WD 2004/ 021381 PCT/ 1 B2003/ 003416 Multiple swtching device The present
invention relates to a multiple switching device of the type conprising: -
a casi ng;wo 2b4/02¢a3t two contacts which are each forned Poy/B20mena4cs tive
stud carried by the casing and an associ ated novabl e conductive finger,

t he novabl e conductive finger_ being nov- able relative to the associated
stud bet wefhl Bl s i SWHrCHING (@R HE with the stud, which defines a closed
state of the <contact, and a position renote fromthe stud, which defines
an open stpie ofeddie CONAet ion P LR ald NP oENDES1 & Mw LM 110 | dengi ddhe
novabl e fingers, which operating nenber can be noved relative to the
casing fromtde dPHRPERHHSIRHR: whi ch each contact is in a first state
out of the ogep,andgcl osed states, into at least two separate selection
positions by novenent in separate senses, in each of which a contact is in
a second st agé; lgagt- twesicrnéactreyhd choprrBi §8Fhg forBedpbrati RGRAERDer
towards the,d est,pasitipls theraal . cfoniahl s tal ephanes and epdroni
organi sers are nowadays equipped w th navigation devices which allow a

poi nter todwlugming bingee, sthedwvablmeyrdutthisre finger eI i®NS in or-
der to selfgle a-dHNCHON S5 He! dod { P!l DR LI AL £ 85) off ed when
the pointer 1s in the desired position. In order to nove 1n two

per pendi cutertatitr ecttlonshanstud, whldhialeliner exapied Patemesding a

val i dati on ;] i gggyxﬂ r.at mﬁ%j i j

articul at ecd&wa%%t %rli/\%% es per pr:ia(r)lrdélihiu %&ﬁ#eﬁi%ﬁ?. %Woc?)é(;fr%%sng
menber cararf wpdrersthet eepl eslsedodntactdi recti on perpendicular to the two

artlCU|attpna%Xg%eLgEi%%lh & E%nfolhbgngggﬁﬂggé the movable fingers,

which operating member can be moved relative to the casing

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 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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ment is present in the two arrangenents referred to as "joy- sticks" in
English or done-type navigators. Five contacts are associated wth the
oper at i ngwoeobeg2i3gtour thereof are arranged at each si eéeTaB2dB®e03416
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of the operating nenber so that one thereof is depressed when the
operating nenber tilts about an axis. A¥inal con- tact is arranged in the
central portion, under the operating nenber, in order to be depressed when

the operaténgHEd®rat SndPmes@afs: dd) Biglerodd Bt timtadhweeaned ati ng
menber returns towards the rest position thereof, it is urged by resilient
bi asi ng AR, thR R WL AT HelhTaPAite A &K fieredsitrpt yYPten for

ganes and d4cd Si AAWAURGLOUS) frdle SIAGEd DB 1tth | MW tioke dpdirLemige to
be able to be carrjed out in a very rapid man- ner. Al though operating
nmember s art§RRAHL e MIART thd Jrerdrpireird (iehide AreAlsind YRET it has
been found; 4 ateddies Opera- tion speed thereof is limted owing to the
speci fic nmovenent of the finger of the operator. The object of the
invention is to provide a multiple switch- ing device which is very quick

to operat e, To-ddy Stc?%sdﬁéedéﬂb‘ie@ﬂé’rbﬂ&ﬁi‘%ﬁg bt Lﬁé&lﬁmé%ém&w

devi ce of the above-nentioned type, characterised in that the operating

menber cartibe rastedatitdianylgherEad.i Vi ties turged Y mps i igferbiasigwd t ch
each of thg tacts. According to particular enbodinments, the miltiple
swi t chi ng evi ce conprises one or nore of the follow ng features:

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-

ner.

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 are articulated relative to the body; WO
2004/ 021381 PCT/1B2003/003416 3 - the novabl e conductive fingers extend
i nt o t he wpaoeae3sifi ned by the continuation of the operatriiBgposeesdesr i n t he

sliding direction thereof associated with the two contacts; - the novable
conductive fingers are integral in the sane conmmon conductive nenber; -
the resilient biasing means conprise at 1east two resil- iently deformable

pl ates which are integral with the cormon conductive nenber, the plates

bei ng pressedhagaicRsbliehec@auceiatl 4 nFereeextBntihentest heosphicen deher eof ;
- the resilient plates forma cradle for receiving the o er-,atHgg menber ;

- each novEHIed dendue? i SRPE IR 1G] RbrthePRFFAEIRE MSERT Pratess - it

conpri ses @i doastaf Pkt LON A Se N thd S DRI At NEh NEre hed Eacdecgpved in
translation relative to the casing in two senses, in at |east two

overridi ng- séhecfoyrbder 6ondyss 1ver hdngsvendre oRteAEadpdratifg SAERber in

one sense ddinfolll cok@Gtt Phe fidpdhe rest position into a selection position
bri ngi ng about the change in state of a contact; - it conprises faour

resilient pl&hes ramiidiicate bagsdanameansn coparise phelrast] f¥ft IfPdtes of a
mat chi ng pfér?}tmvdé@ofrg&?fe 04 £ SR b 116 e OpSY &t 0 JECI e had ShnSrxt end
parallel wt an overriding selection direction and which co-operate with
| ateral faredwitive opdbreri nghererries ooy rrtesIRA RTIINSY LR op-

overridi ”%?ﬂﬁ?&iﬁ&wﬂéfeﬂi : feé@gpc?@?éﬂﬂqqﬂ%@fééﬁ:s stops which prevent
t he sinul taneous” novenent of the operating nmenber 1 n two overriding
sel ection - the resilient plates form a cradle for receiving the oper-
ating member;
- each movable conductive finger is carried by a resilient
plate;
- it comprises at least four contacts and the operating mem-
ber can be moved in translation relative to the casing in
two senses, in at least two overriding selection directions,
the movement of the operating member in one sense in a di-
rection from the rest position into a selection position
bringing about the change in state of a contact;
- it comprises four resilient plates which are associated in
pairs, the resilient plates of a matching pair having edges
for guiding the operating member which extend parallel 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



