; é3e, QJJK, M f MKkN6NT, Chg4wo" 0. , ~a, ~,,ou,~ Miultiple sw tching devi
The present invention relates to a mmmmmmmmnchlng deV|ce of thegt SVICe
conpri si weg 2004/02168Ssi ng; - at | east t whi ch aPGT/é%’H3/?(8r‘Wed by a

conduc five stud carried by the casing angs@an associ ated novabl e conductive
finger, the novable conductive finger being novable relative to the

associ at eukt YAl BeEWABENANE0EEVAEE i n contact with the stud, which defines
a closed state of the contact, and a position renote from the stud, which

defi nes 9e§EﬁEelﬁbehﬁﬁoﬁo&baﬁtes-t@naoﬁﬁﬂaﬁpﬂ

@ reviixerhifng asshiael | i n
t he rmvag'?}é f?n ers, which operating nmenber can be noved relative to the ’
casi ng froﬁ1ahﬁe§VP90§me§h51P9 ‘whi ch each contact is in a first state out
of the openaﬂggg ed states, into at |east two separate sel ection

positions by nove i n separate senses, in each_of ich a cont.act
a second st atte;lemnt twcesmm?emtﬁe‘dh’sdﬁo?r%l%%‘thf?ﬁ‘@mgpgi’a?l G REHb elrS "

“towards the res%8 Lti9ngt %g}e Byihaplad alrepheas AUl eldedsmni

or gani ser 1¥Fe® ays equi wi th navigation deV|ces ich all ow a
poi nter t echduonied cﬁnnlglee‘,s@memd\'ﬁbd@e comanateiveo it IR@L Wi RERT NS

order to sehect g fynetian qs %gd?%déa‘éﬂddﬁﬂé%dééhféﬂﬁaéiﬁhéﬁlﬂmted

when the B e desir position. In order to nove in two
per pendi cybat adir aﬁthom&earmturb M:Illcd!atd@fms @(éﬂ{ﬂ%ﬁd e Hepreksthy a

Lo oo Btk e ARG A SR SR et s
gngngS?ESngfgggf??eSSF[g&&fgdnpﬁfuhrectlon perpendlcular to the two
ar r angenent 2% ePREF 21 1Y %%‘%?ng?¥c%i§n gEQh Iﬁﬁo %%?36?@’%%?93&5
e ot T
from a rest position, 1in whai[czlhoneaz%: esconta\/g% ZPgl%lé’;Sélgst
state out of the open and closed states, into at least two
separate selection positions by movement in separate senses,
in each of which a contact is in a second state; and
- resilient means for biasing the operating member towards

the rest position thereof. T

Portable telephones and electronic organisers are nowadays

equipped with navigation devices which allow a pointer to be
moved on the screen in one or other of two directions in or-
der to select a function as well as to validate the function

selected when the pointer is in the desired position.

In order to move in two perpendicular directions and to
validate, for example, by depressing a validation button, it
is known to use an operating member which is articulated
about two axes perpendicular to each other. The operating
member can further be depressed in a direction perpendicular
to the two articulation axes for validation. This arrange-
ment is present in the two arrangements referred to as “joy-
sticks” in English or dome-type navigators.

Five contacts are associated with the operating member. Four

thereof are arranged at each side of the articulation axes
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. PCT/1B2003/ U03~41( of the operating nenber so that one thereof is depressed
when the operating nenber tilts about an axis. A final contact is arranged
in the ced zm@ioposti on, under the operating nenber, in ®eOlaB260d/0t516
depressed when the operating nmenber is pressed. In order to ensure that the
operating nenber returns towards the rest position thereof, it is urged by
resilient biasing means . Portable el ectronic devices are used increasingly
often for ganes and it is advantageous for selection using the swtching

devi ce to,perghl 8pé9a9§n$aﬁéh@@10‘éro ithat WileY tiitied Bk Neéprébsd@ugh
operating nenbers articulated about two perpendicul ar axes are easy to use,

it has beehenotihgl eRarathegoperieron idfce@bons: 5% 363 M tBtPdWi 7P 1o the
speci fic €Q¥En?5ta9ga§§§dfEﬂg%heOEeEQﬁaﬁpﬁkﬁﬁfﬁ inﬁhéé?fﬁﬁecgpéfﬁting
p a mul tipl I C

invention Is to provi Iple smtch™ing device Is very quick to
oper ate. Membhrs é&nderdae tovbet depresisedeshen &heulapesat tvg treembrRi devi ce
of the abgve-r Q%ggned type, characterised in that the operating nenber can
be noved sfiﬁlng y felative to the casing in order to switch each of the
contacts. According to particular enbodi ments, the nultiple swtching

devi ce copprises_ope or_mnore _of . t fallow f [S: -
conduct i ve'f Phgef s ar%ngPFFcE 3Pe§%9e%§F%§%qgg ﬁﬁé&ﬁﬁﬁygetﬁ%ﬁ%;gﬁﬁ%g%%ﬁz1381
3 PCT/ | B2on&/ pestt po&ition thereof, it is urged by resilient biasing

means.

Portable electronic devices are used increasingly often for
games and it is advantageous for selection using the switch-
ing device to be able to be carried out in a very rapid man-

nex.

Although operating members articulated about two perpendicu-
lar axes are easy to use, it has been found that the opera-
tion speed thereof is limited owing to the specific movement

of the finger of the operator.

The object of the invention is to provide a multiple switch-

ing device which is very quick to operate.

To this end, the invention relates to a multiple switching
device of the above-mentioned type, characterised in that
the operating member can be moved slidingly relative to the

casing in order to switch each of the contacts.

According to particular embodiments, the multiple switching

device comprises one or more of the following features:

- the movable conductive fingers are articulated relative to

the body;



- the novabl e conductive fingers extend into the space defined by the
continuation of the operating nenber in the sliding direction thereof

associ atwgd 20d#/21380e two contacts; - the novabl e conductBGARIBRIPEIE0 or e
integral in the sane comon conductive nenber; - the resilient biasing
means conprise at least two resiliently deformable plates which are
integral with the comobn conductive nmember, the pl at es bei ng pressed

agai nst the operating nmenber in the rest position thereof; - the resilient
pl ates formg Ccradl-gi1folcdirrituhrg fibgeaperaitaigl namterthe sprde ndsabl e
conductive finger is carried by a resilient Elate' - it congriEQ% at | east
four cont@inedany the opatiRiagiABnBErtRENCBeTAbYRE MR™PFAndfati'on rel ative

to the casng.| S6SrhhPedt hSASEiAVEdONEERI €hagtsel eohtats;
direction%%lghégnéggﬁéﬁ?ggft?%geoperatiné menber in one sense in

a
direction-f nom rovakdst qusiudtove fingexfe|ad® i GH-eHE+ i bh BT nig?hg about
- the change in state.of gvgoggﬁg%',- it conprises four resilient plates
whi ch ar eCQRE8R; SPRAUFHIYS PST°FRé resilient plates of a matching, pair
havi ng edgesHeorregiildiany: thie ey atdargy mannrgismhiath %@(@%?ldt‘ﬁ%rﬁ‘?gé "W th an
overriding selectign direction_and whigch - Wik H ather doniges of
t he operat®ij KeﬁﬁgPrWﬁEEFdE?aFSsgﬁﬁggﬁi?E?nggﬁéaggérbﬁdeg sel ection
di r ecti ongondtibeivasmegbeenptheeplstepsbetinghppeseed adad ndtmieaus

novenent of the operating nenber in two.overridi | ection directions; -
t he operaFFﬁﬁ1ﬁﬂnﬁ€Wb€£ngBetﬁgvgﬁsfinFégéggtFgﬁqgéﬁgtive to the casing in
a direction fed pesshi il pradde fowem averradliegfsel vecebningr 6B BRASTTrom
the rest position thereof into a selection position) and it conprises a
contact wAt&ngi ®efbeFed by a conductive stud carried by the casing and an

