,ste3enk(6TGW 3 a~~o0z MULTI - DI RECTI ONAL OPERATI NG SW TCH FI ELD OF THE
| NVENTI ON The present invention relates to nufti-directional operating

Switches for i rious kinds of electronic equi pnent. BACKGROUND OF
THE | NVENTI me'llmmmﬂ@ﬁancemnt of rmultifarious electronic eqqﬁl ygwi
toward diversificari d nultifunction in late years, operatitg ches
of nmufti-directi dﬁﬁé“type, whi ch combitie a y pushi ng mani pul ati on and
tilting manipulation, are increasingly being utilized. A multi-directional
operating swtch of tmﬂpni']am-%@ﬂ@g &EERE@H\TG&WITQ\W er by referring to
Fig. 5 through Fig. 7. Fig. 5is a cross-sectional view show ng the
mufti-directional operating swtch of the prior art in a neutral position

wherein no pushi ng mani pul atAIBLD OF TEHBEDNVENGIONN the figure, an insulation
substrate 1 enploys plural pairs of stationary contacts 2A, 2B, 2C, 2D and
2E (2D and 2ETBg present wimentien relatesota mplti-direefipnat epergiies switehescior usadnan

el asti cvmgzcg{sﬁg;%f‘?fe%g%oﬁ%%g&gpg%el astic rubber is disposed on the

insulation s stic contactor body 3 is forned at its
center and a right, a left, a front and a rear sides with a plurality of

donmed portions 3A, 3B, 3C, E (3D and 3E are not shown in the
figure), of which | ower g@ﬁ&@ﬁ@%éﬁ@ﬂ%&&’%?@%vabl e contacts 4A, 4B,
4C, 4D and 4Egf; : ' ' ' i nst
the stati onary BonaeuleyRheofHG AU dohio Dol AR iy xR "
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mani pul ation bo .made, of. an insylating .polyneric resin and a case 0
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pr ot uberant pgar A& A10, . Qf 1 i y 5is”.
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protrudes from an openi ng 6A of the casé 6 i's attached with a di scus-shaped
knob 7, amimdulatiswe sibsphierli eraplopeplueal paireaf g@icnarneoniaie2As2B2cehand B

mani pul at{ on dy 5, i.s thrust .upwardly by an elastic restorative.forgce of
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| ower pﬁxﬁ&@@ﬁaﬁﬁc&uﬁﬁe@@sedigiqs&@sn fRanduliRAUbstrdtd'E. THS Slaktic dotacide baldpye
structure, when the knob is subjected to a pushing mani pul ati on by being

pr essedisviermédat] its,centanand adightonlelt 8 foatandp reassides ovith aploryity of demedcent er

area SG_of. I pul ati ts . f t. I r.i.pher al
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3 depresses the doned portion 3A. The depressed doned portion 3A reverses

t b caush the Sgnie) sthcfacing pgainst4he stationagy pontacts 30y FBACHX ahiBct with the
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nani pul Afahipalation tbodyks aedé ofSar énsnlatidg dotgmeniv adsire andnt east 61fo abvérhthe| ower
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elastic contactor body 3. The manipulation body 5 is provided with depressing limbs 5B, 5C,
5D and 5E (5D and 5E are not shown in the figure) at the right, the left, the front and the rear
sides of its lower surface above the domed portions 3B, 3C, 3D and 3E. A top center part SF
of the manipulation body 5 that protrudes from an opening 6A of the case 6 is attached with

a discus-shaped knob 7, and a semispherical center area 5G at an upper surface of the

manipulation body 5 is thrust upwardly by an elastic restorative force of the domed portion
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Al so, when a left edge of the knob 7 is subjected to a tilting manipul ation
by. being pressed toward the |left as showmn in Fig. 7 fromits neutral
Jposition in Fig. S, the manipulation body Stilts toward the left with a
tip of the protuberant part 5A as being a fulcrumwhile the ngs gﬁé'cal
center area SG slides along the | ower-2eripheral surface of the Bg g 6A
of the case 6 as they nmaintain an elastic contact with each other, and a
depr ess3Ado kbifactHhsaital Agéﬂ@fawetr RBhASRNLRSESS the BPERAg BA'thica3Bs. The
depressed doned portiolr? reversesp%tg cause the rmvgbl egcor:t act 4B at its
| ower sur f acelnt he@bavagruciire,wheneths tkaob Grisisybjentert tct pushiBig mhmipelatiomhii ng an
el ectrigal connection.of the at i onar ontact.s_2B nd, when force of
The t1 | DngBERRE S StoRDdown et atp i RnrafoasidanE Fie, 3uhd Cengéiirh B2 a0 e
movabl euﬁmgha@ibnwd § depits! IR theSIBWERSRIphBRRERTRS of IRMPEMBE S RDALY
contacts 2B by the }:I as}fi@tc restorative fpgrce of the dg;rged %ortions 3B, and