directions; - the operating nmenber can be noved in translation relative to
the casing in a direction perpendicular to the two over- riding selection
di rect i onwofaoem2usdse rest position thereof into a sel ecticanBposdeison, and
it conprises a contact which is fornmed by a conductive stud carried by the
casing and an associ ated novabl e conducti ve el enent, the novabl e conduc-
tive elenent being novable relative to the associ ated stud WD 2004/ 021381
PCT/ 1 B2003/ 003416 4 between a position in contact with the stud, which

defines apetvrsf St toford g Rt wnth aROYtUDN WwiereH eldfiamed he
stud, which defines an open state of the contact, and it cogPQ%agﬁﬁ% _
addi ti onalc¥csgq ishRt TR CHIRS thg Atk At qhFsRahsertk t he

rest positdeqfy t Rerieof derf e My e Gductdva R eftadoMrEex a
conductive dome which is resiliently deformable under the action of the
op- erati MPHRIHFSS i e eSSt tERTeh e RS iy iR OBAs t he

addi ti onal; fpsidrit EBANsd UndiAasingddie eperterddEy MEMber towards the
rest position thereof; - the novable conductive elenent is integral with

the nov- abl eheokeuebleecPpAgersvenel ARCBBNABAPESRBECRI FENAERBEVe doTfe
omneat i o e 1 e oy e b O e o o ar y
profiles cfratingmemieny basich glane;is suRparhpshan ddmeasiag prasid | es
Gener al Ty "KL LA AUA AR TR S RITD R e
control padrg erendsc towswts ddes ndatomys idn aspdidiargqdriovi ded i n an upper
surface of_ the movable conductive element is integral with the mov-
able conductive fingers in the common conductive member;

- the casing is generally generated by revolution and com-
prises bayonet connection profiles which are adapted to co-
operate 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;



t he casing and the operating nenber can be noved slidingly parallel wth
t he upper surface of the casing in order to switch the contacts. The

i nvent i onwei2004/2e3shet t er understood from a readi ng of tPlaa/Ida®6EMI3Ld ON

bel ow which is given purely by way of exam ple with reference to the

drawi ngs, in which: - Figure 1 is an exterior isonmetric perspective view of
the nmultiple switching device according to the invention; - Figure 2 is a
cross-section of the device of Figure 1 at rest; W 2004/021381

PCT/ 1 B2003/ 083446 3 isFhaUi@ocdeltsianpksapBteioepeispeehbwenyi eweshadi-ng
the hid- den edges of the hase unit o? t he device according to the

i nvent i on:den @RS Af (P2t ChdeHaVie IR HIRRE DA uni t

and the compdnhicsluctive menber of the device according to the invention;
- Figure 5 is a perspective view of the common conductive nenber which is
i|lustrated HpSMHE- Aowd; an ESQUEETECi PeRRPPSEAEEr VaeHePEpbbei Pasei BLSEf the

body of thies upsd desHioun apei@td Ne BIRKI: of RIIIEVids fcddLMsd dar to
that in Figure 2 of the de- vice in the switching position;, - Figure 8 is
an i somet rikee per&spEet9ve view of a specific enbodi nent of a cover of the

casing of Ih%i§ﬁ¥b0§ 3ecar dieRgpel® iR BYeBEl @e woRBH’ BoBdlietdve
perspective vi éw of the base pPate for re- ceiving the sw tching device
accor di ng nembére wnientisntlhwetrateq gupsside-dawny per spective view of the

SW tching deylgerer 8035Vad Lidoherh8sBeRbBbee i¥ECYEu bEMLHB KB LPCoE! the
the upside-down operating member;
- Figure 7 is a view similar to that in Figure 2 of the de-
vice in the switching position;
- Figure 8 is an isometric perspective view of a specific
embodiment of a cover of the casing of the device according
to the invention;
- Figure 9 is a perspective view of the base plate for re-
ceiving the switching device according to the invention; and
- Figure 10 is a perspective view of the switching device

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
changes 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-



unit of the device. The switching device 10 which is illustrated in the
Figures and which is visible as an exterior viewin Figure 1 is in- tended
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t el ephone or a personal organiser. This device is generally in the form of
a disc having a dianeter of approximately 20 nmm and a total height of 3.25
mm The switching device substantially ¢onprises a casing 12, in which
five contacts and an operating nmenber 14 which can be noved relative to
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contact are arranged. These changes in state are produced for four,
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in state ofiencdhreeions XpF RREeH by depressing the nenber 14 into the
casing 12 in direction Z-Z which is perpendicular to the two selec- tion
directions X-X and Y-Y. Mre particularly, and as il|lustrated in Figure 2,
the cas- iMordrzorpribasly, R amitllgsirater YerEkanre ot m Uie £a3Howl .
Thi s base it.,4s y. ; [ gd tgal g portion
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mented by crimping (not shown) of the cover to the base
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 protrude 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



ance desired for the application in question. The casing 12 further

encl oses a one-pi ece conductive nenber 28 which is common to the various
cont act s.wolweoressher 28 s defornable under the contr@cTaB2wbeosaper ati ng
menber 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 produc@d froman insulating material,
such as a plastics material. It has a generally annular bottom 30 which is
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which ensure reSilience of the tabs. These tabs are suitable for fitting

the base upn€stefathe-tebksvdhgPBhle BEEEEVEY bAYEIEYCTOARELEY oA OPHES
protrudi ng repds Rhskhgihabs 36 being received in corresponding grooves of
t he base p?ate. 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 fage therepl wWhLGPe! §e@QﬁE£8H Egrrggiﬂgemf e&ﬁ%é{?gméﬁtaof the
ded 1 n the bas o]

conpl ementary recess provi plate. The tom 30 has,
cut - out s 4@ewhicehonr ehprbesdedlahet heach- tgbofb ofoTPEideher PHBIOPEAPAQS,

i ndi cat ed gg’ogftﬁgeihég§ﬁgi face thereof which is adapted for being
received in a complementary recess provided in the base

plate.

