WD 2004/ 112070 PCT/ EP2004/ 051095 z -"Drumtype contro
device having multiple switching ways and el ectronic
appl i ance equi pped with such devices" The present .
woventimiorel ates to a control device. The i nPENEPUG4/051095
relates, nore particularly, to an electric 5 contro

device having multiple switching or commutation ways

or channels, especially of the tactile feedback or
touch-working type. The invention relates to a device

by which distinct electrical. swtching operations can

be perfornmed by neans of a sole ctuating nenber for-

‘the purpagg, e p& 61 d%ﬁ(i&é’ﬁ’far‘ﬁbbilﬂgl feosmjgl%nwa)',s ,

of an el ectronrt" appliance ensui ng om chol ces na
by sel ect and diectnenicemppbaneecdgpippedwidesuchsdevices”

Recent d t d t ] lutign,in .
el ecommni CAB SRES ROt flates b p tonte dhdes.
_portable CcPRBULRISnIY PAIBRES, deNbEESpMEicOdty, ModYan electric

can be effected, for 15 exanple, by noving a cursor
pr eBi sepptroh dehvice draséng deptimle t switchingvpsicomrontation ways or

el ectr i cal : I ' I :

o oL RARENEN, s RO IhS (8HE Rkl SN Rorking type.
field, the Theiihvéntion rekries toeamuievick byl wieichadisyimodlelectrical
on a screen,and, nore gener [ sever al

|y, -conmbi ne :
el ectrﬁwahchgwtenm}iquﬁmﬁfbﬁée#? omed 1Y dnggns of a sole

ConponﬁEfuatH inferfiBek 'faP! et BuFﬁ%&,afd}eéiérﬁp%fpbp)ﬂo'?ﬂrolling a
a singlte control nenber by which, on the one hand,
el et r furmtticsi ghanselactmnic @&ppliangsaensuing roghchoices made by

~frequen , ' r 1. Wi tary. .signals,
for exﬁ%cg{&g'nfégﬁ %gﬁgﬁénmgl%!a%ﬂygggr%%&%ed, and
this 25 w tRegenter ginaypfnents heandsethehi cdpids - evolution in
perfectly tailored to this type, of olggéﬁti on, that
r

. IS
to saylalRFemmynieatosniegngy sueas ¢ dglgpiags. portable
qui ckl é’oﬁg@ltéésbhﬁ olHyr Sgé‘i'EBLsebﬂ} %hﬁchf?léﬂ?r E@ﬁ%(ﬁfeffected, for

performng a rapi d’s.can of a nmenu or. and then
proEucexempéhaby inmovisggaussopprewisedy ondhgpptriess: demand the

isto il e 'y :

5 oM EEl e FopPREs b4 Beal (OBl or b By and smatier
whi ch dihgensions rmist, dspadiby o tbpafatemanilosedtifait], the facility
with just- one hand, iit is especial lali desirable for_a

mJItipTIOe SGAN JRegus; Ksplacry fo Symbol on a screen and, more

_ generally, combine several electrical swiiching functions within a
. 20 single component.

It is desirable to have a device employing a single control
member by which, on the one hand, electrical signals or pulses
repeated at high frequency and, on the other hand, unitary

~signals, for example enabling signals, can be produced, and this

25 with an ergonomy for the user which is perfectly tailored fo this
type of operation, that is fo say which allows him to produce
repeated pulses quickly and easily, for example for the purpose of
performing a rapid scan of a menu or list and then producing

~ enabling signals. _

30 Where the application is to a mobile telephone (for example
GSM), the dimensions of which are more and more compact and
which the user must be able fo operate and control with just one
hand, it is especially desirable for a multiple swiich of this kind 1o



WD. 2004/ 112070 PCT/ EP2004/ 051095. 2 be nmade operable
wth the thunb by being installed on the main front .
face of the tel ephone conprising, in particular, the -
WERIBHH2070e) t her on one of the two main side éﬁ@@@ﬁwﬁmﬂﬂwb-
t he housing of the telephone, or under the main face

of the tel ephone. 5 The need for a conpact control -

devi ce of very small dinmensions, by which a cursor
can be displaced on a screen and/ or nenus can be
scanned, also referred to as a " avigator is
beconing increasingly i mportant on . nDblle t el ephone”
P§eS l'élﬂb ﬁﬁ' HAMumB’ by deing 'Yﬁ§té1%‘ﬂ Sﬁsthe main
type app |ance 10 of erlng an |ncrea5|n% nber of

f unct ifrond face obithe delephwded comgrisiogalin warbnulaafhtbheé@ypad

lee” opiepco M ordRBIMeS FER" siod IHGE STt fafelRgoof the

be abkslchhohayoraindeedht mam fxuabf Emténembhen on
which the user presses to select a choice
coPrespondl g Ngedndonod; cosPactadmadraly dleP{écQ:uﬁafsoYefdn small

the sgRERsivHsO %a\kh% o §8rm6éﬂ HEErEﬁEfJ}ac%r S screen

the anti ci pated rowmh in e size of e screens, in
t he oaddforomemﬂskx;areberaqanrmdctadsegeféreedéecaa‘ ar“nawgator , is

hi gh- perf ormance nav t or h dig e n an -
e e BEPORIAES RoBAGNo: o taRE " arec BpBiie o6 anlidme” or
requi fsreBhal Aigtdluaddierantnior idilli WP INRIGcddetype appliances
contr ol device or navigator is_used within_ the

fHamelPRngr a8 Gwreasingupumiaropt, fungtiopgcand services based,
i Se“%%ﬁ%‘ﬁ%fle eﬁﬂb%lﬁréésanﬁ%eﬁéﬂd b¥mt hende¥t Condr t§l?reens

user o ator 1s a ry 1 nportant par anet e
for hanahm@omsiymm uaadiha :poetajdecuqmpﬁ&arThe

sensitivity of .tquc f the u cht it |
al | ows hi fwgﬁgg, Sl h‘?&‘? ?‘Pn@e %‘fe at least one
cont Iénwmgamnahbﬁr@n anibh f8é dder présééwfﬁoma&bb'aechmce |
to transmt a ver onpl ex. "nmessage” to the finger or

Hend &RTesRoORdiag. ‘J'I*'rhéa PPAGN T%a‘ihﬁ% bﬁﬁhies@u&mé’f" the screen
or derisy (Qholdiftp T beTobritR) mifhnBie? PGkt Bicipated

on the screen and/or for selecting a positioh
_cur sa@rovghdin the sizeé s thesspseng.oin thee eirder Jofwhd diy 80 mm,

R T R i R R

PCT/ Eff2pibedpdiiOban be realized with both rapidity and precision.

20 These requirements are further intensifiéd where the control
device or navigator is used within the framework of a game.

Furthermore, the tactile sensation or feedback transmitted
by the device to the user of the navigator is a very important
parameter for his performances and his ergohomy.

25 The sensitivity of touch of the user is such that it allows him
to perceive very fine, discrete or continuous variations, and that it
is thus possible to transmit a very complex “message” 1o the
finger or hand of the user.

