4c’ and  4d. multhSQPQEEQLXal bypush-button _switch "and _more

particularly relates to a multi-directional push-

¢

N

W button switch in which the operation of .multiple'
switching contact sets is dependent on the direction in
which the push-button of the'switch is pressed.

The switch of the present invention is
particularly though not exclusively adapted for use as
a control switch in an electronie game apparatus end
Fig. 1 of the accompanying drawings is a péfspecﬁive
view showing an example of a well knbﬁn hand-held type
of game playing apparatus using conventional character
moving switches. Referring to Fig. 1, the apparatus
has a 1liquid crystal display panel 2. Thé liquid
erystal panel 2 has a pluralify of transparent
electrodes which define characters which can.be dis-
played according to the progress of a game or in re-
sponse to operation of character moving switches 4a to
4d. The characters 3a, 3b, 3c and 3d illustrated in
the drawing might for example be selectively displayed

by operation of respective ones of character moving



~sel ectively operating the character noving switches 4a to 4d, the display
--can ‘be nade to appear as though characters 3a to 3d were noving. - The '
~apparatus 1 fur- ther conprises gane selection switches 5 and 6 for .

sel ecting between ganes of different difficulties afl a current tine switch
7 for operation to indicate the current tinme. As described above, in the-

. apparatus of Fig. 1 the character noving switches 4a to 4d correspond the>
“the apparent noving directions of2the characters 3a to 3d. The character

- nmoving switches 4a to 4b are provided at the left hand end of the apparatus

I'l,* d th h g\l i tch d 4 | ded h I gh
Pand end"0E RS o ottt 1. Wac B8R . 1 rReCoSEREl HPanEy W Th the
apparat us A3ld vely! BR0aRIn: RS GhHALAGLRr HBYLAG SYALehes. 42 and 4b must

be operatéd wth e aracter “noving sw tches 4c and 4d

must be tgpefg! ednyl i iy | gL RN madddrye ;:@@rf oadehfagnit is very

difficult to operate two switches with one h and a further two swtches
with thenaraRtedanda t6s3a wepel movang.MUThet abpagaéas ¢ararin operating -

<

t he character noving sw tches 4a and 4d, which makes the gane dull. If a
| ar ger rehelrer cariprise scigamenose Iep sion _qlsaitahesprivaddd & ofomcr ease the -

- 3- _ :
. selecting between games Qf different difficulties and a

-currént time switch 7 for opera_tioh to indicate the . | \J
current time. _ _ _ _ o
:As described above, in the apparatus of Fig. 1 the

eharaeter,moving switches lUa to Ud ééﬁrespondgto the
apparent_moving directions of the characters 3a t6_3d.

The character moving switches-ﬂa to b are provided:ét
"the left hand end of the apparétus 1, and the charactef'

moving switehes_uc and 44 are provided'ét the right,

hand end of the apparatus 1. Accordingly; if_a game is.

played with the apparatus held in the hands, the

character moving switches Y4a and U4b must be operated- _ &Jt
with the_left hand ahd the character moving switches lYe |

and 4d must be operated with the right hand, and we

have found that it is very difficult to operate two

switches with ohe hand and a further two switches with v
the other hand. As a result, one must take great care

in operating the_gharacter movihg switches Y4a and Uid,

which makes the game dull. If a larger number of

character moving switches are provided to increase the



charagfer movi ng directions, then nore vafﬂéty will be given to the gane,

so that one will not .easily get bored with it, but the problem of sw
mani pul’ation remains. Thus, in using conventional character noving

switches, there is a*di sad®antage that the provision of variety in the
gamés.-avail able runs contrary to the re- quirements of sinplicity in

oper atvon.

In order to elimnate the above described dis- advant age,

tch

t he

character noving switches 4a to 4d mi ght <3 di sposed collectively in a _

certain position in the apparatus 1 so that one can operate themw th one

such col l ective disposition\ﬁgﬂcrencounter anothiﬁ groblem
e

hand. However,
in that two or A3 LehdAHARGGdeGHARTy _
si mul t aneousl y. el this means that the ch cter, noyvi swi.t ches
4a to 4d woul d HEVER o Be)(’?ﬁac%ﬂnea’pa?? ftth(?ﬁh % H?F‘Igr 4}F 2°3% _iﬁeE

di st ance. Acc Lol he, sp ui r ~@C at racter
moving sw tchesoéfg%g %itﬁ EFH ﬁﬁg E?g E?Sgll 8. o1 %ngnga'aggggggt‘igﬁl y
restrictions wouldhDen! ok 41pah td%%.n%%‘on‘(t‘e?ﬂt@.’&n‘&fl Sthraekeht mpRang for
the liquid crystal dis- play panel 2. a

ilcrr-t%an} zed in téwitdnpe d vhersd dls di dpbaidvanbage2th@t| tha\proviigiba bEm ted.
-I'n the foregoin :

b

e MOL eniVaR et WA

Conver

d wou ave e made larger, quen

g,- the di sadvantages of the type of _
variety in the games available runs contrary to the re-

quirements of simplicity in operation.

result, the content of theé gane

In order to eliminate the above described dis-.

advantage, the character moving switches 4a to 4d might
be disposed collectively in a certain position in the

apparatus 1 so that one can operate them with one hand.