The bottom 30 has cut-outs 40 which are provided in the 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 is
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.



wal | 32. Resilient connections lugs 52A, 52B, 52C, 52D, 52E, 52F ex- tend
at right-angles fromthe cut-outs 40 and protrude be- yond the external
face of twe Joovd2038130. These conductive |ugs are adapt edTiIB28/deH1d O
ensure an el ectrical connection by sinple pressure wi thout welding of the
switching device to printed circuit tracks, against which the base unit 18
is held. At the free end thereof, the rfsilient | ugs have a dishing which
allows electrical connection by sinple contact against correspondi ng studs
of a printed circuit. The conductive lugs are aligned in groups of three in

the cut-outs 40 along chords of the c i(gdric | bottom 30._Each _af the
resilient TRREE FURYERLLUDB axDH®T ¢ it TFeHmPh TRt iV track

54A, 54B, RdGomHd tHnd £Rntactarsdetll atbbithe SHBir SEEnSED. o MR 200MA21381
PCT/ 1 B2003/ 003416 8 These contact studs are provided on the internal face

of the bottom 30 and are arranged at the four corners of a square. 1In

addi tion, the;d@tich, | e X&ifaronipotat by coaneied By e déadkc S4E to a

central contact stud 56E which is ar- ranged at the intersectjon of the

di agonal s ©¥Ve Heragfuatt® Sthi 2 CHe el FMEPHy ThHe TRV BeA BB 56C, 56D.
Finally, the,gemtd@lchdlOPerdscCcinest achdyd fagiiietdy e hd raglamdr to a

conductive portion 56F which is provided on the internal surface of the
bot t om 30.whigk amdieiined rey horrtuds Pehe IR MBFCa 4R cul ar arc which
extends through substantially 270 and which is centred about the central
stud 56E in order to ensure electrical contact with the com non conductive
menber 28,Finakkpectheecemttae hiwdmitigliconnected by a conductive

track 54F to a conductive portion 56F which is provided on
the internal surface of the bottom 30. This conductive re-
gion is in the form of a circular arc which extends through
substantially 270° and which is centred about the central
stud S56E 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



rection of the operating nenber. The tracks 54A, 54B, 54C, 54D, 54E and 54F
are formed by conductive strips which are partially enbedded by over-

nmoul di ng wo 206uw02m3stier i al which fornms the bottom 30. The pagasadoByosaic t he
conductive |ugs, conductive tracks, con- tact studs and the conductive
region is formed in the sanme netal plate, in particular a plate of a
conductive alloy, such as stainless stekl. This plate is stanped and
swaged in order to obtain the desired fornms by cutting. After the

over - moul di 80cOReréd | Mout h@h@X@@ﬁteﬁhDOéﬁm@er THhes € onellies i aee | pgs-

conductive tracks,_ contact studs an the conductive_regiopn is coated or
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9 is centred about the central stud 56E. These holes are pro- gressively

flared tOV‘?«XrS‘Shéi"@s'é‘i@éHé' tBEbhgeerid thecbotsom and 94Heryh Och Have
centring profile. Two hol es extend through the tracks 54E and 54F, which

have portP@REiQR? cHIERh et eRANECLRHER Hef RO19E il lustrated in Figures 2, 4
and 5, the common conductive nenber 28 rests, over a generally flat base
60, on the in- ternal surface of the botton130 of the base. This base 60
has a squake tkleshnptefape Bhaures p? ovt deied ot t Hee ceeanon t ponduerive

resilient plabes S9Ac023, 62C 62D wblehrer benkaoN o, byl bes Sage Sf de

of the base an together delTmi a <cradle 64 for rece|V|ng t he body
24 of the b@emallﬁgrﬁ@ﬂﬁeof thaeket pbpat 28 @A Re B2se arBhifteypal6Qith the

base 60 ang,  are genpLally-Last! LEORL YaRh i SUDALOHGRAT S abhy LQghNgishdes

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 S6F.



of the square base. In greater detail, the base 60 is generally flat and
has, in the central portion thereof, a done 70 which protrudes into the
cradl e 64wotzhao2i3s1t o say, away fromthe bottom 30 of twrhe/1bzwaoesaid. This
donme 70 generally extends opposite the central contact stud 56E and is
adapted for being resil- iently defornmed until it cones into contact with
the stud 56E, ensuring an electrical cdfnection. The dome 70 at rest has a
height in the order of 0.35 mMm w th a dianeter which is approximtely from
10 to 20 tTREBSba8Ee€d ChadnNdini bhéhfFa€casegiohi Th thebest) Tber dockesO is
surrounded by an annular_flat region 72 of. the base 60, this region 72

bei ng suppdfi¥lieh re *bhdRed ViR FRYi b SBFP 8 Wo 2004/ 021381
PCT/ 1 B2003/ 003416 10 The base 60 has, in the flat region 72 thereof, four

holes 74 which are aligned with the holes 58. The four corners of the base
60 are proVheefowr t FORNSLShabetle B8R 8 IF PraATi s WitheasY - #9PtRer eof

to receivepbixhngs whiids 8180k Chr PLOLEHIEE e 1¥6E t Bot heck v er pakisyr f ace
of the bottom 30 in the region_of the tabs 36. These studs 78 are

i ntegral wPEWAEh@8 peieh RFACFede BRLakhEVEe vieP ctliyesiWhFER2! 08T RRCE et not ch

76, thefeb¥?8”§8£%8£ POSihi ERENYg0en T bKi e ©ibshesr eshbbenscaBgbes 28 in
the plane of the bottomof the base unit. The resilient plates 62A, 62B,
62C, 62D apreceanbegeabraitly theabotthmyand ereshnett eldet bwehedsagewhichhe

ends theregéfFXe Pﬁ@tnSEEE 18, éﬂéf%ﬂg Qﬁéﬁrpﬁﬁsp$gi€boﬁ9ﬁ§1Qh@9§§xiﬁ era-
dius of curvature is in the order o .1 mm ese arns are a constifuent
part of thefptheescanliiane nembgraP8withth¢eplane of the bottom of the

base unit.