The finger is thus an issuer of orders (or transmitter) for

30 displacing the cursor on the screen and/or for selecting a position
of the cursor, and it is also a sensor (or receiver) which picks up

. “blind” tactile information returned through the actuator or control



3 nmenber wthout the user, therefore, having to | ook

-at the screen, and/or in addition to his visua
&horceptlons It is thus desirable to provide the user :

2A041deP| e  sensations produced directly i nPEBEBYINLE51095

to the novenent of the 5 finger on the actuator, that
is tosay inits transmtter function. In the case of

a di spl acenent or scanning, such nessages or tactile
sensations are, for exanple, pulses or nmechanical
~"clicks" corresponding to each el gctrical 'signal or

pul se produced by the navigator and destined for the

- el ectr gidbet WAtHdut the udér, thesefork Bavir) &b ffoé’}E a43ha screen,
of .the appliance, or correspondlng to series of

pul sesandigrin addiligni toahispiisyek percepiiansks”, general Iy
different if pagye @B@a Haﬁiee”%térB{:‘a@tﬁ% Ph& d\gﬂﬁo tactile

ones, correspond to ect pulses suppf
_ the el sehsations cproduced durecatlymmwebpdﬁs@ﬁatﬂhenQWEment of the

sel ect _action, for l.e when a target has
r eaxheliNgep onHihe astiato, dhat 1510 aev.'ec;t%@narmfé%@ncﬂon
been pr opogadiheddtasé et éyd%pféﬁmﬁéﬁheg seaRhiid, ﬁl?(]gh messages

housi ng accommodating a revol ving ori zont al
whi ch ¢85 leghide| eer@satmsnganeot forckxdampleet hul®s or mechanical

g'o:ﬁgt '*bcgﬂ;?(ﬁ %gﬁegﬁ%‘?i@%ﬂﬁ We?é&?g%ggfﬁéleqdr Bllse produced

|'i nkedby othd heatigator mnthi ddstiried forafihe &Iectromc circuits for
rotationally, linked to at |east one rqtary

bei%nRiAFeSENG SiAlF Alofal Qother appgagﬁm 9rcﬁor&ﬁr§>e,ryﬂng to

for ansf_erllbe&g:blfﬁ,mﬁs appliance, especially for
controlling t di sgl acenents of a cursor 25 on a

di spl ay scl¥éeronec éﬂb:milpldﬁes OanclloiKS’t hgenegnadlyi different -in

whi ch unt IS vertica
moveo e HH tniehsll RORE 8 GieRBing orishe fortesibnd to the
- transwsestridalr palgssasuppiied dot ﬂ@@ctﬂebtrbmc idv@uits in a manual
Iongltudllﬂglg axi s_of the shaft so as to selectjvel

prevol&ld OFi }RYEFT AFticly Toropxamale swh ?Fl@g’@i’ge%/ has bere“

menberrshghgagi Ny to a first switching way when a
first (enabling) force of vertical orientation is
appl i ed stlipsthasendl 1ayceoirohdeyica bas(dis¢ddy degnhproplosed, of

(" Sype celbASR HANE RSTS4A85 i tho 2 Aloing
horizontal shaft which is capable of being rotated, in both

20 - directions, by a manual driving drum supported or borne by the
shaft to which it is rotationally linked, of" the type in which the
shaft is rotationally linked to at least one rotary member belonging.
to a generaior of conirel signais or pulses for an electronic
appliance, especially for controlling the displacements of a cursor

25 on a display screen of the appliance, and of the type in which the -
shaft is mounted such that it is verticalfy'movable and tiltable in
both directions about a iransverse horizontal axis orthogonal to
the longitudinal axis of the shaft so as 1o selectively provoke the
triggering:

30 - of a first trigger member belonging to a first switching way
when a first (enabling) force of vertical orientation is ap_plied'
substantially to the center (half length} of the drum;



swi tching way when a second, distinct and of vertical
.orientation (selection) force is applied in the
.. vicinity of one of the two |ongitudinal ends. of the
- WEPA/113070 of a third trigger menber bel ongi ngCGIGEPZ004/051095
third swtching way when a third, distinct and of .. '
vertical orientation (selection) force is applied.in
the vicinity of the other of the two 1ongitudinal.
ends of the drum Sone design exanpl es of such a
~device are described, for ‘io exgnple, in docunent
FR-A-2.792.486 or in docunent US-A-6.555. 768.

. According Iogfhe dibbRECHIgEEP WeHFFOFalohd Ot r®l second
drum is nounted such that Tt revolves relative to an

i nt er sudichirg pray evheshiacheeend, disdmchdand ed vesligal paientation
toth i i xed rt - -t VEE L
of V\hi?%%%§ﬁgﬂgoﬂc{rf%l ﬁ&%&%tlbo%ﬁ%%@é'& @Fgont ro Pthe two
- drum [dnyidedintl lendbmﬂtﬂlzbsddm}n}mpl ex design enpl %i ng an _
i nternediate ate, the different trigger nenbers are, ..
i n8i vi dual- &’ﬁo‘gcﬁihértq agger &?embfénbfﬁlgngﬁ%tt?ca otg'l'ﬁgs switching
whi th@ye&}hlé‘ilieaafm,oﬁiéﬂr{ﬂtaéﬁ'ﬂ'@I’ﬂ%ﬁfbaqfori&%attm f(seiec;tion)_ '
- device. "The conplexity resulting fromthe nunber of _
conpohercesis apnlieﬁéhrth&s'siehﬁtw,oglihﬁi atheefithehivgh longitudinal

costs S | as in a very difficult conmand of

cert aPHaﬁaﬁﬁh\?t%@ especially the control precision

fgr the di$ém|%86bsfgmékamp$e:§ll‘tﬁ-sdd‘lﬁaSéeeicbi afd yestribed, for
the 25 tactile perceptions. ln or tQ _overcope
theseCyrERRCkdN t KOCUMASH | 5&%2%{%&8% Q5vi i focument
- the a-w_grjg_@gy?gg type, characterized in that the

drumrests vertically directly on a central nenber
comon t o At¢eordingdosihiet dHfergnidgrowmdesignbathe gesirol drum.

e o T8 ] Rl eSadd R R Tle gt pioe
t he aghigh i®hivgedahoctihRds eélativer kesh@thoustng iarafixed support
orientation. According to ofher characteristics of the

 Hyon@ne N WRONSTRE RIS 0F VPG BES 0eTEBIeR DY actiRe, upon the
tri gogsnitB@AImof the. said common nenber is a :

In addition to this complex design employing an intermediate
plate, the different trigger members are individual and distinct, for
example elastic domes which preclude a major miniaturization of

20 the device. _

The complexity resulting from the number of componenis |
and their assembly culminates in high costs, as well as in a very
difficult command of certain parameters, especially the control
precision for the different functions and the sensitivily of the

25 tactile perceptions.