However, such collective disposition would encounter

another problem in that two or more of the eharaeter'

moving switches might'often be pressed simultaneously.

Conversely, this means that the character moving

switches 4a to 4d would have to be spaced apart from

each other by a certain distance. Accordingly,'the
space reﬁuired for accdmmodating the character moving
switches U4a to Ud would have to be made larger, and
consequently restrictions would be placed upon the pro-
vision of sufficient space for the liquid ecrystal dis-

play panel 2. As a result, the content of the game or-

ganized in the 1liquid crystal display panel 2 would

have to be limited.

16
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char act er nmovi ng switches used hitherto in held-held type gane pl ayi ng.

appar at uses was expl ained. However, the sane di sadvantages or probl.ens as-,

- described above are also found in various other conventional apparatus’
-where control for selection of nodes or noving directions,is
. required to be made by neans of switches, if switches are provided F 7

corresponding to the nodes or noving directions. Therefore, prinary\f‘

~-object of the present in- vention is to provide a multi-dtrettional switch

“which can be operated with efficréhty and in a sinplified manner and does

not have to occupy much space. According to the present invention there is

~ Sobect i vely dibrihes tekPhsidnr tponipaniteybassBeo e Rme Aty Lonacte,

the switgh COMY, SEOPi AP SRSLAhERY JHRES1 kAt | $nORY4RNY gPi V- otally
mount ed c\F/ivl‘{%_h rgsﬂpztchf??%xggaggggghggrtl on gﬁ_n\flﬁéeﬁgbw ?gh(ﬁ%ﬁ-&l k‘ae)é!'_da uni tary
oper at i RG,ROTdan) YA yoith g 'dypar@tius eld Waldd e xpl a3RRIGLUT Bowdvarfjousi ng part -of
the switch and defines a unitary finger contact surface accessible for

- swi tch- apRy addniy disyvantfisesirer phrebtens apedasicrdbedr abewehavi ng a

central region and.a plurality of linbs disposed about said central region »

~and . extaarediaigd mefd dm ivardioec tathrer convesyidodiaig apparatus

where cohtrdi for selection of modes or moving Y
directions is required to be made by meané 6f SWiﬁchés;
if switches aré-pnbvided'corbesbondihg ﬁo the modes or
moving directions. o | - |
Therefdfé, a'bfimary objeét'of'thé:preseﬁt'in;
vention is to brbfide a mulﬁi-direétional switch:whiéh
cén'be operated with.efficiency and in é.simpiified
mannegfand does not.haVe'to occ@py much sbade.
According to.the.presént'inﬁention ﬁhere'is pro-

" vided a push-button switch which can be operated by.
finger pressure to selectively operatg-ény one of a g)
plufality'Of sets of switching contacts, the switech
comprising an operatihg.member whieh is génerallj piv-
otally mounted with respect to a base pbrtidn of the
switch and has a unitary.operating portion which pfo-
jects through an ﬁperturé in a housing part of the
switch-and'definés a unitary.fihgér contact surface
acceséible for switch-operatihg finger phessdre, the
said operating portion having a central regidn énd a

plurality of limbs disposed about said central region



predetern1ned directions for pivotal smAtCh'operatlng movenment of the
the said finger con- tact surface being depressed at said

operatlng .menber,
regi on and being elevated relative thereto at said linbs so as t
.concave overall for accommpdating ' the touch of the
t he said aperating nenber further having nmeans defining a

central’
be generally
fingers,

(0]

X

pluralMty of contact pressure surfaces opposed to the switch base portion
~and -arranged to be seltectively brought intb-operation for operating a

sel ected

switching contact set in dependence upon the application of

finger pressure to said operating {gﬂtlon in the direction

cor r espondi ng on@ngf exFendingsthsne

oSi i on 11t et o3 fehbeoPOEht! 8BS LOL U ﬁ@mﬁéﬁa@%&t 2014 itk 0o Lo

operation so long-as

“plurality of set %acefsapfg@é'ryeﬂf%raewets@wqbcea&a%émw%@ww &RNtacts

provi ded on the base portion of

ressur

e switch, arranged to be cl osed by

respective ones pkifg €1e9atelapellt 66 UtReSetd 34ESsdd I PEIEE ¥ tal figger

pressure on

<

U

said operating portion in the direction of -6-

be generally concave overall for accommodating the
touch of the fingers, the said operating member further
having means defining a plurality of contact.pressure
surfaces opbosed to the switch base portion and
arranged to be selectively brought into operation for
operating a selected switching contact set in
dependence upon the application of finger pressure to

said operating _portion in the direction of a

" ecorresponding one of said limbs and corresponding piv-

otal movement of the said operating member, and the
switeh further comprising means for resiliently re-
taining the switch operating member iﬁ a 'generally
median position intermediate the positions to which it
can be pivoted for switch operation so long as no fin-
ger pressure is applied thereto, and a plurality of
sets of normally-open switching contacts, including
contacts provided on the base portion of the éwiteh,
arranged to be closed by respective ones of said con-

tact pressure surfaces in response to finger pressure

on said operating portion in the direction of

$
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d t b t h furt f
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_f_réspéctive ones of said |inbs and corresponding'inOtaI movenent of the