The resilient plates 62A, 62B, 62C, 62D are each generally
flat. They are connected to the base at the ends thereof by
bent arms 79, forming hair pins which form hinges. The ra-
dius of curvature is in the order of 0.1 mm. These arms are
a constituent part of the plates and are integral with the

base 60.

A portion of each bent arm 80 extends in the continuation of
the flat region 72 of the base unit, whereas the adjacent
portion of the arm extends in the continuation of the asso-

ciated resilient plate.

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.



base 60. A portion of each bent arm 80 extends in the continuation of the
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the base 6@a9hdplaEﬁe§%$|9Od%$Pn%§t%%@?e%Ftﬁe%h ahbgre Fhethaseralrd

The free egdgge8d1 0§ &é@bngéaéﬁe9@w9§ht§ntQﬁgﬂ@Sﬁn6Qhésoréérg8fIyseurved
towards the outer surface of the cradle 64 "in order to forman edge for

support on the body 24 of the operating nenber. In addition, each plate

62A, 62B, &gC, f§§£>Q sﬂ thecgen- piaéé @9§é¢9@et@@éesaseas@onguctive tab
82A, 82B, 82C, 82 |c is integral wwth the associated plate_and

reS|I|entI9ll@bthn9%¥%edEE@%a¥@% B@%‘OQQﬁﬁ soxfagepfstheneraetatfée to
the assoc'ﬁhmgra éteot9$@ﬁd§ntgﬁ QUESE §H%%@£€ Gh EH@ 5684l 84 8#. cHbe bent

end thereo forms a contac flnger 83C, 33D defines, with
t he associ epedapingenembenngl e

In addition, each plate 62A, 62B, 62C, 62D has, in the cen-
tral portion thereof, a conductive tab 82A, 82B, 82C, 82D
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
64. 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 563,

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.



of approximately 100. The tabs are bent substantially in accordance with
the axis of articulation of the plates 62A, 62B, 62C, 62D parallel wth

t he si deswof2ooseissase 60. The common conductive nenber 28TiB2(oemesads from
the sanme stainless spring steel plate which is approximately 50 m thick
and whi ch 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 associ ated contact stud 56A, 56B, 56C, 56D. At rest and
as illustrated in Figures 2 and 4, the contact fingers 83A, 83B, 83C, 83D
are renote fromthe associated conductive studs define a gggle of

appr oxi mat B1§ BIAY ( Pk rebi the WS HVeUPD FITRCPCHT | i Fv5ed 6 TH body

24 of the pperati §0 tENMDErgéserdl Ustintee afORe o a p@LaElSlepipédal
generally in the formof a parall el epi pedal tud. The ou sideldinensions
ther eof aretwéryTRe| GRrEFide FHIRRTLOPANRFERRE ATE NECTY ot E38 % Yhich i s

defined bygtbgrepl ahee EBAse @B, t 0L er&2: seu tiad ch hes beslyihed Ney derad
posi - tioned w thout play between the plates 62A, 62B, 62C, _62D_in

a
central reBtapesi€rBn. 63he bifdy 9200 rlgeal vide i Bodhel 8 raeld) 308008t neen
the resilig n@éa&zft?h&\@i:c}{i‘l@;ﬁeoé&%’@ﬁt@qe%%teéaé@.ﬂ&,a'Giﬁpeézép%zﬁoﬁ 90C,

a

90D of the body. These lateral faces each have a central cut-out 91 so
that the restenenel peateBopkiehen al Bag Pedy el edere8VedetRotP®nFY2on t he

out er portafgg%?f%%%,@e%ﬁt ehél rd areset a#f%t@@d\yh%llloé&é‘gsuf)ﬁéﬂzé@ 8lethe

pl ates 62A, 2D 1n the centr or- tion thereof. At_the | ower
face of thbabeuyldbacgnaded, 920Bt he0Bod9y0R4of the body. These lateral

faces each have a central cut-out 91 so that the resilient
plates press along the free edge 82 thereof only on the
outer portions of the lateral faces of the body allowing
torsion of the plates 62A, 62B, 62C, 62D in the central por-

tion thereof.

At the lower face of the body designated 92, the body 24
has, in the central portion thereof, an annular bowl 94
which delimits a stud 96 in a central position which is
adapted for pressing on the top of the resilient dome 70,
whereas the body is kept in contact against the cover 20 at
another face. The diameter of the stud 96 is approximately
half of the diameter of the dome, that is to say, approxi-
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.



has, in the central portion thereof, an annular bow 94 which delimts a
stud 96 in a central position which is adapted for pressing on the top of
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addi tion, i,ns_98 protrude fr t he r.face 9 t
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space 102, eralm@lganératéarbﬁlﬂév@@ﬁth@ﬁ ad@4hak, t he buét@ﬂpaﬁeHSface
f orce- fltted whi_ch portion i ro- vided with,an annul ar retention

portion. THEeBGPFoﬂeF%gﬁéﬁedeFagry géﬁ%ﬁavéagbyn#@GBPE%Panlaﬂd REs? at the

exposed faﬁ@ngébeE@Qfoﬁéihgﬂﬁéeﬂhéoﬁev@céec?h!bngndéﬁ@ﬁt@bhoﬂslﬁgotor a
finger for operati e device. This indentation is_pro- vided with an

anti-slip gﬁ@ﬁ§081§gaﬁé aBfignshiPasupfaar SrbBveSUGRd2Eaf 5@15?$V|ded with

a coating gioaveolxﬂarcansgehpéévpeéauagtﬂaaecoibhﬁgleéeatﬁbnpme%08 i's
provided af the edge with a collar 110 which increases laterally the

surface of SHEB BEtP@hYB§Et96ﬁ§ t he periphery of the opening 22. The outside
diameter of the button is 11 nm

This indentation 108 is provided at the edge with a collar
110 which increases laterally the surface of the button be-
yond the periphery of the opening 22. The outside diameter
of the button is 11 mm.