In order io overcome these drawbacks, the invention
proposes a devicé of the aforementioned type, characterized in
that the drum rests vertically directly on a central member
common to the three switching ways, which bears upon the bottom

30 of the housing and which, from a rest position, is selectively
elastically deformable under the action of one of the said forces of
vertical orientation. |

According to other characteristics of the invention:



trigger. branch extending radially froma centra
- portion bearing vertically upon the bottom of the

housi ng; . the second and third trigger nenbers are a
WeHHA1 8 5 third trigger branches, nmade of PCI/EP2004/051095
conductive material, which are dianetrically. opposed

and longitudinally aligned, and each of which.is
selectively elastically deformable, froma stable and
high rest position towards a | ow sw tching position,

so as each to establish an electgical connection

between two contacts of a pair 10 of associated fixed

contacts arrangefl irgdde Membem of tHh@al®wom@onaR@mber is a

one of which .is situated substantially in regard to .
t he frtriggard braich iextending dadialiyr frggera meaiedl; pprion bearing

peri phgr _ qqu? Jte axial end

secti oﬁéﬂL@MWB% rb(;%s S \%;rtblEg]a yﬁg'n t he upper

face of the- fike setonehandf thirk tridgdhmesebersdased second and
- the housin

third trigger branches; C ri ses i de.
modns 1 driogPRProRehesy et ShacliuGie gpatprl, which are
shaf t ﬂﬁn‘f‘et‘f%ilyfﬁgpgrkéﬂe_a%@lr RERGHEHnaly bgghels,yb@rtd 0fBch of

of the housing; th umis returned elastically. : .
t owar dehichhisghelestively elastidallyodeisymeide sosn@ atable and high

third trigger..brapches; the said .10 ' r _
0 G B RSRde cHE RG, R ERTL B0 each 10
mat er ii@étab‘ﬁ’@hcéh eld ethidal r@ﬁir@dtiy:gf betwddre twai cbnt_actsl of a pair
central _portion jp a transverse direction essenti ,
orlt[hoQan%ﬁSQ%?t%@x?Gr@ﬂfﬂet%ﬂfraﬂgﬁgdf’itgﬁ %?t??wgofa tne’housing
-secondy; Tl i | i i

o oot | 2 Ry it RSty ek RaRT i R U8R 12 dhe free end
posi t i@ntheoasgaidated bvgged brarialy position, so as to

establish an ,electrical onnect | t . .
ot oo U By SOPERLLP BaRE Rk bifBpsice axal end
ar r angRsttighs betHeotrem edsisheeriicay i tenaipplerviaiceof the free
is situated substanti al I%qverti caII[vg in regard to the

fAGe <l 8f opRicf thgpseGond angd; third trlgagfdyanchege saj d

first trigger fenaisiigidnmfdséyOgdideStmeans for guiding the
di anetri cal | yTt opposeséf Pri ggelf?ﬁ%r%_\ﬁ%hes, _made of 9 g
conduaippasitenaxial iealds afiitbe shaféria a agiricalyptansmperrendicular

rer engobs elghedhelibuiiigr s Sl i t aneousi y |
el astical | y dfeordrabt eis fretunnadstedbtiically towards a high rest
20 position by the second and third trigger branches;

- the said first trigger member is a first trigger branch,
made of conductive material, which extends radially from the said
central portion in a transverse direction e¢ssentially orthogonal to
the longitudinal direction of the second and third trigger branches

25 and which is elastically deformable, from a stable and high rest
position towards a low swifching position, so as to establish an
electrical connection between two contacts of a pair of associated
fixed contacts arranged in the bottom of the housing, one of which
is situated substantially vertically in regard to the free end of this

30 first trigger branch; '

- the said first trigger member comprises two first,
diametrically opposed ftrigger branches, made of conductive
material, which extend radially from the said central portion and



and high rest position towards a | ow swi tching
position, so as each to establish an electrical
connecti on between at |least two fixed contacts of a
WA HR0%ssoci at ed fixed contacts arranged i rPG/EP2004/051095
t he. bottom of the housing, one of which is situated
substantially vertically in regard to the free end of
the associated first trigger branch; - the said first
trigger nenber is conprised of the association said
second and third trigger menbersg their switching 10
bei ng provoked simultaneously or substantially
- si nul wgiebustey siieitaneousty obiéeticsnyla&aemmw@,r tfiaml a stable
orlentatlon is applied substantial to, the center of
the dAid highdes tnqsgtjen Ve Haénwlte g @osyfon, so as

st at eeal%ﬁy{m%s@abﬁﬁf a4 1868ridal ﬂ:‘bﬂnedﬂbrﬁ%‘é‘?wéeﬁ’a& d€ast two

to transmt a tact e sensati on |tstr|gger|ng
t o t héixedecontacthofde\paie oftassnﬂgatetdwéxeduomnualc& suranged in

_ce trgj?% |on d{rlﬁ)PP'ﬂ?H’g't ﬂges%lnd tr'{ 3&1 *Hﬂ??@ i];g’:an’ually

orl entramehlquarrdgammb theafrebhend 3Tt thal a2eB6iadéd ifirst trigger
convex | ower face bears vertically upon the bottomof

the hBI@MHY; 20 - each trigger branch extends radially

outverds andypvesds G OThierSBhoaFeds CeBiihsed of the

porti on; zone onmed centr
c onpr essaciatiopsdid @edomd aedftbirdh toifggaz rapambiers) thmr switching
ncave,,  cap,

VW7 BeY, RipSAked o oltpABASRREsY SE7enbRMlIRE Sputtancousiy

- bottowheh the Baibi f@ceUBAvRfg t® ¢eRRddIl Wrikndation is applied
centering and/or articulation neans for the said

cent r 8¥bpigntinby; to-thereenigr ®fdbatdrM-portion is nmade of
conductive Q@éfrt gl&gfl Capbglo@l.tlcg&c%ﬁlycé’ijlé &Q@?eﬁhféj %Qyond a

a comon fiXxe bel |ng to
pai r aé¢t triggsri xaeel, fmmet:?canwaytas t@@ransgrhig &Maztile sensation

L, t,oot hed d h
5 PR Gbetifeda B8 ¢rer Shind O8xRe sREyalhbE offm:
the vici ni-t Yn@f safhecohtrhhepsetion feoms whichhanhehalflid trlgger
and between two copnsecutive teeth of the drumis

r ecei Mi@NchasupRiends 4213 glpmpedapagian| the agpcavity of which is
2004/ M@&E@eﬁ vﬁﬁ%@oéﬁgfmﬁlgtﬂe c%ﬂﬂra"f‘ é{e"gf fdCtbfex lower

to provoke t ting cont act i n one
face bears vertically upon the bottom of the housing;

20 - each trigger branch extends radially cutwards and upwards
from the said domed central poriion; |

- the ceniral zone of the domed central part comprises a
portion in the form of a spherical or truncated, especially concave,
cap, which bears vertically upon a complementary portion in the

25. bottom of the housing such as to constitute a centering and/or
articulation means for the said central portion;

- the said central portion is made of conductive material and
is electrically connected to a common fixed electrical contact
belonging to each pair of associated fixed contacts; '

30 - the said rotary member is a toothed driving pinion, which is
rotationally linked to the shaft and is arranged in the vicinity of
one of the axial ends of the shaft, and between two consecutive

‘teeth of the drum is received an upper seciion of. a movable



or the other direction, when the shaft is rotated by

the drum in order to establish a fourth and/or a

fifth switching way between the contact rod and a
WO/ Wi th or fifth contact, and such as 5 PREEP2GH51095
provoke the automatic escape of t he upper section from
the space delimted -by the two consecutive teeth