'f'operating menber. As will be appreciated from the follow ng

~description of a preferred enbodinment a plurality of conductive nmenbers are
. di sposed to be opposed to a plurality of electrodes formed on a base plate’
and, by pressing in a selected direction a key top switc f operatlng ;-
- nenber havi ng predetermned  nultiple pressing dired 3hs provi dedwfn
“an‘identified nmanner, a corresponding electrically conductive menber
I's brought into contact with assocl ated el ectrodes, and thus the pressing
direction of the key top serves as an inportant factor The present
inventi gips S0ANI RS chidd Y 341AN12RABsOhdid Cﬁoﬁ@éﬂdﬂ@i@r&%ﬁl‘:omosed of a
plurality of electrodes formed on a base plate to be perfornmed with one
hand andnderferite 98 tthopBfed ing afertrer made  Tuch nore easily as
conpared wth the conventional swi t ches - herei nbefore  descri bed.
" Furt hernore, &S nceidhl y be siapprediatadp feopr othded flodlosting ni ng nmul tipl e
smntchlgg it need take up only little space for its fixing. Qther features

of the trirﬁlbn?foﬁ arefexredsqmbogd imentara | sdnrrlivyi #ft he appended
.claims and wi || becone re ar.ent fr m t he foll ow ng. detail ed : .
descri pt?%@%?e"r?t&ﬁgherﬁ &fprﬁpuﬂéFPBﬁe t49 t he é’tﬁ?&ﬁe%p ati Ag dr awi ngs,
VVher'el_n;:o_lur'ality of electrodes formed on a base-plate and, by : _ "
pressing in a selected direction a-'key-Vtop “switech W

operating member having predetermined  multiple
pressing directions provided in an identified mahnér;ﬂa
corresponding electrically = conductive member is
brought into'éontaeﬁ with associated electrodes, and:
ﬁhus the'pressing'direetion'of the key top sebveé'as an
important factor. - The 'present inventibﬁ 'enablés
switching on and off of multiple contacts cémposed.bf a
plurality of electrodeé forméd on a bése plaﬁé tp be

performed with one hand and as a result, bpération'éan

be made much more easily as compared with the
conventional  switches heréinbefbre  described.
Furthermore, since only a single key top is provided .
for obtaining multiple switching, it need take up |
' . S ¥

only little sﬁacé for its fixing.

Other features of the present invention are set
forth with particularity in the appended c'Iainis and
will become more apparent from the following'detailed
descriptions when taken in conjunction with the acconm-

panying drawings, wherein:



20 - 7- Fig. 1 is a perspective view show ng an exanple of a hand-held
type gane pt ayi ng .apparatus using conventi onal character novi ng

sw t ches whi ch constitute. the background of the present invention; Fig. 2
i s a perspectiyve V|em/shomnng an exanple of a hand-held type gane

pl ayi ng: apparatus’ ~ysing a character noving switch in which the preseriz0 _
i nvenf¥on is enbodied;y +Fig. 3 is a sectional view showing installation of a
character noving swi t ch 8, Fig. 4 is a frefht view showing a key top 10;

Fig. 5Ais a sectional view of a sustalnlng menber 20; and Fig. 5Bis a

bottom vi ew of a sustalnln menber 20. Referring to Fi 2, the hand hel d
type game play- ing aPp8ratudsSid RORSRaG v Hiew Shoud BN sEHAP o odig 1,

t f th tt h ft Ther ef f
orer ol s denore B Byiglhor el g “GRLAPEE] oRSar BRI TR oo
omtted. The app%ﬁggﬁt}ohélpmv&nﬁ%é’ﬂéﬁ a Go ter sWR){:cBQsSV"'t |

which is. present 1nven he char acter
moving sw tch 8 e®nkeithtel eh&hsaétagpsuﬁa afcwésp@@geﬁ@ AivéiRch;so t hat

characters 9a to 9d can be selectively displayed responsive to the

¢ Fig. 2 is a perspective view showing an example of
. a hand-held type ~ game playing apparatus using a

\w} : character moving switceh in which the pfesent inventiéﬂ
is embodied;

Fig. 3 is a sectional view Showihg installation of
a character moving switch 8;

Fig. 4 is a front view showing a kej’top 103

Fig. 5A 15 a sectional view of a sustaining member
20; and

Fig. 5B is a bottom view of a sustaining membef
20.

Referring to Fig. 2, the hand-held type game play-
ing apparatus is the same as the apparatué'shown in
Fig. 1, except for ﬁhe hatters deseribed hereinafter.
'Therefore, the same reference numerals denote like com-
ponents, and the deseription of the same is omitted.
The apparatus 1 ‘is provided with a character moving
switech 8 which is an  embodiment of the present

" invention. The character moving switeh 8 is formed in

the shape of a cross and is arranged so that characters

9a to 94 can be selectively displayed responsive to the



pressing directions in which the switch is pressed. More particularly, if a

pr-otrus
. protrus
-11c is
“pressed
. show ng
3, the.