~associ at ed moyablfoaereictbyduet Bvent ingde I®vedteiedndycai vesélamsht being
novabl e relative to the associ ated stud WO 200a/ 021381 4 PCT/1B2003/ 00341
C bet weenpaapesition in contact with the stud, which defines a closed state

of the contagl, gRo-fsPOSLt | DHas€MPOEr fEONt4dres Sand, thii obedetingsmam-open
state of the contact, and it conprises add%é% nal reﬂéieﬂga£$ggwiéor

bi asi ng t berogenabtenFovefhdn tERTIS RS X %&ﬁﬁt'%n1q%ereo 2 _“the
movabl e copductive el arent. G 5% vearding/ &elese: Vi odi fect bonsi ent | y
def or mabl € "under theé action of the operating nmenber, which done_i

suppor t ed tiue tloveswsitn@f fhe FCREEALIRG NFMASOAD IS TTRTT Jr%a?‘nsé%'or

bi asi ng ¢ e anerAte g JTRMEed AridS d g rliedla paSIddioron hposdtion the
novabl e c&RJUCtT ve el ement i s integral with the novabl e conductive fingers
in the comrmimgiongedicute thentsdange tife b Pl & RN aFty generated by

revol ution ?‘“ﬁ &8 {;ké@é PBYONEL <GQRDARE! p2ALBEOLhles Wi i saioe iadait edch t 0
cooperate with €o enent ary profiles of a supporting basge glate'd- t he
bayonet cgmiant,i diheprsfs I bkersorphates b MG RSt PEEHAP| §9P8Pati ve
to the casing s £ d S1EeNSSAH 01 A RIAEH WA dipVektéh@npagalilel with

an overriding selection direction and which co-operate with

lateral faces of the operating member in order to guide it

in the overriding selection direction;

- the casing comprises stops which prevent the simultaneous

movement of the operating member in two overriding selection

directions;

- the operating member can be moved in translation relative

to the casing in a direction perpendicular to the two over-

riding selection directions from the rest position thereof

into a selection position, and it comprises a contact which

is formed by a conductive stud carried by the casing and an

associated movable conductive element, the movable conduc-

tive element being movable relative to the associated stud



- the operating nmenber conprises a control portion which protrudes through
an opening provided in an upper surface of the casing and the operating

nmenber cpy BR4oPMed slidingly parallel wth the upper syifrago9hodsie casing

in order to switch the contacts. The invention will be better understood
froma reading of the description below which is given purely by way of
exanple with reference to the draw ngs, 4in which: - Figure 1 is an exterior

i sonetric perspective view of the multiple switching device according to

the invention; - Figure 2 is.a cross-section,of t evi,ce .of , Fi at
rest; 39?3“266‘.’1?0%&?%5’:18’%&?/ S fgefﬁofﬁ-t%l t%e- s% gdgr &g Gh daé:r#%érare ric
per spect i ¥Eo¥e@Ws6H0W B the hictidertedges af polad thiase nemdteoff ndve tewi ce

according to_the invention; - Figure 4 is an_sonetric perspective view of
the base BhPE: aWBitRedeoARER ETNRRED \?‘éa?rsnﬁér %g‘re 458 "c@"é%cjbtr ding to

the inventb@Priseki BHEE tIohs1a rR@iIpeaki WeariseWodf Hihesanymede agrehad i ve
menber which is jllustrated upside-down; .- Figure 6 is an isonetric
per spect | ¥eIVIERPEE ERWaKEdy tée TRSTtupSSaLEigawtPeF&E ki ng nenber; - Figure

7 s a view§{diddfadik tdiahde W Feret ddfpHeyEseai BohblcsWkChbhe
position; - Figure 8 i s an isonetric perspective view of a specific
embodi menvhaehaigovepidfenkdyc dsfpgmaplensndey cdeadSridtheh FRheP-

| nvent i Onoyae FhgUREnBel:s ARRELSRRRH Y8 LupWosh dd1obash Rltlind Oraiecel ving
the switchi ng device according to the invention; and - Figure 10 is a

per spect | fermsebhef aghé téanadhiregiddentemeass ed iviatiandde ARGt vi ewed
fromthe gjde e ni_t, .0 e We: j£.chi ng device 10 which
is iIIust?ggeggﬁﬁg?hgggggggegkgn%eéﬁigﬁggggépéﬁb ééﬁgian exterior viewin
Figure 1 s the emdeble dendisedive elguentble dheegrahi widbvtbe maw-in

P o e TRR G B, S R R e T e 1S
and a total thed glisiofg AiLgemerally generated by revolution and com-
prises bayonet connection profiles which are adapted to co-
cperate with complementary profiles of a supporting base
plate;
- the bayonet connection profiles comprise tabs which pro-
trude radially relative to the casing which is generally
generated by revolution; and
- the operating member comprises a control portion which
protrudes through an opening provided in an upper surface of
the casing and the operating member can be moved slidingly

parallel with the upper surface of the casing in order to

switch the contacts.

The invention will be better understood from a reading of
the description below which is given purely by way of exam-

ple with reference to the drawings, in which:

- Figure 1 is an exterior isometric perspective view of the
multiple switching device according to the invention;
- Figure 2 is a cross-section of the device of Figure 1 at

rest;



The switching device substantially conprises a casing 12, in which five
contacts and an operating nenber 14 which can be noved relative to the
casi ng 1¢0 mopoxdes: to bring about a change in state of BET/IRASY0GEHE cont act
are arranged. These changes in state are produced for four contacts by
novenents of the operating nenber 14 in opposite senses of two

per pendi cul ar overriding selection direétions X-X and Y-Y, as il WO
2(i104/021381 6 PCT/1B2003/003~11G lustrated by arrows 16. The final change
in state of ﬁﬁﬁﬂ} (I r PRSPy SleRsEsst Nge thbewesitewidgd theohide
casing 12 i#ﬁ' rec?f&ﬁg%?g whi ch LgyperpendicuLar to the .two selection

di recti ondek- ¥dgad WILYthkbbesgabfiituPdr Fhe 65158 ORI &I F15 gure 2,
t he casing 12 Eongnises a base unit 18 in the general formof a bow. This
base unitTP¥BFSSEd by a cover 20 which has, in the central portion |
thereof, an mpaniag 20s fan 1denpesiageensPediel vy beV ngl nehdePada. URhk

cover 20 is_held on the base uni.t 1 ei IR M Jd HERG M) des
optionall?néoﬁbFeHQWPQE VA F@ﬁ%ﬁgﬁfﬁ%Fgéﬁga#%ebf the cover to the base

unit. Thetpperairengidgber 14 conprises a body 24 which is received inside

the casing 12 and a button, indicated 26 EC r S i {,@e casing
t hrough t he DYBHIS g 255 %hﬁ’%r%??ghv%a\ﬁl%%m@él E}é?e‘g&wggcggﬁgg%é{’% th the

appear ancged@si’ a8itor itshd lappitireatdd mpisi dguemingn. The casing 12 further

encl oses a one-piece conductive nepber 28 which_is: n Valki Ous
contacts.'1?@%94ﬁﬁﬁﬁﬁ1%8aF5158T%FﬁﬁSIBeﬁ%%%?&%ﬂ% g%%??%? 5%8th§83p§?ating

member 14 apdpRSHELANIE cpiretinee nfembeat;i on of el ectrical connections
inside the casing for all of the,fl¥e contagtg..Th§.§a§§ ?ngk %ﬁg de-

i | lustrated Bigieeinh FFgAr¥igy Fimpratiut@dPPronm Bn"ASGFafi ng mater al ,
such as avgbg§ghc§hgﬁgﬁgjgghiﬂ# gesiidgggneral |y annul ar bottom 30 which is
provided at the edge with a cylindrical lateral wall 32 i .four

. . Ln Mhlg?lc
openi ngs 34 Biguwe r8ngedaBndSaPet¥iguPEFFHeariVE| Bat¥dCby&r SPREL5E phery

of the ba ek UG t@RR 3G Mhirdh A idtenale Widi ddeadedtdimg0 and
whi ch pro%ﬁﬁ)glbg Fa?%ygEeyond the lateral wall 32 in the plane of the
bot t om 30 tar eeher avivieer ian;accor dance with two openings 34. These tabs are

provided latgglly gt ;Lhg 8d0gpect®,200aL02888¢ne BebLl B1a0E3KE Ja-1 G

with recesses which are arranged in the bottom and whjch ensure
resi | i enceedfvirige thebsswitimsng frviee aqqaebing {52 tIRERhECDasddni t

toare Ce_' Vi 5-] Pgsfophgtg Plérgggge%rec‘m@@ctﬁoﬁhet g&ll@bﬁtlh@ddwlws of
the tabs 36 berng receive n correspondi ng_grooves of the base glate.
received in the base plate, viewed from the side of the base

unit of the device.