. beyond a set angle of rotation of the drive shaft; -
each | ongi tudi nal end section of the drive shaft bears

a ‘toothed driving pinion, which s rotationally

linked to the shaft and 10 between two consecutive

teeth ehnie QBdIs%drﬁégltuqﬂoaak@nnértnﬁﬁgtamleoéomct rod in one
associ at ed novabl e contact rod such as to provoke

the .
tiltingr émetqiéec@f%@torr,owhen e sbafl iserofieried by the dram, in

O LoC bl Y iabich B\ Minth Sad RIS By Wiferflhlay etween

way begheeeontdet rouhtemd ar fided niduatif ioreﬂfthSccﬁmﬁarct hand such as

fifth t act th t .
o B g Hl TR0 057 B s aggon fom

del i mfedg ¥céhSeIthPﬁ’tedCB?S%UEWM%&S%&’:WQ@Q’:Wb%?bnd a set
angle o tation of the drive shaf - the novab :

cont acangiedofem'tahda ofdberdiineg Bhafth an axial 20

cont et r oo SavEERUUGLE, dhd Heuhid R, Wil RHAR' foars o

i ncl i ne@tihyd avbiitig llzﬁmolhelvﬂ‘hchdstrctaﬂhmadw hnked to thehfhaft and
novabl e. cont act rod co i se ¥ve rt,l cal contact
sddt | APINRRILTWO; GORSEEUHYG e h i% oJfReeived an upper

ext ended o of %Wh%é‘é’élﬁ?é(ﬁ h@aﬁe@éhtﬁ@ﬂﬁéb éiﬁﬂ'l h@rto provoke

formngareturn spring, free end
i mmb.thezhu:rzmof.tbe. ﬂOI@ﬂ‘d@étTDﬂcm oo@nﬂadhev@mradtrwti@u when

T umihal Pt AR oY dng, ghitR. JF) ShfrCRTERgRsn a fourtn

il lum arranged in

bot t oraraf/ot faeflﬂ@uswl!‘t@htr@m\!ayhbetiwammetom:addci rod asd a fixed
partially tran

cid or tr rent rder t
- c3/dudPutifeoy iﬁg‘ﬁ‘?c‘lﬂf‘%sﬁp t%&%?sttﬁ‘@" Bﬁ?Yf%f?q fp automatic .
Means.qse ﬁ)@eofjﬂ’{é% r@éét&ﬁ? fﬂnﬁ%@@ﬁa&@fﬁéhrﬁ@é@)by the two

rotationa |nke to one lateral end of said
- dri vmgsecuhvanteeihf beyangaal seb au@s/ of xpiation of the drive
PCT/ EPé%g /051095 s supported by the plastics housing
to geﬁ ‘e audi o and/or tactile
~ - the movable contact rod extends essentially in an axial

20 vertical plane beneath the driving pinion;
| - the movable contact rod extends essentially in an axial
plane inclined by about 45° relative 1o the vertical;
- the movabie contact rod comprises a lower vertical contact
section movable in a transverse vertical plane exiended
25 longitudinally by a horizontal section forming a return spring,_the
free end of which is immobilized and is in electrical contact with a
fixed contact pad of the housing;
- the device comprises illuminating means for the drum,
arranged in the bottom of the housing, and the drum is totally or
30 partially translucid or transparent in order to conduct the light
transmitted by the illuminating means;
- the device comprises a ratchet wheel (236) rotationally
linked io one lateral end of said driving drum and a fixed pawl



sensitive pul ses when the drumis rotated; the paw is
el astic and, in cooperation with the indentations of

the ratchet wheel, it provides the drumwith an 5

WE 2484112070pwar ds return effect after that the PCT/EP2004/051095
corresponding lateral -end of the drum has been .
vertically displaced downwardly. The invention al so
proposes an el ectronic appliance characterized in

-that it conprises a display screen and two devices. in
accordance with the teachings of gthe invention for 10
controlling the displacenents of a cur.sor on the

screeguappfadt ¥p. th@%lﬁ@ﬂds tiduing t6 RjerrpaRNhudkeandior tactlle
Y), and I n that two devices are disposed such

t hat ﬁﬁéSﬁUBaPUlﬁr%‘:l waﬁesthefdrumewcmieﬁ%qi; menbers of |
the two devi ges Bl 110G 3aPalf! gbpbfaddi with the

sai d di spl acenent” axes, reésp ectlv y 5 Ing t
ot her irdentatibasi. ef ithe ndtchta’e vdpepebl; dhqepvidesh ¢hes edroma, wuth an

are ablai BN AT e atHEn it crfiey (oo i S ranA e Tatoral

of t h@ndfdﬂfrt%@rdﬁ]rﬁ%sﬂbééﬁﬁle@ﬁbéllﬁ E;é}ila?féd do\nhh@ardly
second and t d switching ways of a first of the two

30 devi codThe ¢ inventoat Gl 1ropRSeB0AN olelopoRke. appliance
di spl h ur, ope (

the. t BORCEETaaSH; 1% nfl i RonfP il oAC ARy | FYrgdi “and two
devi cdegicesahs ot b @ik nwet h:ltmeheoteacﬁhngé ohdhe invention for
di spl acenments of the cursor alqng the other. axis (Y), .
okt Rantre lingnthe, disp igoraaniS iy ﬁgrwyens‘fﬁeﬁge%c%@?alg two
of thsefjpmuﬂsma@e%.é’pﬁa%ﬁmﬁsaﬁe@t9@ V\f)thahﬁeu?omaﬂokhe two
of the displacements of the cursor along the said

ot herdewpeS(an)e disppagd: suehribat 4he fatatianalpxesiaigthe control

\é\gxtsr%{e"]é)&%tshgfqg’i S élcégr‘é'% %‘%S%%{r%c{ﬁmsor Qﬁ’t ngat”el to the

sai d said dispadethenfakes, pdspeatively.stics and
advant ages, of the |€\éegt| 0 par ent

f¥om a r e AHGHAHII of P@%%le'aﬁf.% I%gggge@é’ﬁ IAGE7 on,

an under stapdi 8dc8hdMrhitd, $@Jr\'tﬁ9arﬁbtfﬁtm%@nfdhmways of each
reference to the appended drawi ngs, in which

2004/@.&\2@6!@@@@@@@&@ @BHIDQE copfrguicd thejdisplacements of the

o o AP IO G perbfiocoy [ om above  and

ermbodi ment thie secondtand tHidi switchirgcs@ysaote firsthof ﬂbe two

f?i)? ;h e\ga%eo ]értﬁgsglggﬁz{}tgh\?\pga, Heon rolsofa the )&Osf))l %ments of
the cursor along one axis (X), and the fourth and fifth switching
ways of the first device are associated with the control of the
displacemenis of the cursor along the other axis (Y), and the
second and third swiiching ways of the second of the iwo devices

25 are associated with the control of the displacements of the cursor
along the said other axis (Y), and the fourth and fifth switching
ways of the second device are associated with the control of the
displacements of the cursor along the said one axis (X).