“illustr

switch’
-no fing

- menber

structu

TchaQ¥ladted char agd erg i

ion 1la is pressed, the character 9a s displayed;

if a

ion 1lb is pressed, the character 9b is displayed; if a prot}usion_

pressed, the character 9c is displayed; and if a prp§rusion

, the character 9d is displayed. Fig. 3 is aug I onal o
i nstallation of the chara%%er noving switch 8. Referring to Fig?

conponents  except f or

11d is
Vi eW

perating nenber 10 are sectionally"-

ated. Fig. 4 is a front view show ing the operating nenber 10.

et cr B PABLL LAY, Yo AMPAPCEnE0 dedifSiL! SlkkLeglotal M0 LhE

per a n - a .gene

position so long as

a1l plji ; ig. i bot.t,@m vi.ew of the
i PR SIS PR (90 e

oW 'ng,

The character noving switch as described is com posed of
~oper ati pgroguydtyr ther ckayactep 980is diwpkauddy nihag peoieusidnand a base
plate 40. First, the formation of a key top 10 will be descr
top 10 cldrepdisspresseédsk the kharagternfie bs gisplagednandidfie 11d in the

shape o

f a cross formed on the upper

t he

bed.:

protrusion 11d is pressed, .the character 9d is.

displayed.
Fig; 3 is a sectional view showing:installation of

the character moving switch 8. Referring #o Fig. 3, the

components except for operating member 10 are

sectionally illustrated. Fig. 4 is a front view_show;
ing the operating member 10. Fig. 54 is a sectiohal

view of a member 20 for resiliently retaining the

switch operating. member 10 in a generally median -

position so long as no finger pressure is applied

thereto and Fig. 5B is a bottom view of the member -20.
In the following, a detailed description will be given

of the structure of the character moving switch 8 with

reference to Figs. 2 to 5.

The character moving switch 8 as described is com-

posed of the operating member or key top 10, the
sustaining member 20 and a base plate U40. First, the
formation of a key top 10 will be described. ' The key

top 10 comprises a disk 12 having limbs or protrusions

11a to 11d in the shape of a cross formed on the upper

. ! ! be given of the
ldyesW teh £ wirbBragishentm t @sFi gs.

2 to 5.

The key



-9- surface thereof and defining an operating portion of the key top 10. An
openi‘ng is fornmed in .a housing part of the apparatus 1, so that the
protrusions 1la to 1ld in the shape of a cross may fit into it. The key t&&
10 is.dnserted into-the opening fromthe inside of the apparatus 1. As a
resul = the protrustons- 11a to 11d in the shape of a cross are accessible
for swktch- operating finger pressure outsyde the apparatus 1, while the
disk 12 is retained by the opening in the apparatus 1. The operati onal
finger contact surfaces 14 of the protrusions 1la to 11d are forned with

inclinations so ghatatbe thePedr Gmd agérswifigcanobpelatingt poritiogeraral |y
concave wWwith a depressed center. Wth these inclinations, the operational
finger con- tacttherkegetdg 18. garercgdningoisafermedr dhla dnohiding edrt
perfectly for the touch of the fingers, which nmakes op- erations of the
switch easier. Onf the appapatusuifase that the pretrusiions Hlahdw sgideri cal
supporting nmenber 13 is provided which is spaced slightly apart fromteh
base plate 40 of iBhkhe\iHane wied CRESSWIREH §is imdwo ﬁgese#“?‘ ke diPR HO key

(99,10 13 presseds o TNER BIRISLALY olahihe” TR o LR 567 RO,
Sw t ch- apparatus 1. As a result, the protrusions 11a to 11d
:Lk;? in the shape of a c¢ross are accessible for switéh-
_ operating finger pressure outside the appératus ‘1,
while the disk 12 is retained by the opening in the
apparatus 1. The operational finger contact surfaces
14 of the protrusions 11a to 11d are formed with'
. inelinations so that the finger contact surface of the
switch is genefally concave with a depressed center.
With these inclinations, the operational finger con-
tact surface 14 is generally concave overall and fitted
perfectly for the touch of the fingers, which makes op-
K erations of the switch easier.

On the wunder surface of the disk 12, a
hemispherical supporting member 13 is provided which is
spaced slightly apart from teh base plate U0 of the

'¥x' switeh when the switch is not present. When the key
top 10 is pressed,.it_moves downwardly until contact
between the support member 13 and the base plate 40

which then serves as a fulerum for pivotal switeh-

- operating movement of the key top 10. The support mem-



operating novenent of the key top 10. The support nem . 10- ber 13 could
‘be provided on the base plate 40. The disk 12 is formed with its thickness
in_the center larger than that at its periphery and is arranged so that, as
shown in Fig. 3, when the key top 10 is not prQ§3ed, the under surface of
the disk 12, which con- stitutes a contact pressure surface of the sw t-&h,

- has a certain angle of inclinatiopw th respect to the base plate 40, Dwt

- when any one of praotrusion of the key top 10 is pressed, a corresponding

| ~portion on the under surface of the disk 12 under the pressed protrusion

be- comkerapid ozoubdelbe praatiddd tont heebdaeeplpitabedM0.As. Theresul t, any .
one of electrically conductive rubbers 30a to 30d to be described bel ow can -
be brougliski ntd éentbanmedd t Wikhr idspobial ehneses iof thee epaberodes 4l1a to

41d and 42a to 42d in a parallel state, which serves to establish a good.

 cont act 1pE8REethate tambiueti Jdsr RAFSPRETY 13Rd 4P r 8EPRREPHGSRI ectrodes.
Next, the-sustaining nmenber .20 will be scr,i bed., The,sustai pi ng nmenber 20
S ,-madeq'g’fa al &% i%h 5 '?a#i§t|c}$4’a§'h|g3b i’ﬂeehﬁy g%?ﬁ)'rf%eés-anﬂgt which is

di spose en the _ ' _ Sk apdiLhe.pgse plate 40.