t he manf gaishewain Fégi\6, andtlee prosubenasty partr B inserted inth dhe holei i ivathe redastic al
iti i n Fi . i the kpob.7 i
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| over stherehydnaking e eleetrigal ronpertion of tharstaonagrrontacte2 A TRubseapenslys sthedomed
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O at 1 onaPostiie it otk MGl ERoh - BRGE iF hdiRl, ERMEEhIRInab dAG wg 4
or 4E alowdngutfasedepartitdsafein tes pratidnare egntacts 24 B disdébine0femWyt thetdhtic
mufti-directional o erating swtch of the prior art, however, there is a
pr obl enfesiorativadonsg okths doms mgrtionaA. sd thermanipyation haslyPeand e badhy refuss| i ng
of the ' . | 1. s f . ) gpherical center area SG at the
upper sg)r %%gng#ﬁ%%t{%hfg%ﬂﬁ atﬁgglﬁ&ggg)?/?@ §'si nce the semnispherical center
alr eg/ SG, | whi Chlsiofwhbt:i ndeft edgaaifh ] dtheykrtvb Ifseﬁhlj@m{ed tq)w:iltixtgrm?xﬂﬁtrx]Iaﬁoﬁ bebeiagt er
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enploying a plurality of stationary contactsS on an upper surface thereof;
cause the movable contact 4B at its lower surface to contact with the stationary contacts 2B,

thereby making an electrical connection of the stationary contacts 2B. And, when a force of
the tilting manipulation to the left edge of the knob 7 is removed, the movable contact 4B at
the lower surface separates from the stationary contacts 2B by the elastic restorative force of
the domed portions 3B, and the manipulation body 5 and the knob 7 return to their original
neutral positions in Fig. 5.

In the same manner as above, if the knob 7 is manipulated for tilting it either
rightward, forward or backward from the neutral position of Fig. 5, the manipulation body 5
tilts rightward, forward or backward direction, and a depressing limb 5C, 5D or 5E at the
lower surface depresses a domed portion 3C, 3D or 3E. The depressed domed portion 3C, 3D
or 3E reverses to make electrical connection of the stationary contacts 2C, 2D or 2E by a

corresponding movable contact 4C, 4D or 4E at the lower surface respectively.



‘(b) an elastic contactor body di sposed on top of said insulation substrate
sand having a plurality of peripheral doned portions arranged around a
central doned portion) wherein at |east one of 1 ) at |east one peripheral
~donmed portion of the plurality of peripheral domed portions angagpobe
central donmed portion is provided withia novable contact that confronts a
‘correspondi ng one of said stationary contacts) and wherein said central
dormed portion i Sur e . i tjiaon body, of
which o ti por Vit Ao et BB Sy RER orne Brof T BN 4BR.8%Y 1 &g
i nto saiptoblehfofl cauding a YpHaping Teelin@GaitiDfegaidi td nteiul@brydfesiath FRahé kW itclwlusai d
el astic contactor body, and having a plurality of depressing ;é.linbs
around aolfielion ¢fche pevaispherical qeates areg > Giatheupnen gurdage@f Hrampmipnlation bedsd
portions i y...Qf .4 el i i ted;
() o oot SngEhelbhfon it BORE AR oS Pl BbicuoARAP BF e AR PRS0 1 G
mani pul adtittcentef diidéselfpesallytdiqigehé ower péripherill siurfice pathkiopéilg 6A\E that@san
upper surface of said manipul ation body whil e naintaining a predeterm ned

space i rP Bihgethe oy bissubjactedtgdhe tilting mutipwatien ghtvash; leftwand fuvard eh body
ar ound S‘?dcgwg-‘@ggf,‘%ﬂéﬁ ﬁllis %ﬁ.ﬂé{g tﬁé Bé’ut}a‘i’p‘o:ﬁti&'r” face of said case when said