Other characteristics and advantages of the invention will

30 become apparent from a reading of the following detailed

description, an understanding of which can be obtained by

reference to the appended drawings, in which:



s different conponents of the device of figure 1; -
figure 3 is an external perspective view, shown from

. above and fromthree-quarters front left, '

- WeR0eEERng only the | ower housing of the dRGIFR2HH/051095
figure 1; figures 4 to 7 are views simlar to that of
figure 3, ioillustrating different steps of
installation of the conponents in the |ower part of

the housing; - figure 8 is an underneath perspective
view of the upper closing lid of 4he device; - figure

9 is alarge-scale top view of only the | ower housing

15 of .the devigigeof id hauéﬁ%rﬂa]%s%ecﬁlwﬁlvléwl%ﬁofﬁvrﬁfrom above
| ar ge-scal e top view of the conmon trigger -

nenbe
accor diangl threehguareestirom; right, i igpresenting ﬂaflgﬁ;ﬁ@m‘hoéi‘”nent of
of the ¢ &
secti or?a? gbvaéjl%%g ﬁg Qrd: Plcga$'itHQQ8 tégchﬁ‘lg% %f the invention;

| ongi t udi na.L fidweree 21 kh afxplodpd.eldi§er-schlgypeaseplveoview of

15 are sectiaonal views al the, veriical and
trafsvél %’% mpgﬂeﬂt%e?&g%@ewcef?{;h%ée & to 18 are

views sim '-aﬁghﬁi/téq%sﬁncéxtéfr% Jgélrsibgctﬂfé v:éﬂd shewn from above

representing I ower tg ures 19
to 21 and Worasttanet@gaders dramiode tofrepr@s,ﬂrdmgzonlﬁn&e lower

' illLustrati a force F2 or F3 is

appl [ egopgmaq HE%H% E%Vg‘?é[f’?gj&mngz and 23 are views
anal ogous to fijlnee of o Jur&e viéwandiriar idd lihtat atﬁ Iﬂ:gure 3,
t he device when a central force F1 .i§

3
t h&Odr. dlﬁsfratmg;@.!féelﬁm %t%swfewsaﬁﬁafé@'élfg t?l@ ?woaﬁnfs in the
figureg er ﬁ]é Weaﬁbm, enbodi ment having a | ower

seal i ng ure is a larger-scale view of
the det ai | -Dﬁgurm zeoanmm@mawr/ EREpeStigs10iew o the upper

R e e e AL G T
| ar ger - scal efigiuea0k atibmeaietaid td@ view ofiqgly eh@fower dousing
PeL SPeCt ine dovice of figules T ang 210 | Oure 2913 |
- figure 10 is a large-scale top view of the common trigger
member according to the invention; '
- figure 11 is a side view of the common trigger member;
- figure 12 is a sectional view along the vertical and median
20 - longitudinal plane 12-12 of figure 13;
- figures 13 to 15 are sectional views along the vertical and
transverse planes of figure 12;
- figures 16 to 18 are views similar o those of figures 12, 14
and 15, representing only the lower housing;.
25 - figures 19 to 21 are views analogous to those of figures 12
and 14, illustrating the device when a force F2 or F3 is applied 1o
the drum;
- figures 22 and 23 are views analogous to those of figures
12 and 14, illustrating the device when a ceniral force F1 is
30 applied to the drum; )
- figure 24 is a view analogous io that of figure 12,
illustrating an embodiment having a lower sealing film and figure

25 is a larger-scale view of the detail D25;




5 a larger-scale view of the detail D29; - figure 30

is a view anal ogous to those of figures 12 and 24,

il ustratl ng an enbodi ment of the rotary signals
WRHYEZE - and especially of its novable: con’[’%@l’ﬁowﬂ‘)%

- figure 31 is a large-scal e perspective view of the-

movabl e 10 contact rod of figure 30; - figures 32 and
33 are views anal ogous to those of- figures 5 and 12
or-24, illustrating another enbodi nent conpri sing

illum nating means for a translugid drum - figure 34
is asinplified diagrammatic perspective view, on 15

a very |argdfigoal 26 ¥ an explodedepbrsligtine view of the seahng

illustratin thelovver housi ng_and the. common tri
renberilihapfdte ARG rameand figiref is @hl@raewpgge view of

- figy allper7top view of the conponents of figure
f‘Fodv%ng t%?e installation of the conmon trigger

m'enber 20- figlirg Meis 3ESTPantivEsIS afrfigyai 24 asi figure 29 is
ures s to e of..figures 34 and 35,
ustr @?&%’L %?,ﬁ gltfqgé ddag 615 novabl e cont act
rods t hen tﬁi‘gdrbeS@qué ara@wnaﬁa%o@@um thodé B Bgdfed 92 and
aV|eWS|mIartothat of figure 38, illustrating the

dr um 24 astraling arsembadimeat #f the ratase sionals generator, and
Sec“ %g%cfﬂ! itQWﬂoH‘ﬁie'éJ}ﬂaéilr? thOf figure 37

gure e-scale view o e detail D42 of
f| gur e 37;- flgufe @jr & 43lairge sscade ipevapeciivewial aigthenenovable

e 43-43 of f re 3 30 - figure 44 is a
pi&spgepfl% r\g "gHre ﬁg scale 2.5, of the conplete

~-device accoﬂgur& B2 hhe 3P epsdiewhoshamBabus\e those of figures
2004/112070 PCT/ EP2004/ 051095 11 - figure 45 is a

di agr am@8gi c1%i ey 244 Ubupliaiing ancdbette@hogdiment comprising
?gpl itﬁfgﬁﬁin%‘ﬂi‘r'l' pﬁ%@n‘@'i‘o’? J%R%ﬂf&ﬂ ArufffVvi ces. according

I nvert i on; gur e a pérspective view
of the t r a'rﬁ'wum 64c:sna rsahpllﬁeda)‘lagteimmairmperspectlve view, on

14,058 ot §5dn R B GH re rower
deVl Cl@o@é.m@l @®He the common trl:gger member in the course of
installation in the housing;
- figure 35 is a top view of the componenis of figure 1,
following the installation of the common trigger member;

20 - figures 36-37 and 38-39 are pairs of figures analogous o
those of figures 34 and 35, illustraling the installation of the
movable contact rods, then of the double-pinioned drum;

- figure 40 is a view similar to that of figure 38, iliustrating
the drum in position;

25 - figure 41 is a detailed sectional view along the line 41-41
of figure 37;

figure 42 is a large-scale view of the detail D42 of figure 37;
- figure 43 is a sectional view along the line 43-43 of figure
39; '

30, - figure 44 is a perspective view, on the scale 2.5, of the

complete device according to the second embodiment; |



33; - figure 48 is a viewsimlar to the view of,

figure 1 showing 10 another enbodi nent of a device
-according to the teachings of the invention; - figure :
WO 208/132000 ew of t he device of figure 48 al ongPEREPHEH#/051095
angle of view, - figure 50 is an expl oded view of the
device of figure 48 15:sim/lar to the view of figure

2, - figures 51 to 55 are views sinilar to the view

of figures 5, 8, 9, 12 and 13; - figure 56 is an

enl arged view of the detail D56 of,figure 55; -

figure 57 is a perspective view of one of the two

hori zontal , ,?Qg%r@@qgeé adranfflagieniiaat |HL@’Jﬁatmg an electronic

figures 58 an are views simlar to those of

f i gur eapplianaad egaipparhgvidhowercanizak iaviees aerding fo. the
sect.i onal lane - figures 60 and 61 are two views

show nﬂ“f 'Yhtails of the desi gn of the novabl e

contact rod; fidfure A60i¢r aspbdpeetivé wiew tofr thee drareslneid central

views showing the details of the

- fﬁguﬁ@l’%ﬂél% Cﬁ'uﬂbtﬂélﬂmé't?tﬁgr%é'é?g 8?9‘&)-'3 fa%ddé'i' :ngres 52
F64 of E re 62; - figures 65 and 66 are detail ed '
Vi ews o? son’e of the 30 components of the drum -

figures 67 4 figage aArTél&laemmaﬁhmhh@nalhélammdhatd@\ﬁlcefOf figure
t he 2§#|ce of figures 48 to 54 in the housing of '
equi p WD 2004/ 112070 PCT/ EP2004/ 01095 12 -

figures 73 angufd 48 & tawwiewwmmmet@qnepaaw ut'efwguem showing
show ng the integration of the Iid ofdg&g B
t h&0 hoarpHeropmbodmentioh ReAevicsr agFRr éP.B t&ﬁc fngs of the
-theln(:yré . the orientations vertical, 5.