The switching device 10 which is illustrated in the Figures
and which is visible as an exterior view in Figure 1 is in-
tended to be used in a portable electronic device and in

particular a mobile telephone or a personal organiser. This
device is generally in the form of a disc having a diameter

of approximately 20 mm and a total height of 3.25 mm.

The switching device substantially comprises a casing 12, in
which five contacts and an operating member 14 which can be
moved relative to the casing 12 in order to bring about a
change in state of at least one contact are arranged. These
chahges in state are produced for four contacts by movements
of the operating member 14 in opposite senses of two perpen-

dicular overriding selection directions X-X and Y-Y, as il-



In order to ensure retention by resilient engagenent of the device on the
base plate, each tab 36 conprises a projection 39 on the internal face

‘thereof wy fsks138flapt ed for being received in a conpl emeniBr03/eLass
provided in the base plate. The bottom 30 has cut-outs 40 which are

provided in the region of the other two openings, indicated 42, of the
lateral wall 32. Resilient connections leugs 52A, 52B, 52C, 52D, 52E, 52F
extend at right-angles fromthe cut outs 40 and protrude beyond the

ext er nal Ea %E &4@32%%80%0 B SE £ d#céﬂ & Ugs 5{ adapt gd-by. or der

c
to ensure~8f Y ST e pr sure wthout wel ding of
the switchang devipreduzen ibyt etbpriasaiing ttlee kessmagrai bt inhd chhe hea®aBg unit

18 is held, At the free e f,.the resilie ugs e d
whi ch al | dfs 38 é&trﬁcc,t&lc’nc%m%&%ld:ﬁ‘ sﬁ’?ﬁﬁ%% nfa""c’tL %%a’fr%t @%r%%gggﬁdl ng
studs of @iBhl Aie@dcGiiled tX- Xﬂuhdxxukmnive lugs are aligned in groups of

three in the cut-outs 40 al ong chords of the cylindrical bottom 30. Each of
the resilient outer lugs 52A, 52B, 52C, 52D is connected by a conductive

track 54A.54Bp-534G 1042140 @A) Biskr56/d HOBFiHeee BHDhe ¥&s-
200d/ 021381 8 ng/I82003/38341 b These contact studs ar rovi ded on the

i nternal fiageldf compPri@asom FRSfhd Hrte ]zﬁr%fhg"e‘be HEFER+ ob?*BoThefs of a

square. IR aqdi i Jhe Nty als | MLR2E by & Fwest eglo byh fchondyct ine track
54E to a central contact stud 56E which is ar ranged at the intersection of

t he di agotales C@fnttn@el fqririemtitgrest o@rh%%%@et%% EPTidshEcRESE8EE 56C,
56D. Final ey vy %@%ﬁ%ﬁ%ﬁ{ 15, opRnestee byo aj §OREUSt by erheapkse4F to

a conductlve portlon provi ded on the internal_surface_of the
botton130unIh|ﬁ&uhyﬂhﬁmngangﬁ&ﬁv|§#ﬁ¢ﬁ@H@h$©hni%fOEFhPﬁéﬁlﬁrCQWE &hi ch

extends throualy sUPSLANI Al V(50 AWt SP {Re cEHYERI8bOHE bhgecent T al

unit. The operating member 14 comprises a body 24 which is
received inside the casing 12 and a button, indicated 26,
which protrudes out of the casing through the opening 22.
This button can be selected in accordance with the appear-

ance desired for the application in question.

The casing 12 further encloses a one-piece conductive member
28 which is common to the various contacts. This member 28
is deformable under the control of the operating member 14
and ensures the selective formation of electrical connec-

tions inside the casing for all of the five contacts.

The base unit 18, illustrated alone in Figure 3, is produced
from an insulating material, such as a plastics material. It
has a generally annular bottom 30 which is provided at the
edge with a cylindrical lateral wall 32, in which four open-
ings 34 are arranged and are regularly distributed over the

periphery of the base unit.

Fixing tabs 36 which are integral with the bottom 30 and
which protrudé radially beyond the lateral wall 32 in the
plane of the bottom 30 are provided in accordance with two

openings 34. These tabs are provided laterally at the edge



. stud 56E in order to ensure electrical contact with the common conductive
. menber 28, irrespective of the novenent direction of the operating nenber.
The tracks dde21568B, 54C, 54D, 54E and 54F are fornmed bPCEHROFIINE strips
"which are partially enbedded by overnoulding in the material which forns
the bottom 30. The assenbly of the conductive |ugs, conductive tracks,
contact studs and the conductive region’is formed in the sane netal plate,
in particular a plate of a conductive alloy, such as stainless steelh Thi s
plate is st ed and s ed.i.n.or. & Nt hedasd deshn f andswhyc
cutting. Xfl? e vees\rl\%gr!raogﬁﬂdﬁr&rr\lg aé)w;;erataxﬁég% t he exposed portion of the
conduct i venlsuge, remiduicriose afr 4d¥es tadvht act studs and the conductive region
is coated or silvered. Furthernore) four through-holes 58 for guiding the
operating nmenber 14 when it is noved along axis Z-Z are provided through
t he bott ompaett dHe dwirswciaraidres ffr of bune Wi dpse Wn- 2vedP02$381 9

PCT/1B2(103/003: 11 Gis centred.abhou h steQESQEEt}hggg hol es are
pro gressiGFH¥ATd %ﬁ?t&k@ﬁ?k?%fﬁ?X?l%ﬁréﬁﬁégﬁég%g of the botton1?n or der

to form a e rdna s of ibe. 36N e hed eseeateed 1hroopespendiBgkgrs2ESSnd
54F, which have portions which extend round the holes. As illustrated in
Fi gures 2 of4 i) BAse l&lgtmon conductive menber 28 rests, over a general ly
flat base 60, on the internal surface of the bottom 30 of the base. This

base 60 has a square external shape, and is_proyided e kel our
resilient ol edepz0 P Tr oKL EIH i Bh Eﬂgﬁl ERYC o%é?gggmtg g s?\grre si de of

the base ayd, whi C&—;Lﬁﬂ@"l@@ée delaté| @a€hatdhp 84 tompriesesvangroiechdep 24
of the operating nmenber

. These plates 62A tp.62D.are.in ral. . w e base
60 and ar &3 Yevmrieheyineernpbniase abRPEGPEL @Blﬁérfﬁa?ﬁiﬁ‘p%%gt %gry gegtggf t he
squar e basg, eate { bmehbsrbasece8si proengedl iy that bam® has, in
t he centréfe%%?Ygénﬁﬁhérgg%?iaw%onergo whi ch %rotrudes into the cradl e 64)

that is topbaye.away fromthe bottom 30 of the base unit. This dome 70
general ly extends opposite the central contact stud 56E and is adapted for

being resiliently deformed until it cones into contact w th 'th%hStuxd-
The bottom 30 has cut-outs 40 which are provi ed in e re

gion of the other two openings, indicated 42, of the lateral

wall 32.

Resilient connections lugs 52A, 52B, 52C, 52D, 52E, 52F ex-
tend at right-angles from the cut-outs 40 and protrude be-
yond the external face of the bottom 30. These conductive
lugs are adapted in order to ensure an electrical connection
by simple pressure without welding of the switching device

to printed circuit tracks, against which the base unit 18 1is

held.

At the free end thereof, the resilient lugs have a dishing
which allows electrical connection by simple contact against

corresponding studs of a printed circuit.

The conductive lugs are aligned in groups of three in the
cut-outs 40 along chords of the cylindrical bottom 30. Each
of the resilient outer lugs 52A, 52B, 52C, 52D is connected
by a conductive track 54A, 54B, 54C, 54D to a contact stud
56A, 56B, 56C, 56D.