In a Ce%f?%% pdrgﬁon*o he§€%é€§§n€%g£€§n§i%gr*gb,Qgﬁagpggﬁng 21 is forned
Fnto whiggh chResSUPRBhkact  pressure surface of the switeh, has

a certain angle of;inclinatidn'with respect to the base s
plate 40, but when any one of protrusion of the kéy tbp ~
10 is pressed, a corresponding portion on the under
surface of the disk 12 under the pressed protrusion be-
comes approximately parallel to the base plate #0. As.
a result, any one of  electrically conductive rubbers
30a to 304 to bé described below can be brought into
contact with corresponding ones of the electrodes 41a
to 41d and 42a to 42d in a parallel state, which serves
to establish a good contact between the conductive .
rubber and the corresponding electrodes. _ _. ' g;g
Next, the sustaining member 20 will be described.'
The sustaining member 20 is made of elastic material -
such as rubber and comprises a mat which is disposed
between the under surface of the disk 12 and the base | >
plate 40. 1In a central portion of the sustaining mem-
ber 20, an opening 21.is_formed-into which the support
member 13 locates. The member 20 has four raised

portions 22a, 22b, 22¢ and 22d arranged around the



menmber. 13 | ocates.

The menber 20 has four raised portions 22a, 22b, 22c

and 22d arranged around the -1 1- opening 21 disposed respectively

beneat K

t he

pro- trusions 1la to 1ld. Wen the sustaining nenber 20 is

pl aced on the basé ptate 40, the portions 22a to 22d form cavities between
t hews€élves and the base plate 40 and electrically conductive rubbers 30a,

-30b, 39c and 30d are attached to the upper inner surfaces of the cavities
of the portions 22a, 22b, 22c and 22d, re- spectively. Gooves 23 to 26
are formed between the portions 22a to 22q

40N addition, a groove 27 is

form ed fromthe sustainer 22b to the olter side. These grooves 23 to 27
serve for ventilation and prevent the sustaining nenber 20 from being held

by suction to thg

pORpiEg P! 2 © A tRRspEsLavELDY PEADSEN 2QHe Rressed,

so that the sustalning nenber can return to itsS original state. Now,.

description willthgsigge Pfatte frdimtyiesh Bhé haudasia pigment@r Boegkr odes
to be turned on and off by operation of the key top 10 are forned on the

base plate 40.

pMaced pant ithel ddse phsteshbdy the FpgrtiénsecR2at tod@Rd41a

and 42a are fornmed opposing to the con- ductive rubber 30a. In the sane

U

-

manner, el ect rodéernieanhtiepbelecdnritenspns mpd dhendasendletievdOr ubber

and electrically conductive rubbers 30a, 30b, 30¢ and

30d are attached to the upper inner surfaces of the

cavities of the portions 22a, 22b, 22¢ and 224, re-

spectively. Grooves 23 to 26 are formed between the

portions 22a to 22d. 1In addition, a groove 27 ié form-
ed from the sustainer 22b to the outer side. Tﬁese
grooves 23 to 27 serve for ventilation and prevent the
sustaining member 20 from Seing held by suction to ﬁhe
base plate 40 when the sustaining member 20 is pressed,
so that the sustaining member 20 can return to its
original state.

Now, description will be made of the formation of
the base plate 40. Electrodes to be turned on and off
by operation of the key top 10 are formed on the base
plate 40. More particularly, as shown in Fig. 5B,
electrodes U1a and U42a are formed opposing to the con-
ductive rubber 30a. In the same manner, electrodes 41b
and U42b are formed opposing to the conductive rubber
30b; electrodes 41c to 42c are formed opposing to the
conductive rubber 30c; and electrodes 41d and 42d are

formed opposing to the conductive rubber 30d.

24



- 30b; el ectrodes 41c to 42c are forned opposing to the, conducti ve rubber
- - 30c; and el ectrodes 41d and 42d are fornmed opposing to

rubber

10, sustai ni ng nenber 20 and base plate 40 are in- corporated in, the

he conducti ve

30d. -12- Qperation in a state where the ab described key top

-apparatus 1 will be described in the follomnng First, descrlptlon |s,nnde
~ of a case where the key top 10 igsqBot pressed. = In this case,