Iongttu nal” and transverse, according to the
r ef erence rpai1gureg49tzs| & atwof \theldevice mfi figursdd 8 ralong another
Figure 1 |] be adopted on a non- limting basis.
By condafie Bﬁ VieWse terms | ower, upper, front, rear,
and left, . figure 50 is an exploded view of the device of figure 48

15 similar to the view of figure 2;
- figures 51 to 55 are views similar to the views of figures 5,
8,9, 12 and 13; '
- figure 56 is an enlarged view of the detail D56 of figure 53;
- figure 57 is a perspective view of one of the two horizontal,
20 ftransverse fixed contact rods;
- figures 58 and 59 are views similar to those of figures 55
and 56 along anothe_rtransversal cross sectional piane;
- figures 60 and 61 are two views showing the details of the .
design of the movable contact rod; |
25 - figures 62 to 64 are three external views showmg the
' detalls of the design of the drum;
- figure 64bis a detailed perspective view along arrow F64 of
figure 62; |
- figures 65 and 66 are detalled views of some of the
30 components of the drum;
- figures 67 to 72 are views showing the integration of the
device of figures 48 to 54 in the housing of equipment;



right with reference to Figure 1 shall also be

.adopted. 10 In the follow ng description, identical,
simlar or anal ogous elenents belonging to the
WOHBHIIA¥ ™t s according to the invention 'sthPQ§$Fm&mb“”3
- desi gnated by the sanme nunerical or al phanuneric
references. The device 20 conprises a |ower housing 22
in the general 15 shape of a substantially

par al | el epi pedal rectangle, the upper face 24 of

which is upwardly open, and an upger closing lid 26

for the |ower housing, which |atter houses the

princi pal congerantz and thE glevitwe 219po§h§899rspectwe views
conponents conprise, in the first enbodi ment both 20

from ﬁh@%agttam iniearatiom of Hbepi¢ tafnther dewicenBuiigfousing of
22, t\0n I %éﬁ and right T3 horizontal, transverse :
fixed cont s two rear T4. and front T5

hori zont al Fot ﬂlrgldamth'npaﬂonf'dﬂxﬁte trovetndion, tbd wrietdations vertieal,

e AL B o2 e BBedy 15Tl BRENSe manang
gener glipéd dysVCilat Ehavcbied e Figlrd @nghaudwaaobwb%ﬁﬂa non- -

and T5. Then, fromthe bottom up, a central trigger
rrenbehann!er&tSh% general shape of a star having four

trigger | | o
menber %fcﬁrbong&ltloé'anfgllg Fer é)@lbglg l?pj@‘“f?é 1?%%& *15"_15 feft,
axi s EigEit anth aeﬁdrehced:alﬁlggrg di sﬂalBéIscBBe'E’tm;ﬂeﬁe

manual co s, her.e

trgl : li.zed
o ded g Bies TollRging slastaivifa, Huerkical. Sl pr anatogous
by a él@n@éuts @@ r%igg@o%é@rﬁﬁodtrﬁ@n@%ddﬂlﬁgf%*tﬁ’é‘ id¥ention

of whi I s of di anet er i nwar d

curve%h@lﬂ B@n@’@ﬁégfﬂﬁli?ﬂl by thel siame Remiericahoor aiphanumenc
2004/133]% E!DCT/ EP2004/ 051095 13 two knurl ed

| ongi tu [ hal-end sect i ons, left 40 and right 42 (not

repr esent &g dewvice 20 nem;mstels a !bmi‘thod&iaglﬂgm the generail
el ast gmer outer sk resent.e The  dr

it de¥iYHed %SHESW@ dP%S? %’%P'aeé’ﬁg@?"‘@é'ﬁﬂ‘?’a e gppef face
part 28 ofWahieh, i Qpwahliy OPER0Ad SRMpPRITEIbSEg lid 26 for the
| ongi tudi nal ribs %not represented in this

enbodpwt housging,cwhidhblatierdwuses the Prénsipai semppnenis of
centr F oWhich is extended., beyond the
Iongl ud| na end' side left and ri ght

. These componenis comprise, in the first embodimeni both

20 from the bottom up and in the botiom of the housing 22, two left
T2 and right T3 horizontal, transverse fixed contact rods, two rear
T4 and front TS horizontal, longitudinal fixed contact rods and a
fixed central contact bali 2'8, as well as a movable contact rod T6
beionging to a rotary signals generator associated with the
25 longitudinal rods T4 and T5.

Then, from the bottom up, a central trigger member 30 in the
general shape of a star having four trigger branches Bi, a sole or
single manual conirol member 32 of longitudinal and horizontal
rotation axis Z-Z and a flat sealing joint 34.

30 The sole manual control. member 32, which is here realized
molded in a one single piece, is basically constituted by a rotary
operating drum 36, the central section 38 of which is of reduced

diameter, and of inwardly curved or concave profile, relative 1o its




~faces 35, 37 of the drum 36, by two |ongitudinal end
" sections, left o 44 and right 46, for the

~rotation-nmounting and guidi ng-nmounting of the nenber

WO 2041430 | ower housing 22, which, for this pBEPEE04/051095
conprises. two nedi an vertical and | ongi t udi nal sl ots,
left 48 and right 50, which energe vertically in the
upper face 24 and each of which receives, in

rotational and vertically sliding arrangenent, 1is

the. corresponding section 44, 46,fespectively. The

slots 48 and 50 al so provide for the | ongitudinal,

pl ay- {W@mrnnwau@ﬁgngdmaltém GEHHiticdls, NRADAD §ad nght 42 (not
relative to the housing The control devic

navi garte@nre%nt%d)hévéSAIMﬂﬂeﬂt Ba \ﬁOﬁb-fe,@djnﬁ.eAastomer outer skin

switc of which can be used
[ ndep& entw?y o?ﬁ{%hg others through the application of :
a corr espoﬁ'mmgrtﬂmraﬁe igidetsignad éo cb@nmtattedrbgrhw sBender central

The f " SELECT |
whitch PAE e Ghasirihis e Gofiel: sompEsg logsHudinal ribs

force(ﬁbttr@pté@erﬁeat:hathus b RfnicR).38 of the drum 36,
by which, for exanple, a set position reached by a

cursor on d hre aﬁorﬁmlemerabea 2| algor sirepHees i aneentral shaft,

(see, géagme% focrfg‘s etﬂﬂgcﬂngl [al:ldtﬂﬁe left and right

navi ga can e eac
appl i dacesmﬁqﬂm O\fehelch'alm 36, dagr frlo Iehgitwding! @nd sections, left