56E, ensuring an electrical connection. The done 70 at rest has a hei ght in
the order of 0.35 mmwith a dianmeter which is approximately from 10 to 20

tines gr %04 fhgyin this case, which is 6 nm The dongdfig26033085419unded
by an annu at region 72 of the base 60, this region 72 being supported

on the conduc tive region 56F. wo Zoono2i 3si 10 PCT/IB 2003/003:1 y f The
base 60 has, in the flat region 72 therebf, four holes 74 which are aligned
with the holes 58. The four corners of the base 60 are provided with a
V-shaped notch 76 which allows at |east two thereof to receive fixing studs
78 which protrude relative to the internal surface of the bottom 30 in the
regi on of Theed aemt3fct Hwrel dralprdvided i obeghal imtétnahefboet ofm tihd rest
on the twp edges which define the n tch 76 hereb ensuripg_pQsi.tigni ng
and 11 xi NGOG dii (TR TADECDET r bhel BRAnc B ERCOBO? L SIUEF ot ho
base unit. The resilient plates 62A, 62H 62C, 62D are each generally flat.
They are connected to the base at. the ends thereof bg?gent arns_79, formng

hair pi ns IihieGK IR hitife Semi@ ) ah s oF £8r GIRREE PY 8h&°BAEET of O Z

nm Theset%@s e SN tdeintid1 ebntder ptat@sserdwhiehi hsegral with
t he base 60. ortion of each bent arm 80 extends in the continuation of

the flat & AL dihe Hisrreafiian Yheflasdipgony) aceht tR8r EABATEF t he
arm exten% W% CREEIURLLOTI di\agsser] ated, resk|isep.plate. In or der

to allow an adequate articuldation of the hinge which is forned by the bent
zone of the arm a slot 80 is provided in the internal surface of the

bottom 309 b t a 8cehoks are
re tangu ar 1*orm }tlyﬁfaéf‘i? F Hﬁ@c@édaﬁy itofdfct

general ly o ereof being greater than the
wi dth of tthracdcorﬁ%pmch repradug tzore myta@@ a6BpveiEchotsreEeViffg PRe

portion wh ch f e f eeoati on
of the as$ CI at ¢ g:rc?@?é{] Slﬁl{% 2%%1%36%@9%'?ng'8€§ O%%})??EG{C%?@TEE
opposi ng rdsin ufsntlxpltmesfc&zu\ o2+, cBeil searonvkige extapfgethyougbh

other 't owar 4 (8 {18, &b 4 NGLL Uni FRCDs PLEKEr 84 ab8uE2LhEXEEALRAR! T est

above the?S
stud 56E in order to ensure electrical contact with the com-

mon conductive member 28, irrespective of the movement di-

rection of the operating member.

The tracks 54A, 54B, 54C, 54D, 54E and 54F .are formed by
conductive strips which are partially embedded by over-

moulding in the material which forms the bottom 30.

The assembly of the conductive lugs, conductive tracks, con-
tact studs and the conductive region is formed in the same
metal plate, in particular a plate of a conductive alloy,
such as stainless steel. This plate is stamped and swaged in

order to obtain the desired forms by cutting.

After the over-moulding operation, the exposed portion of
the conductive lugs, conductive tracks, contact studs and

the conductive region is coated or silvered.

Furthermore, four through-holes 58 for guiding the operating
member 14 when it is moved along axis Z-Z are provided

through the bottom 30 at the four corners of a square which



generally defines therewith an angle in the order of 55. The free edge 81
of each plate opposite the base 60 is slightly curved towards the outer

surface @b Jhfessadl € 64 in order to forman edge for seEPEBAOHM3EMe body
24 of the operating nmenber. In addition, each plate 62A, 62B, 62C, 62D has,
in the central portion thereof, a conductive tab 82A, 82B, 82C, 82D which
is integral with the associated plate afld resiliently deformable. Each tab
82A, 82H, 82C, 82D is bent relative to the associated plate towards the

outer surface of the_cradl 4. e 8nd sEhereefsaMtidiled airs @mraont act
finger 8338 §§Pl,tr§§C,a @3‘% gg ir?gjsg?%v?nqt h%tttuhe associ ated pl at e, a}%rltg?l{r? of
appr oxi magekys1901 yTiia arabls tawe rdentt heutisitarniad [SprifRa de t he

axis of articulation of the plates B,. 62C, 62D parallel with the
sides of EReCBS€E 66 IPTE @or?l’?&%:rcl(gl%@’cﬁcﬁgeﬁenber 28 is formed fromthe

sanme stainless spring steel plate which is approximtely 50 ~mthick and
whi ch has been cut and shaped, then.coate i FASyhiénShawé ed in
the Fi gur 89o &8dIescSteA ftﬁ'ﬁé’é’rgqbgﬁ‘éer %ﬁa%kg(t%r#dsa%% ght-angles to an
associ at ego%g%%%t wHitdh 2B8AerfBBohal, ti6Mholks rest and as illustrated in
Figures 27and 4, the contact fingers 83A, 83H, 83C, 83D are renote fromthe
associ at ed conductive studs and define an angle of approximately 25

therewi th, . W9,200a/Qed 38 i REd |1 B200HADBLL e common conductive
member 28 rests, over a generally flat base 60, on the in-
ternal surface of the bottom 30 of the base. This base 60
has a square external shape and is provided at the edge with
four resilient plates 62A, 62B, 62C, 62D which are bent over
at the same side of the base and which together delimit a

cradle 64 for receiving the body 24 of the operating member.

These plates 62A to 62D are integral with the base 60 and
are generally resiliently articulated partially to the sides

of the square base.

In greater detail, the base 60 is generally flat and has, in
the central portion thereof, a dome 70 which protrudes into
the cradle 64, that is to say, away from the bottom 30 of
the base unit- This dome 70 generally extends opposite the
central contact stud 56E and is adapted for being resil-
iently deformed until it comes into contact with the stud

56E, ensuring an electrical connection.

The dome 70 at rest has a height in the order of 0.35 mm
with a diameter which is approximately from 10 to 20 times

greater and, in this case, which is 6 mm.

The dome 70 is surrounded by an annular flat region 72 of
the base 60, this region 72 being supported on the conduc-

tive region 56F.



The body 24 of the operating nenber is illustrated alone in Figure 6. It is
generally in the formof a parallel epi pedal stud. The outside di nensions

t her eof @i peoMsgl | ghtly greater than those of the cragicaagdovslabsalc i S
defined by the plates 62A, 62B, 62C) 62D so that the body is held and
positioned without play between the plates 62A, 62B, 62C, 62D in a central
rest position. The body 24 is received ilh the cradl e 64 between the
resilient plates which are supported over |ateral faces 90A) 90H, 90C, 90D
of the body. These_lateral .ta - t -0 1 hat the
resilient q%’]‘:'a;e‘?%eprscgstél%asl'or%f(f:il tqﬁ‘ge feJ?fe%t gggﬁl%}ﬁet?@%?gg%ryﬂgﬁgt }r}g@gﬁt er
portions Of whecdhateeralalfigonesl ofithethedyokes o8 ng torsi on of the plates
62A, 62B, 62C, 62D in the central por tion thereof. At the |lower face of

t he body designated 92, the body 24 has, in the central portion thereof, an
annul ar bawle Féuthicelrndels wift Ll thawe 960 i ara mentidédpesithi anvwshsheds

adapted for pressing .on t top of the resilient_do 70, whereas.t he body
is kept i®RoL&Ht dét wg’dﬁhnélﬁiﬂ\"egp ver€3* atfw%n%??‘f‘é?oggiég. r?ﬁglglea%é%gggof
the stud 2@udgs a;l@pmgpgidmtpg{oyﬁgié i1 dbeveli ooret los Dﬁtéhﬁadosra):f?hat ofs to f
say, approxinmte mm. in order to ensure pernanent nt act of. t top o
thg doﬁg mea%tﬁé[m e 18t PO SR h%g e E‘bﬁ"ﬁstﬁg-bﬁgﬁsﬁ4sédgﬁn2? thg
cover 20, ddd a3ReLave Wit H s abet bR Na@Siés©NoRr theéstwpostieenwhfichhe
operating nmenber. "I n addition) four pins 98 protrude fromthe |.ower .face 92
of the bo@gfipe they Nesrd JGperihprely SRFEFIRY RASHFLPNARI RBY: %ﬁxﬂﬁgr eof .