mani pul at'1on 'S Inaneutra ositfon and when sai d mani pul ati on body
is tilted; and 3 May 2002 4a (e) a plate shaped knob nounted on a top
center part of said manipul ati on body, wherein said knob covers a
substantial portion of an upper area of said opening of said case. In
accordance with a second enbodi nent of the present invention there is

pr vided a nulti-directional operating switch of the present invention
eogprises the follow ng elenents: (a) an insulation substrate enploying a
plurality of stationary contacts on its upper surface; (b) an elastic
contactor body disposed on the insulation substrate and having a plurality
of doned portions, which is provided with novabl e contacts each facing

agai nst the stationary contacts, on the |lower surface at a center and outer
peri phery, and one of the donmed portions at the center further having a
hole in the upper surface; (c) a manipul ati on body, of which a tip
protuberant part at its |ower center surface is press-fitted into the hole
in the upper surface of the doned portion at the center of the elastic
contactor body, and having a plurality of depressing |inbs around the | ower
peri pheral surface for depressi‘ng the doned portions at the outer periphery
of the elastic contactor body when being tilted; and (d) a case having an
operating for a center area of the manipul ati on body to protrude there

t hrough, and for covering an upper surface of the manipul ati on body while
mai ntai ning a predeterm ned space in order to avoid the case from touching
wi th the mani pul ation body when it is in the neutral position and when it
is tilted. Since the tip end of the protuberant part at |ower center
surface of the manipulation body is held by press-fitting to the hole in -
t he upper surface of the doned portion at the center of the elastic
contactor body for being novable in up and down notion as well as in
tilting notion, and a predeterm ned space is provided between the :
mani pul ati on body and the case for covering the mani pul ati on body in order
to avoid the mani pul ati on body fromtouching with the case when it is in
the neutral position as well as when it is tilted) so that the

mul tidirectional operating switch having a satisfactory feeling of
mani pul ation w thout causing a friction and a feel of scraping is obtained
at a low cost. Also, since the nulti-directional operating swtch of the
present invention conprises the case provided with a projection at its

| ower surface for pressing the elastic contactor body at periphery of the
donmed portion against the insulation substrate, the periphery of the doned



.3 May 2002 -5 portion is held by the projection under the case so as not to
lift up fromthe insulation substrate when the doned portion is reversed

¥ or making and breaking contact with the stationary contacts, thereby
attaining a stable and reliable reversing novenent of the dorgq\ﬁd)pgq;dz' on and
a distinctly good feeling of manipulation. Mreover, the nmulti-directional
operating switch of the present invention conprises a plate-shaped knob
nounted on a top center part of the manipul ati on body for covering an upper
area of the opening of the case so tha# a space, which is provided between
t he mani pul ati on body and SWUMMARY OR THEENVENTHONvVent the nani pul ation
body fromtouching to the case, is concealed with the pl ate-shaped knob,

. thereby i nprovilhds darstobjecthofethe pfeseht isvéntion. tg . prévide hmuitbdizectional

nuf ti - di raperatingalswitphesiwhich give ahgodd nianipulatoen feelimgeat ackowcoost! | fres  at

- | east onead¢drdamice wits a first émbodinsarmof dhe Prédent inventien, there ishsiovided,a and a

depr essi nﬁumaﬁ@cheﬁal%ﬁdré{tﬁig §Wltémébrﬁp§§]n?w tch is arranged in place of the
novabl e contact at the |lower surface of the doned portion of the elastic

contactor body corresponding to the push switch, so as to differentiate a
feel of the puga) agimsuation substratd empldyiveg a@llurblity dfistationaryreontaotsadri on wi t h
the unitary push switch instead of a doned portion at the center or at the
peri pher yarofippdresudiaas thereofynt act or body. Since a push switch of various

ki nds having different nunber of circuits, operating force, etc. is

di sposable without requiri n? any alteration of other parts, a

nuf ti - di recti ofl) anetaséicicen mnwm@wmﬁsw}@ms&ﬂatmuwﬁt&. ons is
fe)adl | y obtainagble. BRIEF DESCRI PTION OF THE DRAWNGS Fig. 1 is a cross
secti onala"&Ii BW'QampﬂﬁaHY@ff @‘P“R!'IGF@CQQ'BW&IP%ﬁ!ﬁ'ﬁa@ifﬁ@g%ﬁf%do? Q?"I'?I st