The button 26 protrudes outside the casing 12 by a height
which is far less than the diameter thereof. This height is
in the order of 1 mm, allowing vertical travel of approxi-

mately 0.35 mm when the button is depressed.

It will be appreciated that the body 24 is movable in trans-
lation in all directions perpendicular to axis Z-Z whilst
being held in contact against the cover 20 by the resilient

action of the dome 70.

The form of the four flat resilient 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.



The button 26 protrudes outside the casing 12 by a height which is far

| ess than the dianmeter thereof. This height is in the order of 1 nm

al | owi ng werdmo«@hssir avel of approxi- mately 0.35 nm whercrhs2doanesans i s
depressed. It will be appreciated that the body 24 is novable in trans-
lation in all directions perpendicular to axis Z-Z whilst being held in
contact against the cover 20 by the resilfient action of the dome 70. The
formof the four flat resilient plates, two plates being arranged parall el

With two ophessaicgmbnedrwrtb éMBodimént | atles abpsnihgces vbi ehreatikar,
provi ded on_the body 24 reduces _the possibility of rotation of,the
oper ati ng FEhPWiNg4NgBeREnt R YRRt FREF BWIIRItREFOF BRE, oPArEHEY est

state, bripgnbbe 1puifon) bagkrbdt oohbepstpehdn@upsi thoaxtbegenf. WO
2004/ 021381 PCT/1B2003/ 003416 14 According to a first enbodi nent, the

opening 22 is circular, allow ng novenent of the sanme magni tude of the

operating wHEADEhe 14pLPafl hgUhbRBELODS RETPENTAEHLAT10 A%i $1Zaderiea the
operating nenber Is nhoved laterally, as illustrated 1n Figure 7, one or
two resiliéntFpyares7, seeh a5 pvat sespBient splakesi efuflh dsfBiake and:

strai ght engd %§%§1%¥ﬁti?nggg?r$ﬁ26aﬁg by beingehibt 861 QUi ver ds, ¢ MAi ch

brings about ower 1 . assocl ated contact finger 83B by tilting.
Thi s fingebastefo covebeingotébhedcounwands hewbicd BeBngadebPounel®, thereby

ensuring a i cal n j t er; e ndi, ng 56B and
t he connnnmgg%gﬁééiég %%§b§§§é2?9t$§8§§§?a%§ f %Qéﬁngggtggegé?ﬁd 6B is
connect ed Thia Figg82Bthehi teneshénbaseoBbadt wbhhethedsbydbepRgurdeport ed

'S brought "aB6lt BEENEEA ERSUFing BBaeiagrisfer "RofhBELibA%heERBERCERL! OF
corresponding stud 56B and the commén conductive member 28.

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 Z-Z.

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 Z-Z allows the lug 52F to be connected to at



When the operating nenber 14 is released, it is urged by the initially
deforned resilient plate(s) and is brought back towards the rest position
t her eof , we 2004d28381ated in Figure 2. In this position, Poo/1BLOaOG3HTAI
connection is produced, the contact fingers all being noved away fromthe
associ ated studs. The action of the four resilient plates on the |ateral
flat surfaces of the body of the operaﬂlng menber allows the op- erating
menber to be brought back, on the one hand, into the starting position

t hereof rellakkyeohe bhetﬁassngdandsAonsshe sethessbandndwhbrebe sharting
orientation thereof, in Bgécgtlcular wth egard to the angul osition

about axi s ¥9752F| FOuPE Bpr-8c FerBH L RaE LPRe W AbPeRBAL © ftﬁﬁe BpBrati ng

menber 14 haigne2af the,twacnasppdivigcthengodddct Yv¥ pemper- 2di.cul ar to
axis Z-Z allows the lug 52F to be connected to at WD 2004/021381
PCT/ 1 B2003/ 003416 15 | east one of the studs 56A, 56B, 56C, 56D, and

t her eby th@urhﬁg BRE bwla@ngl@@e@mbﬁtceﬁnunmaahlamréttmoﬁng af othe-vermi -
nal s 52A, 52B, 52C, 52D via the conductive nmenber 28. During the sliding

movenent i Ahg RafK Abr 8&t FBR KPKTBFLROYMETPRE badgusAegs 1ARETBROY aRFng

nmenber is QBtHeglﬁébebg|EheaEreEOEHgébdgi By the teaeledgesp@itet the
resilient plates ener al extend_parallel with the novenent

di recti on. whigk 9ea@éplév ?Héeééeparahéekewﬁéh FReamRyPReatr d¥PERIPR -

order to b&hegtégee& 6%‘%%@'Bgekétéﬁgrﬁéhﬂékehﬁ Q. ﬁaaﬁldlEEEEaehn@ﬁe
during a novenent of the operating nenber 14 along a diagonal of the

square def pmdgrbyot heipgsikppet swpkahésg62a, aBPBOXEPELEEYD0 -BhEl-is to say,
in a direction extending at 45 relative to the main directions X-X and Y-

Y, two adjacent resilient plates are resiliently deforned
Furthermore, during a movement of the operating member 14

along a diagonal 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 Y-
Y, two adjacent resilient plates are resiliently deformed
and urged outwards, leading to contact fingers and associ-
ated conductive studs being simultaneously placed in con-
tact, which ensures that the lug 52F 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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studs, against which the contact fingers are pressed. In this manner, the
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val i dation path. Finally, when the oper Ping menber 14 is in the rest posi-
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hol es 58, Wheneble abbowhIhgOneibat D4 idHedeppesadd Nochendene 140 along axi s
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nment and t;{bﬁes%&raﬁgiﬁ@@r@t@é cast ££1 theudos 68 158, thbi sbudr g6, t tiesBebyes
flared at the end thereof that opens at the in- ternal face of the bottom
30. WD 2002ne2I38d PCIF | 829051993246 21 WYL bpetdt IRECHERDRICAZ is

depressed, {58 (ORELRO EsSnanesive eRbhyedesormed and the central portion
thereof is pressed against the central stud 56E by the stud 96, thereby