These studg ahR adantiadftomd¥@idls 3£CEh VeRe i P fek esf 58nef bbheohase YRkt
when the operating nenber is de pressed. O 20(1a/ 021381 13

PCT/ | B200¥a@E3ariG -At t he upper face thereof and as illustrated in Figure
2, the body 24 has a space 102, in which a protruding portion 104 of the
button 26 is force-fitted, which portion is provided with_ an annul ar

ret enti on Ther tiesil iFng miat&Es i 62hene?Bl | §2Gene?Bt d8hGarby SEBELSA 13nd has,

at the exnased MGe: LA (R des! 483t §0cAO0pade I 8E CLKENEnERISREIENLI08 Tor
a finger f"or operdting the device. This indentation is provided with an
anti -sli p =t sommstg e, fominashaisppiag grnbokeformdhdéagese ghevirded with
a coating of a I ch. as: po r e.¢This |nde 103 128 2 '
provi ded é{%“‘f%e&gdé{gfe@;vﬁtt\%éamc%lJrlgré%éfog%g?ghof'ngfga@@é ?gltggrea:al tﬁg%
surface ofa tdmmdnitthemtheeornd ohetherppatey andt aeeopahesyal2 withe thet si de
di anet er g_}‘ thesvéiutton is 11 mm The button 26 protrudes outside the casing
12 by a h %ﬁﬁ ich is far less than the dianeter thereof. This height is
in the order of 1 nm allow ng vertical travel of approximately 0.35 mm

when the hutton is depressed. It wll_ pe i apedyth 24,6 s
novabl e i Eﬁt‘?%r}slioﬁ iD ?%C%a%e%%r%lél'ltni 8@5%2%@%?&?2% ?:tgng}?%}%%q§nvﬁl | st
bei ng hel e £t andgagai TBtof heheobase20nby, t Wberesis| itdwet agldeiasmtof t he

done 70. The formof the four flat .resiljent _pl . I i
arranged ROEHIY W (HPF A Bt FEFE R orBi kgﬁ %&Egﬁﬁgtﬁ\ﬁgﬁ Qifgitgl%a%%ss%?f aces
whi ch are gravédliece o 1der heldyt @4 reduces the possibility of rotation of

t he operating nmenber 14 about the vertical axis thereof and, in the rest
state, bring the button back into the starting position thereof.

In order to allow an adequate articulation of the hinge
which is formed by the bent zone of the arm, a slot 80 is
provided in the internal surface of the bottom 30 of the

base unit below each bent zone of an arm.

The slots are generally of rectangular form, the length
thereof being greater than the width of the corresponding
arm 79. They are adapted for receiving the portion which
forms the hinge of the arm during the resilient deformation

of the associated plate.



WO 2110.1/021381 14 PCTI |1 B2003/f 103416 According to a first enbodi nent, the
opening 22 is circular, allow ng novenent of the sanme magni tude of the
oper at i ngoMRheissi4 in all directions perpendicul ar to BXI/B2ER4Nen t he
operating nenber is noved laterally, as illustrated in Figure 7, one or two
resilient plates, such as plate 62B, is resiliently deformed and
straightened relative to the base 60 by”being tilted outwards, which brings
about the lowering of the associated contact finger 83B by tilting. This

finger then cones info,cantagheWidhh cldie e3tyd 628+ w2dsr resm rortvwerasby
ensuring iﬁeepgﬁﬁﬁg |r§§2%§cti on between the correspaonding stud 56B and
the compretanduet tveeaehbethes towseids the fReS RSt ud 56H i s
connected to a lug 52B whil st the base 60 is connected by being supported

on the conductive surface 56F to the lug 52F, an _electr.i c;IP con‘ﬂgc t('%on IS
brought albeuh hetwees2bhec 6gD S2ttentd SUFraffeRRNE Jgef a03y Mottt 14 is
released) it is_urged_by the.initially ned o 68ld igRtepl & esgeoand is

br ought b&&ReE Vdgelfﬁéerseg' eﬁfs"%ﬁﬂonarfﬁ%%of, as illustrated in Figure 2.
In this position, no electrical connection is produced, the contact fingers

all being noved away fromthe associ.ated ol EhACLAO8 0 i1de four
resil i ent TheatldeeofIgRe Blatd 83T 12T rdTes of° the body of the operati ng

nember al |§1vys%gtr1ej eReRRld Reowmrhertlio decdr cughiadmckE bhct AEAGHe Rdnd,
ar

into the st ing position theregof relative to € Sy ang, opnthle ot her
hand, wi t Ht lRrdstatt 495 iaé'hteé:f?% PheF IO néllf;a?ﬁ;?i %ﬁ?gr Wi th regard to

t he angul ac;pﬁaséitﬂ ey, axis Z-Z. It will be appreciated that the
novenent o e operating nenber 14 in one of the two main directions X-X)

Y-Y perpendicular to axis Z-Z allows the lug 52F to be connected to at WO

200/ 021381, 15, B4 E2WA003 ded bohpastsoneeof 628 baads i56ARE568N-56C,
56D, and t ere%y the Iug{1 52F to be placed.in c%ngg%cagggn %Eh gag of the
terninal s 524 BB I@PGhERPYI a2t RENEBREHYE V2 er-2gr Tt

which is integral with the associated plate and resiliently

deformable. Each tab 82A, 82B, 82C, 82D is bent relative to

the associated plate towards the outer surface of the cradle

€4. The bent end thereof which forms a contact finger 83A,

83B, 83C, 83D defines, with the associated plate, an angle

of approximately 100°. The tabs are bent substantially in

accordance with the axis of articulation of the plates 62A,

62B, 62C, 62D parallel with the sides of the base 60.

The common conductive member 28 is formed from the same
stainless spring steel plate which is approximately 50 um

thick and which has been cut and shaped, then coated or sil-

vered.

As illustrated in the Figures, each contact finger generally

extends at right-angles to an associated contact stud 56A,

56B, 56C, 56D.

At rest and as illustrated in Figures 2 and 4, the contact
fingers 83A, 83B, 83C, 83D are remote from the associated

conductive studs and define an angle of approximately 25°

therewith.



During the sliding novenent in a main direction X-X or Y-Y, the body 24 of
the operating nenber is guided |laterally at both sides by the free edges 81
of the rag dogidispl ates which generally extend parall el pariiB2ioB@osywy enent
‘direction. The travel of the operating nenber in a main direction in order
to bring about switching is approximately 0.8 mm Furthernore, during a
novenent of the operating nenber 14 al ohy a di agonal of the square defined
by the resilient plates 62A, 62B, 62C, 62D, that is to say, in a direction
extending at 45 relative to the main directions X-X and YY, two adj acent
resilient plates are resiliently deforned and urged outwards, |eading to
cont act fThgebsdgnd4assothat epecmidong imeantstrudiss biel hes sratued amkons| ynpl aced

in contact, which ensures that the I. 2F i s plagced i i i wth
Lhe' two | EGSURR @ b ioe SEAE Pl Soha TE it T ork 6 pfef IR ERL LY
fingers ageupreThedoukmidel slimenaions hthesadcefCtdomn dewy celfighnbya sel ector

havi ng ei ght sel ection paths one valiidatio th, Finall e he
oper at i nggﬁﬁﬁﬁérr f&llai”s 5 stehé%pg € &fsala#]ieo?qlt h‘“@?jg%f,l%sd? f‘ﬁ%‘gr%\?egh%n
Figure 2, pibeepi 52298 6amg arangab facittgthales bédy therkédydathdwpogi -

novenent of the operating_nenber 14 al gn Xi s Z- y o] at | renber
14 bei ng HéBP@gsé’g‘t' é’itdillaﬁfe STk 1%89%%%@3 %%Vi gg@i’ a%?%}gﬁ

peri phery sotehite-ani Bes38 dgoaitiidrat e & RRgageEat rereivde tenthengraher eof
inside the holes 58, which are thenselves flared at the end thergof t hat

opens at EGRE B4 bEtWEED &be FERd R RIAERE Whig 269, §14BPI%ET18VET

PCT/ 1B2003,06)-311 ¥adien dahe qaer adddng gopmhsy dide | Sodipprenesd, 1aberddne 70
is resiliently deformed and the central portion thereof js pressed agai nst

the centr &rcssudaBdE hgye fe cenfd s, Culimwhy? ers@r Frat t kae a8 4§8t52F and
S2E are placedd n,emmuniGl ik Whad g BIcthyBe FENORIy28n The shape of

the dome, “which i's known pér se, is adapted so that the force necessary for
def or nat | omtier @eudridmecefnittie thrtqrak|fagesic?brbhe i BAdY sahbA¥EPHear and,