"S55 EBad BB SR BTGB g

+ SO- Cakﬁ@%erﬂﬁﬁéﬂfhsﬂieﬂmﬂho‘ﬁ%}’né @2 %ﬁl@ha%mﬁts purpose,
towards the left of the screen, which is used

by
appl yicogRiises itWeametbat varticeb anHelangiitudinalcsiogn, et 48 and

P2 o S e I Eer BT Rl §8nd, WFids e, 4 cach of

" LEFTWhicls ptexedvest irsirgbadioma| andﬁeetttcdwlq pﬁﬂrﬂ%eairangement,
F re 19 n shi on e thir
CoF e sotiarrnding Boctlon ot 46 2058061 Eq "R GHT"

di spl acemepheV@ipid 98 Hhé%@%ﬂé@rﬁmwcﬁe T&V\@Héj%ﬁ@ﬁudma! piay-
right of the screen, which is use

verti Fge pesiiomagtad thee conyel r@emhe@rﬂ??tzeémwehto dhefousing
36, eaggh application of a vertical force F3 allow ng

a "Rl " di splacenent signal or pulse to be . produced

(Fi gure 200he control device or navigator 20 is here a device having

20 five switching ways, each of which can be used independently of
the others through the application of a corresponding force Fi to

the control member 32.
The first switching way is a so-called “SELECT" way, which
is used by applying of a ceniered vertical force F1 to the central
25 section 38 of the drum 36, by which, for example, a set position
reached by a cursor on a flat screen of an electronic appliance
(see, for example, Figure 45) equipped with the navigator 32 can
be selected or enabled, each application of a vertical force F1
allowing a selection signai or pulse to be produced or generated.
30 The second swiiching way is, for example, a so-called
“LEFT” displacement way for displacement towards the left of the
 screen, which is used by applying a vertical force F2 to the left
section 40 of the drum 386, each application of a vertical force F2




The circuits of the operated el ectronic appliance can
provide 10 that, if the user keeps the drum "pressed"
down accordi ng to F2 or F3, the pul.ses are repeated in
W HEYYs trains of identical pul ses ("Scr AOTERP)4/051095
in the same way as for a conputer keyboard on which .
the key or button is kept pressed. The fourth
switching way is, for exanple, a so-called 3.5 "DOMW'

di spl acenent’ way for di.splacenent towards the bottom

- of the screen, which is used by4gapplying to the

central part 38 of the drum 36 a circular force F4

t endi aflodngohatleEFT” disHatémeintdsigaal io?Npulke $¢M5¢ Hoduced:
as to enerate a series of control signals or pul ses

by m§ {94ir81 1Q)-si gnal s generator 52 which will be
descri bed ﬁﬁ'&"%yr@ﬂe‘tﬁcﬂ fé(émﬁh“ﬁf'é' tﬁi?&hé\ﬁﬂchfﬁdmay is, for

.flfthsvmt ing a So-ca
UP aékapiplee@es0- om&df‘tR[Gjﬂ'ﬁ’bldmdaeamentmmy dier ﬂi@lacement

o b VAR R HontcpEdns st RRn el b1 Uie by Apaiying a

SeCOﬂderthdleﬁdﬂc@n Far t® Qﬁéerigﬁt agedtibroereioft fhea d¥8hl &6, each
of control signals or pul ses by means of the
S| gnaﬂ@pb@%patqfra wﬁecaiﬁgme;éia ahowing Ae Rl&% drs:plaeement

F3 tog by the

presenyﬁ%l?{?@éggnur%bﬁa&é&&@ tréllg%gndyﬂ, whi ch

I ndi cate tThe iwcusteroftﬂhatombmjedrsﬂeztma&_ ia?plgmw cah provide
ngcessakty to press er ” e seen

158 or TR I WBotseet k8P% 116 A TrinrSsneduiibem 2ceaiaits to F2 or

~zonesFg] ght Pisedeald Ltébeﬁ&éd‘om conlf'fr\la'i)'u% tidifis ka”i'd%ntical

bei ng preferably arranged in the central potion

r ot atPHREF Gﬁmlﬂﬂgg"wz@@@m@omymgowmpy@% kgsboard
The %PWIﬂEhQﬂB@ oPBuftBﬁ [gﬁé’éafftj%r%%%d' ng to the

i nvention actu SF°control menber
32 does pdihs tfdm‘trhasrmtckﬂnnfgf awayt isalfoesekampide a so-called

SB QP e p18hSRght Wl o dige sttt tpveards the bottom of

Thl S thei scréeq, hithas RS byla;imy!n@ & fRNELATal PRreBEIef the
and its various central and | ateral 40, 42 actuatin

zonedTHMHAG arrérmdﬁgf@m héitengling togetalsl it iasairst direction
f"r {“Séb;'réﬁifs t%t&ﬁ}ehém gae%gz{éé“ F&ﬁtﬁgf‘guggxralg%rﬁtdlﬂkes by
of 't m@eaimslmf d nigneads genbramlﬂ]wmmlhut:lhé)eadeamgba@rhtelow
%d di rrenm ogigﬂn%ettnlagl tf.[;l's Phr, the fifth switching way is, for
example, a so-called “UP” displacement way for displacement
towards the top of the screen, which is used by applying to the
~drum 36 a circular force F5 tending to rotate it in a second
direction or sense so as to generate a series of control signals or
25 pulses by means of the signals generator.
The application of the forces F2 or F3 to the drum 36 might
be facilitated by the presence of the knurls at its ends 40 and 42,
which indicate to the user that they are zones on which it is

necessary to press. However, as it will be seen later with respect

| . 30 to the last embodiment, these zones might also be flush without

 knurls, the knurls being preferably arranged in the central potion

for rotational driving.




nmenber under the drumis thus that any vertical or
substantially vertical effort applied to the central
concave section or portion 38 of the drum nenber is
WARMHEAAZIT) an effort of the FI type which - do&ET/EP2004/051095

~ provoke a switching of the first way. On the contrary,

any 15 effort applied on the lateral left or right
section (40 or 42) is inherently an effort of the F2
or F3 type which does provoke a correspondi ng

swi tching of the second or third yay. The nhavigator 20
has -a general design symmetry relative to the nedi an

vertical anghéopgidradbsatept enhcPEdice abéerding to il@e invention
situated the rotational axis X-X of the drum menbe

32, anwith geraingle ggiualer prconitletbpamd? MSanermlt to have
vertic t P&

O oA AR ol e bR B S gt e SHRLIRS atora
whi ch bEEThene%GHTefmdet E)f@,ebh% lm at radio beg\hieehama to 2. This

t of the h h h
25 %oulh Bgals 19 PRESIANY. Insimeaeion fhen BP B anfigts various

In 'tScér‘?ﬁ‘éﬁ"and:Peité?ﬁpﬂodmgaéﬁa‘m@ kﬁh%sﬂéhgofheoﬁon itudinal
the planes PLM and PTM 'at horizontal Dbottom

of theaxisusisnyelizas tﬁmﬁaﬂagswnﬁe@%ﬁl%§mf®mg maaehes of the a

recei Vﬁg%ﬁgﬁﬂ?ﬁéml ﬁéraé¢' c ball 28, the upper

sectio orm of a convex spheri cal
30 cap, prdileet s tiver eixtainay ahape tdwe plafile Ecﬁ’ fﬁlee drum, in

bal | 28 coppperates, with a comon, e centr
co aceorphinaen Wik §r£%m¢é%%fdan§ﬂ a*egwwng of the trigger

- conduGhamHer uneePdHétdm% f?é thi mt(as%vﬁrwéﬁieo%ubbfannauy

a connecting termnal In e WO 2004/ 1
PCT/ Eraoticad sifigs ap@lleﬂdmr@f canishh concavg seotiophpe portion 38

t i |
Phe Tatioptd HENEeinket I IRRErarlnf anl BRBPL BF 1fig 51 tpe which
tge haiﬁém%)ra?ok&@fsw:tomdgtwfaﬂwﬂrse veant &mt thl@d:ofﬂrary, any
T is in the ormao S nount e :
béét orfif @”tﬂ@%@ﬂs‘?%gt%eozgg’rﬁ'g%fgoﬂr rght ﬁ@FFOPr Zﬁf ¢p42) is
and r §anefehtinthr ie9fdrt 'dfOIHe £ 8RG-3 Q9be6€mm\sldfde@.npftgroke a

and fixing si'de feet, containing vertical slots and
rai sedarrespendipgtawitelieg ofribersernnd eedhisd waw 66,

¥F§2§C§;L\é§ﬁ¥‘t or%{g&?&r QOSI’?é:s‘fﬁmﬂggﬁréllOd%]gg?sjn%{e‘?f%latwe io
connecdhed nteditme \fertqedl camd alongitodifdl flane PLM in which is
20 situated the rotational axis X-X of the drum member 32, and a
general symmetry relative to the median vertical and transverse
plane PTM, with the exception of the means, constituting the
signals generator 52, which are here gathered together in the
right-hand part of the housing 22 and which have no_symmetricai
25 counterpart in the lefi-hand part of the housing.