ensuring that the lugs 52F and 52E are placed in conmunica- tion via the

CondUCtiVeTHSnpﬁéFﬁBOfT@ﬁesﬁéﬂg,O&hi@ﬁ donenowhi @ri§ekn9§“a@§ﬁté&,s&5

adapted so that e force necessarégfor def or netion in accordance wth
the | evel bhatletbenforen necesmarynkar dgfornatiRetieudgFordange dévelopnent

of this fogﬁg T?gegf¢9caéf8}ﬂ%gyghmféc oﬁ§1iﬂ§£€eQﬁaplfntﬁa£@§cﬂ§§f,“hiCh

ensures a tacti ect Tn- formng the user of the correct depression of
t he operatthg deeebepmend ofietkiecforecal hawi achvrrl Theimnangeieh sfate of

the e|eCtrgg%geggggggttgstﬁgrﬁggg Qﬂicﬁigyéﬁﬁggogsﬁgc@&ig effect in-
forming the user of the correct depression of the operating
member and the electrical switching. The change in state of
the electrical contact is carried out simultaneously with
the variation in depression force producing the tactile ef-

fect, as known per se.

The presence of the pins 98 and complementary holes 58 en-
sures that the depression of the operating member, and
therefore the placing of the central stud 56E in communica-
tion with the conductive member 28, is possible only when
the operating member is in the rest position thereof, as il-

lustrated in Figure 2.

It should be noted that, in this position, the guiding in
translation along axis Z-Z of the operating member is also
ensured by 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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placed in 160N SALHO MR dnavi+41 Past Neh epsimd 56A, 56B, 56C, 56D at  a
time so that the device forns a selector having four se- lection paths and

one validation path. To this end, and as illustrated in Figure 8, the

casing co¥srihidi 644 ethd@0:h1a5) AllsOPEEAYid 22 e le | Scishapesligg as  to
limt the novenent of the operating nmenber in sonme direc- tions, In
parti cul ar¢ovee bpéheated 2b29 shapmr apPsning the? YR ofS aShaReQi $O vikF ch

has four rgGessas: 1@%@1m3«?@r\%n923§1thézﬁz%m% HEnse F aNgesbhd difec-
overridi ng novenent direc- tions X-X an -Y, bulging portions 124A, 124B,

124C, 124D:ienschIinoparsiopbabei e appembed bel weerdenerabbdskestify or -
form of a trefoil which has four recesses 122A, 122B, 122C,

122D which are arranged in the overriding movement direc-

tions X-X and Y-Y, bulging portions 124A, 124B, 124C, 124D
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.



der to limt the novenent of the operating nenber 14 in di- rections which
extend at 45 relative to the overriding di- rections X-X and Y-Y. Wen such
a sw tchiwg xdevi2assii s used, the novenent in trans- | ati ecTaB2dobeoaper ati ng
menber in parallel with the bottom of the casing allows an extrenely rapid
connection of the contact fingers 83A, 83B, 83C, 83D to the correspondi ng
studs as well as a very rapid di sengagenent of the fingers fromthe

associ ated 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 ganes, sector. .Such a device i articul ar advant ageous
ngngh%eé g ]

for arcadel yhfed! teTAbi R PYUSHNG TRECISH Y 1RISE RE W8T VETSF and

rap- idly 19waess Pes@lBptEQBrPeSi dutdrsoithats HOSBLbARitP Of ushccéde upper
surface of the button with an alternatigg nmovenent of _fthe fin t.he

. _ er
finger draSivg FRECPLIPBA FANOPR S¥MEFd M aYF oW FRPTREY bt 1 £ Hve

aut omat i cakl yapagkot ovRE dspetdi€ifi@Sherfi®st i on thereof when the finger is on
its return travel, being slightly disengaged fromthe button. WO

2004/ 021381 PCT/1B2003/003416 18 This alternating brushing novenent by the

finger of pherNSEhords VBEYuLEEAGE!Y BRG] EthOHbesOWhNGh 84iRhLEahédysDf
succes- sive selections can be carried out very rapidly owng to the

sli ding oferpierepethei hveeRpREackar tHe? morel L1 oRE U3RA81Ng f nghe TRmber
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the op- erating Tenber 14 towards the rest position in translation and
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used to ensure the tive
very low cost, only one piece being used to ensure the five
contacts and the five resilient urging actions and the guid-

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



contacts and the five resilient urging actions and the guid- ing of the
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sel ection position brings about closing of the associated contact. In a

variant, tPea€eNiaCcHSfPhE] £hOosewalhenot hef opm@ti@g mefdetal s Bherest and
t he anenent of _this nmenber towards a f§y60t 05| ion grlng% gbout t he

openi ng of PeFe H%@B%l%?@ﬂrb%%?a%tge¢$5% oY +%§ 1R esSBabhst £ 100

for receividgedvifyl R8I Badﬁlecvf CEhACEW! €t gnd 0déWece NVErt s ogha Thei base
plate is fornmed, for exanp in the outer casin of a pjece abl e

electronlcr%ﬁﬁ?ﬁﬁeh?lghﬁ ﬁh?%%a@%éal%ﬂn?%ﬁ¥%ﬁpﬂ% 1@ §Q ?H?eﬁ?é@%ﬁor hi s

is, for exgnpl gasihg 180PEF hase 9f en&ObblertehePteect N £4ibShaBiagl, the
base WO 2004/ 021381~ PCT/ | B2003/ 003416 19 plate is defined in a wall 102 of

pl astics nﬁ%bﬁthG Thechpase praretebapti selaklyene?athy 2%iFnafi 8 shaft

104 for ﬁfyln@héhﬁlﬁedaxeénah§u§@t£ﬁ@iaglyeyh£@ugﬂh1@osh@ﬁa ts-of
reduced helg t substantially corresponding to the rght of the casing 12.