. sustaining menber 20 pushes up the under surface of the disk 12 by its

el astic force so-that the upper surface of the disk 12 is pressed against

-~ the housing pagér£fiddeimrPIRAVE vherdhehet ABokeYdédsPr Ild key"
‘support nenber is brought into contact with the base plate 40 to forma
- fulcrum top n10 )i sustesinimy arentfer 20 cand rzdse@laton U drtee ey top 10 is
none of the conductive rubbers 30a to 30d will
~be in coeenperaked inhehe apparatpmntinigll decdeseiided inFdheher nore,
nore than two protrusions are sinul- taneously pressed by
ni st ake, felbowingor & il td@SeRIRLIRR tis dadprh & Wase mdhe

si mul t angous ought, .i nf o contact W t (fo) spondi ng ,el ectrodes.
For thi stlﬂﬁlr%g t‘?‘%eaﬂel’g‘?t ngf £’u g‘ﬁ #é’ﬁ%ef’aig' 4% hei ght d2 of

pressed vertically downward,

if two or

| the SUSt§ﬁ£¥£¥hfﬁﬁﬂE¥hﬁg% %%dphgﬁegehghghe under surface of the

disk 12 by its elastic force so that the upper surface

of the disk 12 is pressed agalnst the housing part of.

. the apparatus 1.

When the key top 10 is pressed, the support member
is brought into contact with the base plate 40 to form

a fulerum. In this case, even if the central portion

of the key top 10 is pressed vertically downward, none
of the conductive rubbers 30a to 30d will be in contact
with their corresponding electrodes. Furﬁhermore,
even if two or more than two protrusions are simul-
taneously pressed by mistake, two or ﬁore than two,coh—
ductive rubbers will not be simultaneously brought into
contact with the corresponding electrodes. For this
purpose, the height d1 of the support member 13, the
height d2 of the sqstaining member ZQ'and the height

(stroke) d3 from the bottom of the sustaining member 20

to the conductive rubbers 30a to 30d must be pre-

. determined.

r‘lﬁ’e

even
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(stroke) d3 fromthe bottom of the sustaining nmenber 20 to the conductive
rubbérs 30a to 30d rmust be pre- determ ned. -13- When any one of the
protrusions 1la to 11d:of. the key top 10 is pressed, the disk 12 is _
inclined in the pressing direction with a fulcrumfornmed by the support 26
mentfer 13 as a center. For exanple, assuming that the protrusion 1ld is
pressee, the sustainer portion 22d under the protrusion 11d is pushed down
toward the base plate 40 against its el asfiBe force. Consequently, the
conductive rubber 30d is al so pushed down so.as to be in contact with the

el ectrodes 41 d and 42d. As a re- sult, the electrodes 41d_and 42d are
short-curcuited to t UEHRY A&t drdnudhians dde fRodddi ATt kRedr aw

i'ngs. | h 9d, | L'spl d. A ' _of -

O herprot 1 uat orkeW 1608 11 EnabTaRord phE BLSR . Thots fnéféa%@ez?ﬁi?é??’og as
d i'bed ab | : d Lhgd I '

cuch that no 1 wd S T BEGEeR, MNE A 20TEERET SPREN W e 2uBREPEOTC 1

contact wi th thepdmdh IE$RANY MBI AC! F GRS exanfIWEV dlssulifgl BUERt LR coul d
provi de an enbodi nent in which two conductive rubbers are desired to be
st mul t aneously iprerisign M4 GBeigrexyedspthel- sustainer portion 22d

under the protrusion 11d is pushed down toward the base

k} plate uo.against its elastic force. Consequently, thé
conductive :ubber 30d is also pushed down so as to be
in contact with the electrodes U1 d and 42d. As a re-
sult, the electrodes 41d and 42d are short-curcuited to
turn on a predetermined circuit, not shown in the draw-
ings. In response thereto, a segment 9d is displayed.
Also, when ény of other protrusions 11a, 11b and 11c is
préssed, almost the same operation as described above
is performed.

The above described embodiment is arranggd such
that no two or more of the conductive rubbers can
simultaneously be in contact with their corresponding.
electrodes. However, the invention could provide an
embodiment in which two conductive rubbers are desired
to be simultaneously in contact with their correspond-
ing electrodes. In such a case, while the conductive
rubbers 30a to 30d and the electrodes 41a to 41d and
42a to 42d, for example, might be disposed in the same

positions as in the above described embodiments, the



i ng el ectrodes. In such a case, while the conductive rubbers 30a to 30d and
‘the electrodes 41a to 41d and 42a to 42d, for exanplemxjpgﬁn be disposed in

.jthe same positions as in the above descri bed embodi meré t he -14-
~cruci form key top 10 woul d have to be turned by an an- gte of [ERR].
“Al'though the present invention has been described and ilTustrated by .-

_reference to a specific enbodinent, it is to be clearly under st ood t hat™fhe

”'sane is by way of illustration ang exanple only and is not to be taken by
~way. of linmitation, the scope” % the present invention being :
limted only by the terns of the appended cl ains. -15- CLAIMS: 1.

~A-push-buttan Sy 454 ‘t’%'pc'iocﬁpu?ﬁ ﬁQ?éa{?deythée X a 4 o Pagd o to

selectlvely operate any-one ural | swi t chi ng contacts,
t he svut%; GFMYgSsi ng an operatlng menber which is generally piv- otally
. nount ed th respect to. a base portion of the switch and has a unitary

operatlng FKNﬂlﬂHbdgﬂfﬁhdﬂp}esent invention has been described
tand 1llustrated by reference to a specific embodiment,

it is to be elearly understood that the same is by way

. of 111ustrat1on and example only and is not. to be taken

by way of limitatlon, the .scope of the present
1nvent10n being 11m1ted only by the terms of the

appended claims.