I h I Fig.
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the. 1 of ¢ ProYged gl £HEBLRE LoReE AP Shuttohen o, oo bl e o S?g%t e
oRer a1 N sira) Bhisbys 4l rRESHPIAA XeRHEP ULIRR pSfiohEacPE R8I gl ent 1 on

inits ne 0S| |or1 SR CT0ss sectionaloview show ng a
muf ti - din l@@bfggﬁécé}peratlng switch of the prior art -6 3 May 2002 in its
neut r al ition; 6 is a cross sectional view show ng the

nmufti-directional operating switch of the prior art when the switch is
depr essed downyey &;masigulation body, of which a tip of a protuberant part at a lower

center surface is press-fitted into said hole in the upper surface of said central
8 domed portion of said elastic contactor body, and having a plurality of depressing
‘ limbs around a lower peripheral surface for depressing said peripheral domed

portions at an outer periphery of said elastic contactor body when tilted;

(d) a case having a top central opening for an upper center part of said
manipulation. body to pass there through, and for partially covering an upper
surface of said manipulation body while maintaining a predetermined space in
order to avoid said case from touching with said manipulation body around said
top central opening at a lower surface of said case when said manipulation body

is in a neutral position and when said manipulation body is tilted; and



‘Fig. 7 is a cross sectional view showi ng the nufti-directional operating
switch of the prior art while the switch is tilted toward the |eft.

- DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred enbodi nents of the
present invention are described hereinafter by referring to Fj bgrough
Fig. 4. Here, any elenents that have the same structure as thosée Pready :
described in the previous section for the prior art will be assigned with
the sane reference nunerals and detail ed description will be omtted. FIRST
EXEMPLARY EMBODI MENT A nufti-directional 4aperating switch of a first

exenpl ary enbok)reeplateoshdped! Kickswblunied\veia itop centet phr ofl @aid inbaipulition

ref erri ngbb@y, wilerelh B&icokidb Ebeers 3 sdbstantiall gartion of s uppérearbacomssid s
. plural pap §mg ofkaidigysary contacts 2A, 2B, 2C, 2D and 2E on its upper

surface (2 2E are not shown in the f| gures) An el astic contactor body

-131is made Of ﬁtéé&d af ﬁﬁaé’&&bﬁ&e’ iMBAE St réi%e i%h' eS.ibstrate
1, and is a i drdty hal dpetatily ol??§é ol 3D and
13E (13D 'r@fﬁ gures Whi e ower ace is
pr ovi ded BT & cor?t acts 4A 4B 4C 4D and 4E (4D and 4E are not
shown in the f ureszg onf ront tl each t'gh P ahl onarﬁ% fﬁort\t acts 2A,
2B, 2C, 2P and! ﬂéﬁ??rtlé't’ %Yé?@ @r urglin,pt statienaryGopiaCtS Al r ear
si des of 'REPRELEYMTACCCoNt act or body 13. A case 16 covers a mani pul ation

body 15 made of an insulatin meric resin and the elastic cont act or
body 13. A pr oftlbearngtasfiarqon a;;tprago@y dispesed aiy the insutation $ibstmte and
mani pul at h@an(ﬁP'l&'Sl'tVsOfl deraed q@riionse whiehli® prafded withemoypble eantaeise of
thg donmedepdh facing againat thetstationane rcontacthieorethedower suriacecaba cbolgy and i n
such a nanuter peniphery, sindgbne wf ¢hé alogeat! pogions aththepcanterhfurther haaing a5A i s
press-fithele intheupgpempswfacehe hol e 13F, so that the manipul ati on body 15 is
hel d by the elastic contactor body 13 for being novable in up and down
notion as wel | (@saimanipliatiog bodY, sfiwhich baigesrotulierastepart at it lowiticertert i on
body 15 i sumpscw isdgdsuifitted deier #eHdM in tHEEpPérisurfaze. of AP domtbdl portioAS? and
15E are ngfe ebRiep df“thbh@laEIuQ‘ébﬁﬁabt&t chd”ye dn'dghévmbeé urBﬁt?“éf aoprekfing Sides
above thejgagegd gg:ﬁ ttﬁé"it?w bf ssm i?a‘ﬁs se 16
b