It has, atgehberodetimhll tverebroughooperieas 198 pkoyobiwkngntape 106
SynﬂEtr'Cg$ %ﬁékggﬁﬁ t??d?éifyoﬁe%gﬁd §H@f&utJPelétgfaﬁxéﬁfgace of

subst ant i oug 120 and 1 0% her delimt two through-openings 108
for f|X|ngthabsa&®ﬁg whi ch protrude radi ally beyond the outer |ateral
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,



The ribs 106 have an increasingly large thickness starting fromthe

openi ngs 108 towards the other end thereof in order to forma ranp for

r et ai ni ngwoheosebzs136 by a wedgi ng ef- fect. Stops 110 ace/nBos/beaiqrovi ded
on the ribs 106 oppo- site the openings 108 in order to define the fixing
position of the switching device. The rjibs are further each provided wth
a recess which is adapted to receive théoprojection 39 in order to ensure
resilient engagenent of the tabs 36 in the base plate. As illustrated in
Figure 10,52t vwheh beméppnesi adbetatbavithethswtihted deveubti sfenlgaged in
the base plate 100 at the outer, face of t ctronic equi t..ln
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t hen rot at gdigbgut hssehblédrough 40 so that the tabs 36 engage bel ow t he
ribs 106 until the tabs abut the stops 110 and the projections 39 engage
in the conple- nmentary recesses. The device is then in the position in
Figure 10, 1wh@ie1i bei Spphet daby¥dt bRabaynaeha s rpNgesERavang dheylesilient

engagenent _ of the conplenentary projections, and recesses ovi ded on the
t abs and s@6%§?1Tﬁ€a€6nﬂﬁé?hvé3Iﬁ§§°%2¢53@2¥%€%2ﬁﬁeSQEPeVEE;boﬁY 51381

PCT/ | B200340934165h20e 58F £ HENsGOPBh AY0d6PNEACANM et AerBhlBIelL CHE CUI t
of the electronic equipnment when the wall 102 and the printed cir- cuit

are assenbPadonet wRFENpEORpPPRRFatblovhateRrhEiBIset pFheeSHALFRENE €§Ti n-

drical shaft -whigh,is$vassgciatedabt P1ibe. 9eRepabt YoYhiN- adr tBal osbape of
the switching device and the arrangenent of bayonet retention neans all ows

centring ofachecfwibenehgcuEonifcedriPaeRve thet Aibaleng deElcencan
part'CU|arbeaﬁrE9?SQP§eflush, 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.



face of the electronic equi pnent, the switching device can be precisely
flush, wthout any unattractive play between the switching device and the
casi ng ofwoleoeussanent in which it is integrated. The parasmogociipl ay
brings about sealing against dust between the outside and the inside of
the el ectronic equi pnent as well as a "sealing"” in respect of the
illumnating |ight which can emanate fr&ﬁlelectrolu- m nescent di odes
positioned on the printed circuit near the sw tching device. WO

2004/ 021384L.K€H¢ | B2003/ 003416 21 CLAIMS 1. Miltiple sw tching device (10)
conprising: - 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 asgeciahed sWYebhengoaeiictéveld) ngenpt88fng83B, 83C, 83D),
t he novabl e conductive finger (83A, 83B, 83C, 83D) be- ing novable relative
to the associPat@difudB6A, 56B, 56C, 56D) between a position in contact

W th the stugt WaEt d8ro fddiﬁ:%c?tscmﬁ%% sl @ a0h tHReeNaclh Mdur -

position renote fromthe s h defines an open state, of zheécontact

- an oper ativQ ﬁ%%@eﬁ5§&4)5§%r %6%tr%§@]n@a¥ﬁéeﬁn9%b?%efFﬂ51@%r 3A, 83B,

83C, 83D), aMhi gh 2886815 PEdMREPEH] & 14dnEaBLiPE TDNGErT ebahi veaBp w@ casi ng
(12) froma rest position in which each contact is in a first state out

of the opeh3Dhndtleoserakiat eanduptbvat L Hage¥ {8 sepaPat B3Sel 82P1 oS po-

sitions by1H§Vﬁ8?QE1é”ré?&@i@éetéeBﬁésaségcﬁéﬁédOétM@'@@6§ §@ﬁta§écls ina
second state] and - resilient nmeans for biasing the oper ati ng nenber (14)

t o- wards Sﬁ@)rbgtwg@g|@|ggsgﬁe©@0$n 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 member (14) for controlling the movable fin-
gers (83A, 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.



characterised in that the operating nenber (14) can be noved slidingly
relative to the casing (12) in order to swtch each of the contacts. 2.

Mul ti pl e woiznetiznggidevi ce according to claim1, charac- pcanBz®sodxmid hat t he
novabl e conductive fingers (83A, 83B, 83C, 83D) are articulated relative
to the body (12). 3. Miultiple swtching gevi ce according to claim1 or
claim 2, characterised in that the movabl e conductive fi ngers (83A, 83B,
83C, 83D) extend into the space defined by the continuation of the

oper ati ng aenbemul hiphe §dzimld:1mg—1gjidle@1céi@df\ccbh@im@ftcassmicameedoﬁvi tie t he two

contacts. WD 2004/021381 PCT/| B2003/ 003416, 2h I\%J Wtc devi ce
accor di ng P5eGRT 3RSt I The SHPRESFTIY Y at st Pehat %t’B$Y§% |‘ﬁ°‘i“%‘é$ t he
movabl e copfhie-fihyeréi (@eas §8SA, sﬁ@B 8 83C, aB38Dntegrant wtlal the t damde

same comon conductive penber 28) Mul tiple swtching device according

to clai m 4ASOPRAR acCnERFFLEY T %‘ﬁ)é resilient biasing means conprise at
| east two resiliently defornable pI ates (62A, 62B, 62C, 62D) which are
integral with the conmon conductive nenber t he pl ates bei n%ré)ressed

agai nst t he- opetatF Hgleespbrcing d ‘?\ﬁl?%ea?%%¥%’d&|'i?oﬂ 13 Har dofch

Mil tiple syeichidgidevhee @e€OorskNDiéor ChohdM Ry rﬁé’@tﬁ@ccoﬁ\ﬁfiéédatn that the
resilient plates (62A, 62B, 62C _62D) forma cradleé for receiving the

oper ati ng heabertyasresiliently|dpECsnplhini PiRERY (62 Bi nf2to &*Pher

claim5 ofhebRi M8, i shegALL Sl g hd EbfhosacthaRyabye @&ﬁggftw@ finger
(83A, 83B, 83C, 83D is carrled%%%/ aresilient plate (62A, 62B, (62)C 62D) .