&)



“jects through an aperture in a housing part of the switch and defines a
Unitéry finger contact .surface accessible for swtch-operating finger
pressur'e, the said operating portion having a central region and a 28
plurality of |inbs disposed about said central region and extending

t hefefromin dlrectlons corresponding to predeterm ned directions for
plvota¥ swi t ch-operating nmovenent of the operating menber, the said finger
con- tact surface being depressed at said central region and bei ng el evat ed
relative thereto at said |inbs so as to be generally concave overall for
acconmodating the touch of the fingers, thg-said operating nenber further
havi ng neans defining a plurality of contact pressure surfaces -opposed to
the switch baseLApMStion and arranged to be selectively brought into
operation for operating a selected switching contact set in
dependence upon fhe abpw%ta-tblbﬁtqri switph whiekseaa be eperhrteshdrafing
portion in the direction -16- correspondi ng one of sald | i nmbs
and correspondi nge’bl \PPQﬁsd-}r%\Féneﬁ?lﬁFti-ﬁﬁlﬁalQPQ}"r?etrQat 2AJ n@R®erf add the
swi tch further co ans for re t ai hi ng

oper ating nmenberP r% bggepII%Fm%dpgn%%ﬁéﬁ@ﬁﬁé|?ﬁ¥§?ﬁ%ﬁaiﬁﬁ?h§%ﬁ3§ﬁPlons'
to.which it can pg pLyvelgd 1,0 ro;?é’%ét?fhé)%én%érp rhl’?lcl’{ YWY A1y piv-

-._.

s otally mounted with respect to a base portion of the
~ switch and has a unitary operating portion which pro-
jects through an aperture in a housing part of the

switech and defines a unitary f‘iriger contact surface'

accessible for switch-operating finger pressure, the

. said operating portidn having a central region and'é

plurality of limbs disposed about said'eentral.region.

and extending therefrom in directibns_corresponding to

predetermined directions for pivotal switeh-operating

movement of the operating member, the said finger con-

s/ tact surface being depressed at said central region and
being elevated relative thereto at said limbs so as to

 be generally concave overall for accommodating the

touch of the fingers, the said operating member further

Ly having means defining a plurality of contact pressure
surfaces opposed to thé switch Dbase pobtion= and
arranged to be selectively brought into.operation for
operating a selécted switchiﬁg eohtact set. in
dependence upon the applloatlon of finger.preSSure.to

said operating portion in the direction of a

* c L M s =



. .ger- pressure is applied thereto, and a plurality of sets of normally-open

"~ 'swirt ching contacts,

i ncludi ng contacts provided on the base portion, of the

-swikch, arranged to be closed by respective ones of. said con- tact pressure
'surTaces in response to finger pressure on said operatlng portion in the

. direction of respective ones of said linbs and corresponding pivotal -,

movenent of the operating nenber. 2. A push-button g’ as clai ned ¥
~claim 1l wherein the said operating portion of the switch has four |inbs
~~extending fromits central region.in a generally cruci f orm manner. 3. A
-push-button switch as clainmed in clfaim1 or 2 wherein the aperture in the
"hOUSing S > shape of
-the opera lfltﬁ%g 8 lﬂ% ?X“é]ehséa\;\} : %nt éeéa?;: ! é/ndl 11},9 ext ends

bet ween oéyﬁCﬁQveﬁea{;t ofeUgiss seid tJyeratnﬂg? néRBEH | ur Sndt hcem-ﬂloerture

'together wth the

| i mbs t hereby defining preferrlng directions for

- pivotal sweitélkhfuptaesnt i cgnpPieiwnt mebnshefowerasitgenelberred. A -
- push-button switch as clained in any of the pre- ceding clains wherein the
- oper at i ntaimimgr the aswitejed operatdngwheenberf iilgea @ewsnaldyi s applied
'thereto it i's biassed by said resilient retainjing means away from

median position intermediate the positions to which it

'~ ean be pivoted for switch operation so - long as no fin-

ger pressure is applied thereto, and a plurallty_of : o/

sets of normally-open switching contaots, including

contacts prov1ded on the base portion of the switceh,

arranged to be closed by respective ones of said con-

tact pressure surfaces in response to finger pressure

oh said

operating portion in the direction of

respective ones of said limbs and corresponding pivotal

movement of the operating member.

2. A push-button switch as claimed in claim 1 wherein

the said operating portion of the switch has four limbs

extending from its central region in a generally

cruciform manner.