openi ng 16 OReL P @%'ék *‘E% dnars ﬁ?@?ﬁs . apéﬁ""tnoﬁr¥ T

attached at a t
protrudes thr %gggﬁé’ﬁ]?nié rag;'ngﬁ‘(gre gg@{gp%ﬁ E{P‘(?'ﬁ ﬁlpg%t'éﬁ% er
it ace ob 52 plpiaa0a B éfﬂ%%”?p%%%ﬁ%?fer B0 a8 o

sem spher 1 95§ n body
15 and t hi® F\Qp\t\i@F the manip igﬁna?‘lﬂ}’n‘ﬂﬁ '%Hbm%ettatpeﬁ' ioRandwhen  The
case 16 i §t pI’OVI ded with projections 16C and 16D at a | ower position
of the openi ng 16A. These projections 16C and 16D hold the elastic

cont act or bodySr®eagi mtendh@f thesprofuhesantspard tat dJewen cppteprsaisfaca pfahe

peni pher ymshipuiatiatobedy soheld dy press-ittingnte berhale inthe uppen swidace eftheact or
body 13 bgomedgiantion bt thegtendercefi thg eldstid dantadtenizatyi for beingsmavalpedn upal
cent er ar aad Idowrofmation aanwvelllast inotiltihgdyotién, amd teh predetermised wspageds when
t he knob providesulhetweenl the ananipblatign mbodyuamd | the fease v Eort icoagring dbenwar d
from t he neimipwdtigrobody brorder fd gvoid thé hranigulatidrebedyt fromr toudliing eithtthe

mani pul at c9se WaEN itlis in Brehérhl 'p@%ﬂlohfb% Wwéll 8s Whkn & isltited esafHat eheeMItRCT Or
body 13 déi?éétib?\%ﬁ oﬁéﬁatlhgvﬁlféﬁ%é %@fd%ﬂfr?'f@élmb?@f nRfhulRicRSwlout

el ectricag ‘é‘tﬁbﬁ&h %’é{'d?%cF ‘b%)%uﬁe&ﬁt‘g@&h cégthat the | ower

surfaceto co act W|t e stationar contacts A as shown in Fig. 2. Wen

a pushing forcg %f Ab% B Hl &“.é &8n 50 é}g vabI e
contast ol gfsteswtitt%f iy ‘%gﬁmtg%wa oy
13A, and ugP 3 E ChEEo PRI SRA A, o0
neut r al pghsf‘{q(?ﬂ?p r g e’l fy P is subjected to a tilting

mani pul ati on by being pressed at a |eft edge toward the left as shown in
Fig. 3 fromthe neutral position in Fig. 1, the manipul ation body 15 tilts
toward the left with a tip of the protuberant part 15A as being a ful crum
and a depressing linb 15B at a lower left end depresses and reverses a
dormed portion 13B to nake an el ectrical connection by causing the novabl e
contact 4B at the lower surface to contact with



the stationary contacts 2B. And, when a force of the tilting manipul ation
to the left edge of . the knob 7 is renpbved, the novable contact 4B at the
lower surface separates fromthe stationary contacts 2B by the elastic
‘restorative force of the donmed portions 13B, and the mani pul agi“@);% y 15
and the knob 7 return to their neutrals.positions in Fig. 1. In € same way
as the above, if the knob 7 is manipulated for tilting it either rightward,

f or war d 98 oR acka@h Hife” L4 [ : mani,.pul ati on
body. 15PPPEEEAREP epRTRRE AL eLasB Rt ke it ) ub b e BB BN, 2
depr essiwhgn Itheorh&Cportiod ierreverseg foB nidkyng? AP bidakingtcohtiet Womvahe Statibago

depresses and reverses. a doned portion 13C,. 13D or 13E, thereby nmaking an

el ect ri EMAQEH HHrEehy) Aiainins # pable pad reliable yeverngmokement of thesiomed postion and
corresp s : : . 4D or 4E at the | ower surface

respect ?@%Flgqlﬁaﬂg%%gﬁfﬂg@ﬁ%%%, the present exenplary enbodinent is so
construct ed t Mureavet,ithe niulti-deeqtionhldperating switch oflthA padserit ihvsiion eempeses

sur face o; tg_? r’rg%&gjl atiog body 15 is g{eis%gitted into a hole 13F in the
upper sBPIACENIRF BROHBIS 954 1oB FeRiSMPaTt Of ¥ig maanipulatios badydorperering an