8. NUItlpl%hgmpl@ﬁ$ﬁgb@b@$C@r%% d@%@l@%ta%@eoﬂ@ﬁ€ﬁt%%% member
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



precedi ng clains, characterised in that it conprises at |east four
contacts, and in that the operating nenber (14) can be noved in

transl at iwo 2oel@t3ste to the casing (12) in two senses, PCH/IB200B/e@dt6 t WO
overriding selection directions (X-X, Y-Y), the novenent of the operating
menber (14) in one sense in a directiog fromthe rest position into a

sel ection position bringing about the ﬁange in state of a contact. 9.

Mul tiple switching device according to clainms 5 and 8, characterised in
that it coap@ﬁ@fﬁla@ug sesetttoh @latesiof 624X 62B;YH26nd 6@D)chvhéch are

associated in pairs, ent i i r, havi d
(50) for GUPERRG ThED bR STPRotRERBer> Thay > Bt ch0ews ha BELF e SRR 0D
2004/ 021383t Bed/ h&ER0EB/ 003%16n @Bderoverguidagiselecthonoderecding - X

Y-Y) and which, co- operate wi th lateral faces (90A, 90B, 90C, 90D) of the

oper- atingeRehPRrat1a5tianofYef t & Ylide it in the overriding se- |ection
direction (X-X, Y-Y). 10. Multiple SMAtChlng device according to clain18 or
claim 9, characterised in that the casing % conpri ses, stops 24A,

eo

124B, 124CLO 12483 15kPER ﬁWéG%ﬂ%nﬂh%eg%%%l%%ﬁ N9 b eFbRt Mof ?ﬁ pePat i ng

menber (14y, I@héﬁac@aﬁiééélmﬂ EBat| €6t &8s the ¢l PNSolpr Xeed- Sopd 1.
Swi t chi ng devi ce accord to anéhone of claims 8 to 10, characterlsed in

that the oéé?%%tnbzﬁ%nbé? €14324Rh WeiCROREIVERE t FRARSF AT bRAPEPATi ve to the

casi ng (12%ob@m@ng'éﬁcthé'gﬁefthﬁ?pﬂéﬁﬁgg'@P&ﬁrlﬁotﬁgeo§@9r9aﬁﬁé'Qéng
selection di- rections. romthe rest position thereof into a

sel ection b@@t%@@ndléﬁﬁti@néoﬁ%r se¥-® contact which is formed by a
conductive stud (56E) carried by the casing (12) and an associ ated novabl e

conductive el enent (70), the nov-
11. Sw1tch1ng device according to any one 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.



abl e conductive el enent (70) being novable relative to the associated stud
(56E) between a position in contact wwth the stud, which defines a cl osed
state of woeocwmizsat, and a po- sition renote fromthe eadB2odboeiaidefi nes
an open state of the contact, and in that it conprises additional
resilient means (70) for biasing the operating nenber (14) towards the
rest position thereof. 12. Multiple swi t?8hing devi ce according to claim 11,
charac- terised in that the novabl e conductive elenment (70) com prises a

conduct i ve; slomemut €51 & SswEsthi gyt ddv ded osoabteing-tsles1dhe actdoomdf the
operating nenber (14), which donme (70) is supported on the (iasi n% (12),
and forns e GHII M| BnaFharact ey b9rd ndAnsh#or tbe B RPIReCHPRIALHRY nenber

towards the)eh&st P96 tignihtesesf . w2004/ Aet38ile REJANE2O0BE 0PBddérs 24
13. Multiple swtchi ng devi ce according to claim1l or 12 and (é%al m 4,

char act eri §83Ai n83Rat 83Ge $ANAbIR EoRdERTTR CENdneht Ve 7D5TWPRTY | hERYral with
t he novabl e conductive fingers (83A, 83B, 83C, 83D) in the conmobn
conductive nenber (28). 14. Device according to any one of the preceding
clains, chéracPevisedateordingte aperane ndt nERdapPTeepptndeslai®®dn- trol

portion (Z@a}gg&gﬁr%%r yﬂﬁéhébreyn@%%w@fﬁ@ NHekB) cHfO¥iged &ncah- upper

surface (2 e casing, and | the” operating nenber can be noved
slidingly peehl bertiwnh(2¢ hewlipperpsatfades (Payoeghtae ersiied (§23)in order

to switch : tact i SW, & ¢ hi VLLE: accor dhng. t y one
of the pr%%ggllﬁggc ai%%,a]g%%iryg%:%fef%ggdy\%% tﬁg?u?ﬁeé%%sl?r%b %%)grils@hée
general | y geaecopérdt bygrsenbert | oan apel wovied i sksdbagbrneparahleheditln

profiles (§§% &Qﬁ%@ gﬁ§f§g§p2§9)t8fC958p§£§{§ng£§) 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



conplementary profiles of a supporting base plate. 16. Device according to
claim 15, characterised in that the bayonet connection profiles conprise
t abs (36)weatoetn2pssa- trude radially relative to the casipeg/gi@yoedich is
gener- ally generated by revolution. 17. A piece of electronic equipnment
conprising an outer wall (102), in which a base plate (100) for receiving
a switching device according to claim 25 or 16 and a swi tching device (10)
according to claim15 or 16 is defined, which base plate (100) conprises
bayonet copngrtéQoPL 9L i heSt£I@hg A Chnd@der @ Mpd SIENGRE Ve Gaddifent
connection profiles (36) of the switching device (10). 18. A piece of

el ect r oni cPEQfipp@nt38tecording to claim 17, characterised in that the
conpl ement ary bayonet connection profiles of the base plate (100) and the
swi tching device WD 2004/021381 PCT/1B2003/ 003416 25 (10) conprise
protrudi ng and i ndented resilient engagenent profiles (39).