in particyl; s’iotr{jl%fdet\ﬁeé m@?:h@s Qfox Nigod Orefe hagag 1 9cehe MbBAEYALWBbED 'S
percepti bl'e to the user Ich ensures a tactile effect informng the user
of the cotdent tdwyesfsi on of the operating nenber and the electrica
switching. The change in state of the electrical contact is carried out

si mul taneously with the variation in depression force producing the tactile
ef fect, asx khewliger aceThe pgrlesdmdy clesimnpted 938, anbecbapYerént ary

hol es 58 ensures that th pressi o pegAat | Bbw1a84d therefore
t he pl aci cj’sdf J’trhetm%er%{erngﬁr%?t L})é%%léén? g%%%%% céll?i %ﬁgbl\nﬂggbt %‘é] conductive
menber 28 whisshpassliivdic sord ystwiere 6 hien operentti ngl neebetips wWhicheipest _
posi tion thereof s il _lustrat I,n, Rl gur t .d_be eggthat, in
this posi ﬁr%??tet%e%gruipaﬁensgsﬁn tcr%gn% %tt:'% (gﬁ (2)’%1}6"1} aﬁiégg%gngf d’?ﬁ% opérating
menber i s wileaeaansiiebdily tie kegst | irntopt attesagains2ehec2cves2B0whitch
apply a centrin tion .0 the operati I vall i mbRES§S Pi NS
are di sper@&?}\ﬁqf ﬁfc‘_’lcne 'or'It 5t 10“%%%%??%2%?%2%‘?%% g? ?ﬁeggbg?%ﬁnng rrgnber,
and t her efrene « itdad idiigmdtrenespecthe edarfie § hehaosisi ba ekyt heppperati ng
menber .

mately 3 mm, in order to ensure permanent contact of the top
of the dome 70 against the stud 96 and thus to hold the body
24 against the cover 20, irrespective of the selection posi-

tion or rest position of the operating member.

In addition, four pins 98 protrude from the lower face 92 of
the body 24. They have a peripheral centring chamfer at the
top théreof. These studs are adapted for being received in
holes 58 of the base unit when the operating member is de-

pressed.



WO 200/ 02138! 17 PCT/I1B 20(13/003:( 1 G According to anot her enbodi nent,
the switching device is adapted in order to allowthe termnal 52F to be

pl aced iwocmiurisgation only with a single stud 56A, 56BCT/BRI/EE8H6at a
time so that the device forns a selector having four selection paths and
one validation path. To this end, and as_illustrated in Figure 8, the

casi ng cover indicated 120 has an openiﬁb 122 which is shaped so as to
limt the novenent of the operating nmenber in sanme directions. In

particul apt the NG A2 difeganerald yad nnihestpatredfim Fighoel 2whi ch has

four recesses 122A; 122B, 122C, 122D whjch are arranged in the ogverriding
movenent dihtedddnsXbhesrml spage bl i id PeHTdR Eﬁ‘g Fuéﬁﬂ%)pﬁﬁﬁg,)ﬁlMD

whi ch for g ' nged; bet e t e d@cesreshi postden is proit the
novenent oﬁt%?ogggr arllg"lltﬁ{g&?rerrber 14 1 n directions which extend, at 45

rel ative twidet wiver rardianpuliaecre torrt Yorx Rert 0. ThenPebeRa* SWBEERi ng
device is used, th Y/ i ﬁﬂ_‘sf i ,he PPeRat tRPoBBAEDEACEN

par al | el vﬁﬁafeﬁtyhegeg%et ao‘%%%% hlgb\%:%m ng&gl pmsqg%éfl e?<t remely ?gpi d coﬁnecti on
of the contteatedfi nipsisy@8ted 88M, S8Ce@Siying t hedenirbipBndPRgEStulds as
well as a yery rapid dis f4 r Pyt henassophat ed
studs. In W%eﬁrgﬁ%%r?p%ﬁ%@l?%e% nég)é‘ﬁ{e‘?/?berhggﬁ %Iééﬁged{:toncar.rg out very
rapi d contridedfwitlpan anttel e ki rom tackevstat e nspaht pEuRaFPikethe ganes

sector. Such a device is particul arl n of raLcC s. In
order to fRRPY%He tHH eo%ﬁ?\éleé%%c@%d%’}gi%???gg% I‘:’rgm%i él gg?g&g?ﬁs a

sel ection feshtddpolgutestipassi ble to brush the upper surface of the button
with an alternating novenent of the finger, the finger drawing the button
in one sense and allowing the button to nove automatically back towards the
rest positfio9s theaeefatden 1be {&ngesvidednatt sheeedor wishek, chdilpg

slightly disengaged fromthe button. 200:1/,02138 PCT/ 0 00341
Thi g al %/er%(ii g"E)‘P SRR BT e ﬁ?rﬁ}zll’\rﬁgﬂ?i Te‘lldjélfaS? f’%e%glseerg‘%tlg%\?/]e?%/- (

readily Ca}{réﬁ&dtl%ltpé@iﬁﬁ@iyaoﬂ tral bpyndhgsPRCeThEVeusetidet diaseten be
carried out very rapidly omng to the sliding of the operating nenber.

Furt her roref the heeten BSsthgM8: nenber which simul taneously ensures the
five contacts) the resilient biasing of the operating nenber 14 towards the
rest position in translation and angul ar position,the and.t he.qui di ng

her.eo
of this opBhatbugtapnderpapteudes @HFFEﬂ?nﬁhﬁeGPéénﬁo1§eigbﬁapﬁ&§h t a very
| ow cost, onl ¥,0ng PLECE-DEi PHalSEHe! @igREHEE therbofe Thillsatiesgind itshe
five resilient urging actions and_the guiding, of _the op rati ng _nenher.
Finally, tie whbeepederiaftlans) apildAvdPSt H@rgb&}?&t s toy r‘?grrﬁ’ P
parti cul armé‘égi’fiét g it bnbhecpet babtahedscappaelskiangers 83A, 83H, 83C
83D positione n the continuation of the operating nenber 14, allows the
casing to have a greatly reduced height. In the device described here, the
novement of, tye 9%&%@@9&?3@5& LfatOvREdBoAySeleqld abvRasid iian tiramgs
about cl osing o% the aSSociated contact. In a_variant, the coan ts are
cl osed whebathenoper al indimeabépnss PRXPEEEECHART KO Aemetit? S %4f% nmenber
towards a selection.positi i ; u he QReNi die associeited
cont act . 8&?3 begélgét%gggggg Egééﬁ%?a%gglgg forzggggfving a switching
devi ce accacding bd the dowenfOon. The base plate is formed, for exanple,
in the outer casing of a piece of portable electronic equipnment) in which
the switching device is integrated. This is, for exanple, the upper face of
a nobi | e tehepliore. ofnthei Somenfdrt tksildest plates, two plates being

arranged parallel with two others, combined with the flat
lateral surfaces which are provided on the body 24 reduces
the possibility of rotation of the operating member 14 about
the vertical axis thereof and, in the rest state, bring the

button back into the starting position thereof.



WO 200: 11 021381 19 PCT/ 1 B2003I 003: 41G plate is defined in a wall 102 of
pl astics material. The base plate conprises a generally cylindrical shaft

1104 for {Relbybgst he body of the sw tching device. Thi $csiaidosiodss9¢
reduced height substantially corresponding to the height of the casing 12.