cont act ] r ) LS \%Z center
o on 15 e B e R e Pk oI o PR R ech e

per i phemzhipnddtion beBy and theccashim arpgento pgevetiiithe imantiysul atimebolly, fran douchidg tohe

tilting,manipul ation is .yade without causin he mani,pul.ati on body_ 15 to
touch witerpah s Gonsgaied i e e Bt IiRG, hirety RO osshiness Of e
muf ti - diwRed.i onal operating switch having a satisfactory feeling of

mani pul ation w thout causing friction and without a scraping feeling.
Further, the FEpslmorevibdethultetivectiionaheperatingrsvatoba of 31& giresent inpgnéion

f f th i pul ati on body 15..and,.th i ph wal | .16 d th
Spen nocBins At g wratary, Doty SRieED disoB5eat o1 i HelacioR aFGonut gs
from t oughtedithgfabdifor RECARE tHSpish sGAHRR SPArRthabY it PacbSRE fovaBREntBoR 7

attached to the top cent ere(gar _15F of the manipul ation body 15, so as to
mai nt ai thedowerssurfaceafiihé domedportion ofthe gmmt@mbadﬁwmmﬁlxmmﬂq pught ness

b of ot PG 1Bcian Rletslie £fest SR REHIAY bgmio it FOR R ohiclle ™
manipulation with the unitary push switch instead of a domed portion at the center or at the
periphery of the elastic contactor body. Since a push switch of various kinds having different
number of circuits, operating force, etc. is disposable without requiring any alteration of other
parts, a multi-directional operating switch having numerous operational functions is readily

obtainable.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross sectional view showing a multi-directional operating switch of a first
exemplary embodiment of the present invention in its neutral position;

Fig. 2 is a cross sectional view showing the multi-directional operating switch of the first
exemplary embodiment while the switch is depressed downward, .

Fig. 3 is a cross sectional view showing the multi-directional operating switch of the first
exemplary embodiment while the switch is tilted toward the left;

Fig. 4 is a cross sectional view showing a multi-directional operating switch of a second
exemplary embodiment of the present invention in its neutral position;

Fig. 5 is a cross sectional view showing a multi-directional operating switch of the prior art
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In the above structure, when the knob 7 is subjected to a pushing manipulation for
vertically downward from the neutral position in Fig. 1, the protuberant part 15A of the
manipulation body 15 inserted into the hole 13F of the elastic contactor body 13 depresses and
reverses the domed portion 13A, and makes an electrical connection by causing the movable
contact 4A at the lower surface to contact with the stationary contacts 2A as shown in Fig, 2.
When a pushing force of the manipulation to the knob 7 is removed, the movable contact 4A
at the lower surface separates from the stationary contacts 2A to disconnect them by the elastic
restorative force of the domed portion 13A, and the manipulation body 15 and the knob 7
return to their original neutral positions in Fig. 1.

When the knob 7 is subjected to a tilting manipulation by being pressed at a left edge
toward the left as shown in Fig. 3 from the neutral position in Fig. 1, the manipulation body
15 tilts toward the left with a tip of the protuberant part 15A as being a fulcrum, and a
depressing limb 15B at a lower left end depresses and reverses a domed portion 13B to make
an electrical connection by causing the movable contact 4B at the lower surface to contact with
the stationary contacts 2B. And, when a force of the tilting manipulation to the left edge of .
the knob 7 is removed, the movable contact 4B at the lower surface separates from the
stationary contacts 2B by the elastic restorative force of the domed portions 13B, and the
manipulation body 15 and the knob 7 return to their neutral positions in Fig. 1.

In the same way as the above, if the knob 7 is manipulated for tilting it either
rightward, forward or backward from the neutral position of Fig. 1, the manipulation body 15
tilts toward the rightward, forward or backward direction, and a depressing limb 15C, 15D or



surface; (c) a nmanipul ati on body, of which a tip of a protuberant part at a
“lower center surface is press-fitted into said hole in the upper surface
of said central doned portion of said elastic contactor body, and having a
“plurality of depressing |inbs around a | ower peri pheral Surf%?ﬂag?bOZ
_depressing said peripheral domed portipns at an outer periphery Said
el astic contactor body when tilted; ( a case having a top central opening