3. A push-button switch as claimed in claim 1 or 2

wherein the .aperture in the housing portion of the

switch is

shaped similarly to the shape of the

operating portion of the switch so that each of said

limbs extends 'between spaced apart edges of .the

* 4 L M s *

)

&



thé ‘base portion of the switch and a spacing is established between

t he Base portion of t.he switch and the operating nenber, such spacing being
taken up when finger pressure is applied to the operating menber so as to
depress the operating. nember against the action of said resilient retaining
mearfs; "and a stop is pro- vided for limting the novenment of the operating
merber=t owards the basé portion of the switch to being such that w thout

pi votal novenent of the operating nenber none of the switching contact sets
will be operated. 5. A push-button switch is clained in claim4 wherein
the stop is provided on the operating nmemddr and com prises a projecting
part thereof which serves a ful- crumfo I vo} al v t of th

oper ating nenber a\RﬁEﬁuFﬁe géﬁeaf’grﬁ'éﬁ eg]%%%iba‘%je‘?'{ﬁ_ngg? %&}Ere%y - 18-
6. A push-butt 1 ch | Al i of _th rez.: iNg ¢J.ai 1B
wherein said neaggfgéﬁ%ﬁiH%ﬁgﬂ%ﬁﬁgggiﬁgr%gxégﬁ?ac °§re§§ﬁ§€éguf¥§%§§E

conpri ses an enlgbggﬁggggymgpé&égg of E?ﬁeaggf?%%ﬂgnd.t e'hmhiCh S

recei ved be- tween t se portion of ousi ng part of
the switch, the said body portion having an upper surface which is biassed
by said resilient re- taining nmeans into contact with an under surface of
sai d housi ng par t.ar oanpgush+butber t st s dlaireds un any of the pre-

:_ ; eedihg elaimSIWheréih_the operating'meﬁber is afranged
v so that when no finger pressure is applied thereto it
is biassed by‘said resilient retéining means away from
the base portion of the switech and a spacing is
established betﬁeen the baSe portion of the switch and
the operating member, such Spaeihg being taken up when
finger pressure is applied to the operating member so
as to depress the operéting member against the aetioﬁ
of said resilient betaining means, and a stop is pro-
vided for iimiting_the movement of the operating membér
towards the base portion of the'switch to'being such

that without pivotal movement of the operating member'

none of the switching contact sets will be operated.

5. A push-button switch is claimed in.claim 4 wherein

ETEEN

the stop is provided on the operating member and com-
prises a projecting bart thereof which serves as a ful-~
crum for pivotal mo#ement of the operating member when

the same is depressed under fingef pressure.

* [4 L M s *
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©1111111%eding jclaimyp wherein sa

face opposed to the switch base portion and definihg said plurality of
contact pressure surfaces. 7. A push-button switch as clainmed in any of
.the pre- ceding clains wherein the resilient retaining neans conprises’ a

“smat of resiliently flexible material inter- posed betmeeg;thb base portion

of the switch and the switch operating nenber, the sa¥d
‘wi‘'th upper surfaces biassed into contact with said con- tact pressure

| ower surfaces carrying contacts for co-operation with said contacts

IS subjected to sw tch-operating i votal movenent. 1111111 111111
SAP ns bdef bAingwat pAuralbsvantially as

B herein descri bed with referenc ures 3, 4, 5A and 5 f the
accompah RyRSH ﬁgessyre SHRfages ?3%%86%% elaiges: hody

Sonte b e ¢ e oLtk ot a8 FREHh B8 Che- “apparat us as

_hclalnedgggéﬁéﬂﬂg9base portion of the switch and the housing

part of the switch, the said body portion having an,
upper surfaee which is biassed by said re51lient re-
taining means into contact with an under surface of
said housing part around said aperture and a lower sur-
face opposed to the switch base portion and defining_

said plurality of contact pressure surfaces.

7; A push-button switeh'as olaimed in any of the pre-
.eeding elaims.wherein the resilient retaininé means
comprises a mat of resiliently flexible material inter-
posed between the base portion of the sw1tch and the
switcech operating.member, the said mat having portions
with upper surfaees biassed into contact with said_con-
tact pressure surfaces and lower surfaces opposed to
and spaced from the base portion of the switch when the
 switeh operating member is in its median position, said
lower surfaces carrying eontaots for co-operation with.
said eontaets provided on .the base portion of the
switch when.the switch operating member is subjected to

switch-operating pivotal movement.

A

t haV|ng por ¥ions

- 'surfaces and | ower surfaces opposed to and spaced fromthe base portloh of
““the switch when the switch operati®g nenmber is inits nedian position, said:

. provided.on theusisdbutson switiht he si\ﬂtmhd\/\henamm@&\nhtecproperatl ng me.nber_

¥i ncor porati g

.)
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mhiCh-conprises a character display in which apparent novenents of one or

nore characters are.to be controlled in the playing of the gane, and

wherei’n the directional

the s« tch.

-19-
8. A push-button switch substantially as herein
described with reference to Figures 3, 4, 5A and 5B of

the accompanying drawings.

9. An electronic game apparatus incorporating a
push-button switch as claimed in any of the preceding

claims as a control switch of the game apparatus.

10. An electronic game apparatus as claimed in claim 9
which comprises a character display in which apparent
movements of one or more .characters are to be
controlled in the playing of the game, and wherein the
directional orientation of the said 1limbs of the
operating member of the switch correspond to the

directions of the apparent movehents of said one or

more characters resulting from corresponding operation

of the switch.

"« C L M S *

; c |l orientation of the said |inbs of the operating
mentber of the swi'tch correspond to the directions of the apparent novement
of “said one or nore characters resulting from correspondi ng operation of
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