It has) at the lower end thereof, two helical ribs 106 which are
symmetrical relative to the axis of theishaft. The ribs extend
subst-antially through 120 and together delimt two through-openings 108 for

fixing tahs 106 .whi ch pratrude radially bey outer, | ate ace of
the casi ng’.cc?l’f lPﬁbgol(%off% ng: aen"%f%c%rr%%‘sﬁ 'ngﬁggl%ﬁeg%lﬁﬁi %%ngéség%‘é??.é%g from
t he openi a3 o¥ddgt avAredseritheoDittes @k trieyredfude of dehetopépatingranp for
retaining the tabs 36 by a ywedging effect. Stops. 110 are furfher provided
on the ri5§m§@6 &ﬁpd§¥Féltﬁgzé%ﬁﬁQRﬁsQﬁﬁP?Qé%ﬁﬁ&ﬁrtBOd%¥?ﬁe£f%e fixing
position of the switching device. The ribs are further each provided with a

recess which is adapted to receive the projection 39.in ordeyr.to ensure
resil i ent "B&§FaGbfe MPFR IS (nes 15 “lcﬁ’eécﬁa]s%tep’l"% LY, pRS| ’rih’%?Fﬁf‘Eadi n

Figure 10} 4 Filuble Be dHy aoh atwsl tdwt itdva swid€dd NOsdeni 88 pBa€89689B¢ in
the base plate 100 at the outer face of the electronic equipnent, In
particul ais wesiddentdy e e and Bl PPnedsrebBtihet@et e is then

rotated a Iglos R B S butthdrddie wigheh 36r BRGAIELEEE O¥hehe Ti bs
106 untiIQ%%% nggbggﬁgjgﬁe stops 120 and t he projectﬁgns 39 engage in the

conpl e nedomeyingcefsddie BrREQRIA LR iePntRGt | hlngrr ppaBthYntihtMgure 10,
where 11 i el Jue,! Ry Hanliels AN AN Lhec hestLhanbsBngagesent of

the conpl eneéntary “proj ections and recesses provided on the tabs and slots.
The conduciciazd,| Gdersdn) SERIr BXC a2l ectmirahocenngaian 2between the

T | B200 AR ol U | A G h Loh86cRLY O fmBLECYBL Of
t he electg%hic% gﬁ?%ﬁ%%t (gn éﬂ&gl 10 éﬁ%ht % prfnted c?r
Insofar as the conductive stud 56B is connected to a lug 52B
whilst the base 60 is connected by being supported on the
conductive surface 56F to the lug 52F, an electrical connec-

tion is brought about between the lugs 52B and 52F.

When the operating member 14 is released, it is urged by the
initially deformed resilient plate(s) and is brought back
towards the rest position thereof, as illustrated in Figure
2. In this position, no electrical connection is produced,
the contact fingers all being moved away from the associated

studs.

The action of the four resilient plates on the lateral flat
surfaces of the body of the operating member allows the op-
erating member to be brought back, on the one hand, into the
starting position thereof relative to the casing and, on the
other hand, with the starting orientation thereof, in par-

ticular with regard to the angular position about axis 2-2Z.

It will be appreciated that the movement of the operating
member 14 in one of the two main directions X-X, Y-Y perpen-

dicular to axis 2Z-2Z allows the lug 52F to be connected to at



cuit are assenbled. ~ It will be appreciated that the base plate having a
cylindrical shaft which is associated with the generally cylindrical shape
of the swolfbi/podsgievi ce and the arrangement of bayonet PET/EBRDHHO3ESANS
allows centring of the switching device relative to the base plate. In
particular, at the outer face of the electronic equipnent, the swtching
devi ce can be precisely flush, wthout &hy unattractive play between the
swi t chi ng devi ce and the casing of the equipnent in which it is integrated.

The absengg, Q! ﬁ%/ aboyd senl |5@3ag§5@§tsdm|§talb@tmeﬁebyetbet si de
and the |$115| ge 0 he eé}géi:trom C eqw prrent as wel|l as a " Ei(_‘ng" i
e

respect ofludheédn Itlnnhtmtpl@‘:&!dg:mi W‘&W%%tb%n‘&’t‘éhf?%‘?n% FoFﬁ’rﬁ“ﬁescent

di odes posit.io NeghatbeiveM hebag gdgvice. WO
2110A021382 17 n%%&l R‘;B%%'%% ilﬂtéa 1@§I\/U tltl e sw tching device (10)
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tact, which ensures that the lug S2F is placed in communica-
tion with the two lugs which correspond to the studs,

against which the contact fingers are pressed.

In this manner, the selection device forms a selector having

eight selection paths and one validation path.

Finally, when the operating member 14 is in the rest posi-
tion thereof, as illustrated in Figure 2, the pins 98 are
arranged facing holes 58, thereby allowing movement of the
operating member 14 along axis Z-Z by the operating member
14 being depressed inside the casing 12. The chamfers pro-
vided at the periphery of the pins 98 facilitate the engage-
‘ment and the centring thereof inside the holes 58, which are
" themselves flared at the end thereof that opens at the in-

ternal face of the bottom 30.
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PCT/ 1B2( | (di34Q9841p{5 the resilient plates 62A, 62B, 62C, 62D which ap-

ply a centring action to the operating member.

As a variant, these pins are dispensed with in order to per-
mit depression of the operating member, and therefore vali-
dation, irrespective of the position of the operating mem-

ber.
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conductive nenber (28). 14. Device according to any one of the preceding
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A piece of electronic equipnment conprising an outer wall (102), in which a
base plate (100) for recejiving a swtching,deyic cgor gy ng .clai m 15 or
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which form stops being arranged between the recesses in or-

der to limit the movement of the operating member 14 in di-

rections which extend at 45° relative to the overriding di-

rections X-X and Y-Y.

When such a switching device is used, the movement in trans-
lation of the operating member in parallel with the bottom
of the casing allows an extremely rapid connection of the
contact fingers 83A, 83B, 83C, 83D to the corresponding
studs as well as a very rapid disengagement of the fingers
from the associated studs. In this manner, the switching de-
vice can be used to carry out very rapid control of a port-
able electronic device, in particular in the games sector.

Such a device is particularly advantageous for arcade games.

In order to move the switching device successively and rap-
idly towards a selection position, it is possible to brush
the upper surface of the button with an alternating movement
of the finger, the finger drawing the button in one sense
and allowing the button to move automatically back towards
the rest position thereof when the finger is on its return

travel, being slightly disengaged from the button.
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ing of the operating member.

Finally, the movement in translation of the operating member
14, in particular associated with the articulated contact

fingers 83A, 83B, 83C, 83D positioned in the continuation of
the operating member 14, allows the casing to have a greatly

reduced height.

In the device described here, the movement of the operating
member 14 towards a selection position brings about closing
of the associated contact. In a variant, the contacts are

closed when the operating member is at rest and the movement
of this member towards a selection position brings about the

opening of the associated contact.

Figure 9 illustrates a base plate 100 for receiving a

switching device according to the invention.

The base plate is formed, for example, in the outer casing
of a piece of portable electronic equipment, in which the
switching device is integrated. This is, for example, the

upper face of a mobile telephone. In this manner, the base



, 191300/21?0/&' ()-37nt 10%& () - 2! 109%& () -f
T ' () - fuw dEnbC! @1 1092 & () - YA@1 1092 & () - YA@1 10%2 & '
. - Y4@1t 10% & () -
_igglgﬁx@mg @8 ()- O xnbCl S109%& ()- 10z° 102° PcSr/)mzoog?Bm ()-Y
10z @11 1%0/3 0" yzllgp&l?;/a&" (12)8/;(‘-4( )@n Il(l)g/oég ()-Y4 @t 10%& ()-Y4' dEnbC! Y& 10
9 - Y& ! - - '()-9 109 () - - '
1098 ()-"#- 109%& ()-T#- 10%& ()-T 19 ()9 10% () dEmb AT+ 10%& () - &
&1 10% ()-2z! 10%& () - g/ 56781 xnbCl 910%g&' ()- 10 10

10&9109%&' -1 41 10% ) - | (g&' '0120%& (D1 e s 0 .
g{& () - Smgﬂm Jfﬁg“& \»ﬁa)ll&)/ G (pradt i REde Spa10%ge () - St 10%
10g 1092 'vH¥9% Iéte comprlses a gengia y}%;gﬁzéifgaf sﬁg $$$§9chl 10g

. (110%& () ySnfl % S 1OW
b e RSl i 3 R SRR T o
, 3"10%& () - Z7+s+++tJé%§(ﬁ%ﬁ?ﬁﬁdﬁ}éﬁxﬁ&g@%?es ey 4zt heIhelgR! ¥
the casing 12. as, at the lower end thereof, two helical
ribs 106 which are symmetrical relative to the axis of the
shaft. The ribs extend substantially through 120° and to-
gether delimit two through-openings 108 for fixing tabs 106
which protrude radially beyond the outer lateral surface of

the casing.

The ribs 106 have an increasingly large thickness starting
from the openings 108 towards the other end thereof in order
to form a ramp for retaining the tabs 36 by a wedging ef-
fect. Stops 110 are further provided on the ribs 106 oppo-
site the openings 108 in order to define the fixing position
of the switching device. The ribs are further each provided
with a recess which is adapted to receive the projection 39
in order to ensure resilient engagement of the tabs 36 in

the base plate.