for an er .center rt ,of said ni pul ati on, body tq pass there through,
and T or IPaA EIPYeT YRR AePratioy psbe VTS Seumed PEHPR IGni PRI BrihEBRY whi | ¢
mai nt ai maﬁgrlgﬁafrm&@ﬁé_a@wm%qoé BAGSR 5&&&08%9%&%&&2@'2@) &az@bfaésné eﬁaiflguch' ng

wth said pul at1 on body around sal 3 3 May 2002 top centra
openi ngmatvalle lcombact 41 4lhared Dt thalavarasdacdrespesavaly.mani pul ati on body is in a

neutral positio nd en.said mani pul ation body. is tilted; an e) .a plate
Shaped Khob mOSELREeBSHTDES heRERR BRI IGY GDpdmARhissaramuRe B4 Woner of n
sai d knepth‘ég)‘f@t%ﬁexﬁntspé?tsi%tai £loWRTceh@P s factdf URPRAn ﬁﬁﬁoﬂfooéya'lﬂisoﬁ‘éfk'éng of

said case. Z. e milti-directional operating swtch according to claim1l
f ur t her fitedmta shoelg 13F g theappérourface afitee danest pastiont b4 atthe seritet of #weglastiai d

Mher o1 e ST A B o P A BT B S SO Ce AT G CEUPLRPh Lty B PEn
; g Ptslt Lﬁ@ﬁ%ﬁ‘ﬁ%ﬁ?‘f’%ﬁ%ﬁ% dtioR bally a5ane Md periphetalfal 198 sotiihe dpetiaged
16A of the case 16, and that the tilting manipulation is made without causing the manipulation
body 15 to touch with the case 16, thereby realizing at a low cost the multi-directional
operating switch having a satisfactory feeling of manipulation without causing friction and
without a scraping feeling.

Further, the space provided between the center area 15G at the upper surface of the
manipulation body 15 and the peripheral wall 16B around the opening 16A of the case 16 in
order to prevent the manipulation body 15 from touching with the case 16 is concealed by the
discus-shaped knob 7 attached to the top center part 15F of the manipulation body 15, so as
to maintain a nearly eciual level of the outward appearance and dust-tightness as compared to

the switches of the prior art.
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insulation substrate 1 with adhesive, etc.), the center area 15G of the manipulation body 15

need not be provided with the openings 15H which the projections 16C and 16D pass through,
but only a predetermined space needs to be provided between the manipulation body 15 and

the case 16.

SECOND EXEMPLARY EMBODIMENT
A multi-directional operating switch of a second exemplary embodiment of the

present invention will be described by referring to Fig. 4.



10Z 10Z 10Z; 109%Z& () -! ns$109@Z+Z+& () -

's$10%r c& () - " | +dB} 2?310%! P 10%& ()-Y" 109 ()- &mLO% ()-

"109%&' ()- &MLO%&' ()- 3"10%&' ()- Dahij kdYNC310%! 10[ 10]

"10[0° $109 & () - &Y. 10%&: () -, 10%& () - +" 10% () -y) " 10% () - k| gYKEIAYw 10<
10< 10<@10%<& ()-3! M 10% <} <& ()- #YL0%& ()-S a

10%& () - S10% & () -faBVK@10%Z G 109& 1Py -100& ()-!Q ' 1 10%& ()-3m

109%& () - #Y10%& () - FLO%& () - eW<VK@B10% ' 9%409%& ()-!' Y40%& ()-% ! 10%& () -
#109& () - ! 1091y yxemmgryoombqdimgricdifises fromoshe(first exomgplany- embodiment with

100M 10pkdr é&%{ﬁgqnoc)fal ditBHEplohswitch'19 th pPRED the QT 2606 Loriter oot ' Y

1 109%&' ()
That is, the unitary push switch 19 is disposed on an insulation substrate 17 below a lower