As illustrated in Figure 10, it will be appreciated that the
switching device is engaged in the base plate 100 at the
outer face of the electronic equipment. In particular, the

tabs 36 are engaged in the openings 108.

The device is then rotated about itself through 40° so that
the tabs 36 engage below the ribs 106 until the tabs abut
the stops 110 and the projections 39 engage in the comple-

mentary recesses.

The device is then in the position in Figure 10, where it is
held by the bayonet arrangement and the resilient engagement
of the complementary projections and recesses provided on
the tabs and slots. The conductive lugs 52A, 52B, 52C, 52D,
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C\CCD~\:|\féngfi(gé!g%%%gg§ggga!kﬁg&lg%% %ﬁgg-pigtéohaving a cylin-
drical shaft which is associated with the generally cylin-
drical shape of the switching device and the arrangement of
bayonet retention means allows centring of the switching de-
vice relative to the base plate. In particular, at the outer
face of the electronic equipment, the switching device can
be precisely flush, without any unattractive play between
the switching device and the casing of the equipment in
which it is integrated. The absence of play brings about
sealing against dust between the outside and the inside of
the electronic equipment as well as a “sealing” in respect
of the illuminating light which can emanate from electrolu-
minescent diodes positioned on the printed circuit near the

switching device.



103Y4! 109 ()-3,f 109 () - SDEDDDEI FGIE-\ =1 3"' | 10947& () -
"1008& ()-gl _1004& () -1 109%9& ()- Yy 1094& ()-zYy «0-Y
41,? 1ﬁro& () WePSHebinBbidE~\ =1 FA10967&' ()-Y 1 " 10978 () -yY3. : 1BOUEBYP3/N03416

1 10967=&" ()-1Y)31090& ()-1&L09%& ()-HHI G H 11J1YI\IbCLOY%E ()-" " 10%& () -
10T 10T 10Tl ; T109F& ()-18T 10%& ()-fYF7 100@& ()-\1o0l qLLNOOOCdE: / 10
108MLOY% ()-2 "109& ()-f G 109& ()- 109& ()-Z"109%& () - '
| S10% () - COPPPER<RSXY: / 103! 10% () - @109 () - 31 10% () -3
?}80;% ()- 83Q%&d( ) - s810% ()- 10S{SST] UMUE: / 103F5! 10% () - F4! 10% () - 3y/

% () - G0 ()- @y# 109%& ()-S3y !10% ()- SWWWWWOWDC 10y " 10% () -

s109%&' ()-&10%&' ()-9s10%& ()- 10 10 103 710%& ()- VXl YYZZ[ dEbC 10 F.

109 () - | +8108 (oA W)y JPRL) " KA ds Big 0% () -[N\\\\\]]bC
- a casing (12);
- at least two contacts which are each formed by a conduc-
tive stud (56A, 56B, 56C, 56D) carried by the casing (12)
and an associated movable conductive finger (83A, 83B, 83C,
83D), the movable conductive finger (83A, 83B, 83C, 83D) be-
ing movable relative to the associated stud (56A, 56B, 56C,
56D) between a position in contact with the stud, which de-
fines a closed state of the contact, and a position remote
from the stud, which defines an open state of the contact;
- an operating membér (14) for controlling the movable fin-
gers (B83A, 83B, 83C, 83D), which operating member (14) can
be moved relative to the casing (12) from a rest position,
in which each contact is in a first state out of the open
and closed states, into at least two separate selection po-
sitions by movement in separate senses, in each of which a
contact is in a second state; and
- resilient means for biasing the operating member (14) to-
wards the rest position thereof,
characterised in that the operating member (14) can be moved
slidingly relative to the casing (12) in order to switch

each of the contacts.

2. Multiple switching device according to claim 1, charac-
terised in that the movable conductive fingers (83A, 83B,

83C, 83D) are articulated relative to the body (12).

3. Multiple switching device according to claim 1 or claim
2, characterised in that the movable conductive fingers
(83A, 83B, 83C, 83D) extend into the space defined by the
continuation of the operating member in the sliding direc-

tion thereof associated with the two contacts.
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1004q5q6qlﬂquqﬁ8fEP§ie switching device according to any one of the
preceding claims, characterised in that the movable conduc-
tive fingers (83A, 83B, 83C, 83D) are integral with the same

common conductive member (28).

5. Multiple switching device according to claim 4, charac-
terised in that the resilient biasing means comprise at
least two resiliently deformable plates (62A, 62B, 62C, 62D)
which are integral with the common conductive member (28),
the plates being pressed against the operating member (14)

in the rest position thereof.

6. Multiple switching device according to claim 5, charac-
terised in that the resilient plates (62A, 62B, 62C, 62D)

form a cradle (64) for receiving the operating member (14).

7. Multiple switching device according to either claim 5
or claim 6, characterised in that each movable conductive
finger (83A, 83B, 83C, 83D) is carried by a resilient plate
(62A, 62B, 62C, 62D).

8. Multiple switching device according to any one of the
preceding claims, characterised in that it comprises at
least four contacts, and in that the operating member (14)
can be moved in translation relative to the casing (12) in
two senses, in at least two overriding selection directions
(X-X, Y-Y), the movement of the operating member (14) in one
sense in a direction from the rest position into a selection

position bringing about the change in state of a contact.

9. Multiple switching device according to claims 5 and 8,
characterised in that it comprises four resilient plates
(62A, 62B, 62C, 62D) which are associated in pairs, the re-
silient plates of a matching pair having edges (81) for

guiding the operating member (14) which extend parallel with
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operate with lategal faces (90A, B()95HIL@%%%)of]éke oper-

ating member (14) in order to guide it in the overriding se-

lection direction (X-X, Y-Y).

10. Multiple switching device according to claim 8 or claim
9, characterised in that the casing (12) comprises stops
(124A, 124B, 124C, 124D) which prevent the simultaneous
movement of the operating member (14) in two overriding se-

lection directions (X-X, Y-Y).

11. Switching device according to any omne of claims 8 to
10, characterised in that the operating member (14) can be
moved in translation relative to the casing (12) in a direc-
tion (Z-Z) perpendicular to the two overriding selection di-
rections (X-X, Y-Y) from the rest position thereof into a
selection position, and it comprises a contact which is
formed by a conductive stud (56E) carried by the casing (12)
and an associated movable conductive element (70), the mov-
able conductive element (70) being movable relative to the
associated stud (56E) between a position in contact with the
stud, which defines a closed state of the contact, and a po-
sition remote from the stud, which defines an open state of
the contact, and in that it comprises additional resilient
means (70) for biasing the operating member (14) towards the

rest position thereof.

12. Multiple switching device according to claim 11, charac-
terised in that the movable conductive element (70) com-
prises a conductive dome which is resiliently deformable un-
der the action of the operating member (14), which dome (70)
is supported on the casing (12), and forms the additional
resilient means for biasing the operating member towards the

rest position thereof.
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Multiple 'switching ‘device according to claim 11 or 12
and claim 4, characterised in that the movable conductive
element (70) is integral with the movable conductive fingers

(83A, 83B, 83C, 83D) in the common conductive member (28).

14. Device according to any one of the preceding claims,
characterised in that the operating member comprises a con-
trol portion (26) which protrudes through an opening (22)
provided in an upper surface (20) of the casing, and in that
the operating member can be moved slidingly parallel with
the upper surface (20) of the casing (12) in order to switch

the contacts.

15. Multiple switching device according to any one of the
preceding claims, characterised in that the casing (12) is
generally generated by revolution and comprises bayonet con-
nection profiles (36) which are adapted to co-operate with

complementary profiles of a supporting base plate.

16. Device according to claim 15, characterised in that the
bayonet connection profiles comprise tabs (36) which pro-
trude radially relative to the casing (12) which is gener-

ally generated by revolution.

17. A piece of electronic equipment comprising an outer
wall (102), in which a base plate (100) for receiving a
switching device according to claim 15 or 16 and a switching
device (10) according to claim 15 or 16 is defined, which
base plate (100) comprises bayonet connection profiles (106)
which are complementary to the connection profiles (36) of

the switching device (10).

18. A piece of electronic equipment according to claim 17,
characterised in that the complementary bayonet connection

profiles of the base plate (100) and the switching device
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