center surface of an elastic contactor body 18, whereas the other structure remains unchanged
from that of the first exemplary embodiment, such as, (a) the elastic contactor body 18 formed
at the right, left, front and rear sides of it with domed portions 18B, 18C, 18D and 18E (18D
and 18E are not shown in the figures) is disposed above the insulation substrate 17 employing
plural pairs of stationary contacts 2B, 2C, 2D and 2E on the upper surface (2D and 2E are not
shown in the figures), (b) a manipulation body 15 is provided at the right, lefi, front and rear
sides of its lower surface with depressing limbs 15B, 15C, 15D and 15E (15D and 15E are not
shown in the figures), and (c) a predetermined space is provided between a semispherical
center area 15G at an upper surface of the manipulation body 15 and the peripheral wall 16B
around the opening 16A of the case 16.
A tip of a protuberant part 15A at the lower center surface of the manipulation body
15 is press-fitted into a deep of the hole 18F in the upper center surface of the elastic contactor
body 18 in such a manner that the manipulation body 15 is held by the elastic contactor body
18 for being movable in up and down motion as well as in tilting motion, and a lower center
surface of the elastic contactor body 18 is provided with a depressing face 18G for activating
the push switch 19.
In the above structure, when the knob 7 is subjected to a pushing manipulation by
) pushing it vertically downward, the depressing surface 18G on the lower center surface of the
elastic contactor body 18 depresses the push switch 19 to make and break an electrical
connection of the push switch, whereas it also operates identically as in the case of the first
exemplary embodiment in a such way that when the knob 7 is manipulated by tilting it toward
either the rightward, leftward, forward or backward direction, the manipulation body 15 tilts
with a tip of the protuberant part 15A as being a fulcrum, and a depressing limb 15B, 15C, -
15D or 15E at the lower surface depresses and reverses a domed portion 18B, 18C, 18D or
18E.
As has been described, since the present exemplary embodiment causes a reversing
movement of the domed portions 18B, 18C, 18D and 18E of the elastic contactor body 18
when a tilting manipulation is made, and operates the push switch 19 with the depressing face

18G of the elastic contactor body 18 when a pushing manipulation is made, whereby achieving
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a different feel between the tilting manipulation and the pushing manipulation. Also, since
the present exemplary embodiment enables various kinds of push switch having different
number of circuits, operating force, etc. to be disposable without requiring any alteration of
other parts, a multi-directional operating switch having numerous operational functions is
easily obtainable.

Although in the above-described structure, the push switch 19 is arranged under the
lower center surface of the elastic contactor body 18, this is not exclusive and push switches
can be arranged at both the right and the left sides, or at the forward and the backward sides,
or at either side of them, so that a different feel of the tilting manipulation toward right-to-left,
forward-to-backward and the pushing manipulation can be attained.

Accordingly, the present invention gives a favorable effect for realizing the multi-

directional operating switch having a good feeling of manipulation at a low cost.
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1. A multi-directional operating switch comprising:

(a) an insulation substrate employing a plurality of stationary contacts on

an upper surface thereof;

(b) an elastic contactor body disposed on top of said nsuylation substrate

=y 3
gy e

() aré shewing a plurality of peripheral domed portions arranged a'r‘o'ur;c; a central
domed portion, wherein at least one of 1) at least one peripheral domed p;}tion of
the plurality of peripheral domed portions and 2) the central domed portion is
provided with a movable contact that confronts a corresponding one of said
stationary contacts, and wherein said central domed portion has a hole in an upper

surface;

(c) a manipulation body, of which a tip of a protuberant Einrf at a lower
center surface is press-fitted into said hole in the upper surfahc;of 's.aid c;ntral
domed portion of a4 elastic contactor body, and having a plurality of depressing
limbs around a lower peripheral surface for depressing said peripheral domed

portions at an outer periphery of said elastic contactor body when tilted;

(d) a case having a top central opening for an upper center part of said
manipulation body to pass there through, and for partially covering an upper
surface of said manipulation body while maintaining a predetermined space in

order to avoid said case from touching with said manipulation body around said
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body, wherein said knob covers a substantial portion of an upper area of said

opening of said case.

) 2. The multi-directional operating switch according to claim 1 further
comprising a projection on the lower surface of said case, said projection
extending from said lower surface to the elastic contactor body, wherein said
elastic contactor body is pressed against said insulation substrate with said

projection at a location between said central domed portion and said peripheral

domed portions.

3. The multi-directional operating switch according to claim 1 wherein at
least one unitary push switch is disposed on said insulation substrate, and a
depressing face is provided on a lower surface of at least one of 1) the central
domed portion and 2) at least one peripheral domed portion of the plurality of
peripheral domed portions of said elastic contactor body that confronts said push

switch.
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5. The multi-directional operating switch according to claim 2 wherein said

)

manipulation body includes an opening, and said projection on the lower surface of

said case passes through said opening in said manipulation body.