In its center, corresponding to the intersection of the planes

PLM and PTM, the flat horizontal bottom 56 of the housing 22
contains a receptacie 58, which receives the central metailic bal[

* 28, the upper section of which, in the form of a convex spherical

30  cap, projects vertically above the plane 56.

The ball 28 cooperates with a common, fixed, central

contact pad PO, which is connected, by a strip conductor {or
‘conducting strip) 60 (see Figure 8), fo a conneciing terminal in the



Each pad P2, P3 is connected, by a strip conductor 70;

72, to a connecting pin or lug C2, C3. The bottom 56

al so conprises two front 74 and rear 76 15 central
WOMOVIRATCh, in the plane PTM are aligned wiRGI/ERS04/051095
ball 28. Each central foot constitutes-a part of a

first fixed conductor .pad P1 and these parts are

connected, here by a common strip conductor 78, to a
comon connecting pin or lug Cl. The common trlgger

menber 30, which will now be 20 idescribed in details,
allows the first switching way between the pads PO '
and PXortrhef saeprmdrsmgtcbi nchivkprofote enath $ecady fBard in a

and P2 he fi xed cont od T2 or, the . -
ot TekePtatiR et UEhe JoHeE PARET A8 drad lonwiiinal face 23 of
- (throygh ﬁ(ma‘;,ﬁg)ggd contact rod T3), to be selectively -
established, and this as a.function of the 25 vertical

for ce F1. ElazhofﬂxeFdB tegnaviesse taontaet trdim2 6l Byis tindhe form of a

ap I i gan a‘nd %‘g’?‘g’iﬁ‘géﬁaj‘% é'ntoé}gﬁc'ﬁ% | Chlbﬁ%”"g upon two

I nventéfrfroth62 aeehranr Sﬁleg‘gfﬁfgﬁemm?ﬂ @anhﬁ@ﬂ%@o@fﬁomng
our tri

metal, in at th g
each andufpdng iside Jiest 4inig avesbca?sg alﬁ‘rdaﬁ%'ﬁed in the
oBogﬁ)?ﬁrgg ally radi aI orientation, which extends
_ out wards froma central portion 80 of essentially
domed shap@heémﬁﬂe@tﬁ&]aadlﬁm refspebtivaly sompiriset atsedond P2

VB  HPE ERPALAGP, FLE RAE N Bocticany

angU|abhnedtaitdméﬁdeﬂtccﬁﬂaapﬂid Teuqia.t hat the nenber:
metry about its vertical central

30 has a dg’;

axis Y-Y ¢ rPa R 2pd33? 1% GONNEsLRt. BY i St aeasiictry, 70, 72,
corre ryg&"{ jgeel of the planes PLM and

PTM he ot téc}:rﬁ@zpiodfqbt?hu?cgnml part 80 conprises a
recept acl eTh@2othomhet @isn oforapgpeerivaalfroap,74 fand rear 76

radl eslé{’) awin ch ECQ’EWSﬁ{%Wt ate%@q%\l\g{,%n? dmi:ﬂ%% Rg" 28.
bal | 28 SLE:a’mfaeehtJ'al éstt constiiitéiat part(ofes first Qibtéﬁ cl:&)ductor
vot al movenents of the nenber

and al | [
ShoutPaRP Ll ingse alts e opMnestorea e BYvarGoRmon sirip
- (not écﬂ‘ﬁ’d@@tﬁf‘t?%?)te £B8mfoR'cdRhekfing pin or lug C1.

The common trigger member 30, which will now be

20 described in details, allows the first switching way between the

pads PO and P1, the second switching way between the pads PO

and P2 (through the fixed contact rod T2}, or the third switching

way between the pads PO and P3 (through the fixed contact rod

| T3), to be selectively established, and this as a function of the

- 25 vertical force F1, F2 or F3 applied io the drum 36 by the user, i.e.
as depending upon the force which is applied.

In accordance with the teachings of the invention, the
common trigger member 30, here made of metal, integrates or
‘gathers four trigger members, each of which is constituted by a

30 . trigger branch Bi, of essentially radial orientation, which extends
outwards from a central portion 80 of essentially domed shape
and the concavity of which is orientated veriically upwards.




reduce.frictions, the receptacle 82 can be truncated

in such a way as to secure a circular contact with the

- ball 28. 35 The nmenber 30 conprises two dlanetrlcally :
VP RHW4REL07¢ ongi t udi nal branches, left B2 and rPGHEPH8H/031095
which will be referred to as the second trigger -
branch B2 and third trigger branch B3 and which

bel ong to the second and third sw tching ways
respectively. 20 The nenber 30 al so conprises two

first transverse trigger brancheg; Bl, which are

_dlanetrlcally opposed and belong to the first

swi tchi ng hesdaelrt biaghesbBinae 1 fdderiida¢ndsd are angularly
slightly upwards and their free enﬁg3 are

* subst amﬁtrawsedcam%aapaﬂssuﬁ othei e Feambee 3 hasa design
”e”begsﬁﬂgﬁ;@: u‘i%t@%r‘%al%ntpilmhgﬁeh?‘?n%@?\ |ﬁ3posmon

exten stance fro aésom af
fixed moank&@nsethmrimsﬁng,odomspmdsl to tthe sﬁme&dgﬂn of the

each free e branch 131 (front, rear)

ext5eno‘§I 388391'@ é\?tljﬁ'dl stance froma first fixed

contact. 3qHAaHolHém 88 dfttheddeBab pan 80 opasises aareceptacle
fromFigure 12, the drum 76 rests vertlcally on the

upper 8Adasthe farm fafea sphsriga! sap.sdhef congavity  of which is

| ongit B t
oo dRaked HaRRY RS TSNS e 2a i, 1w ' bEbstantially
el ast iexpldlytoprthatndfi thee dailin 28hsudbwaswatod restr eat tha lattdr (see
t hus ermanently,e re.an,el.astfic return,f i on of

ARG orBEPER 1 Honds aliow SRRy Pl ‘ppipmiegss BF e Metber 30
(i I ustgpdiRhienedii@r of 986 dall 28, whi ch position the

I'ongi tudinal end sections 44 and 46 bear upwards 5.

- agai nst t hBYl svast 9faée verianit (Ref feﬁﬁ%%%ﬂtﬁé)rp@rﬂq dRsorder o
92 an f vi)
ol of ngtrgﬂgéggc? Bﬁﬁéﬂﬂ%'ré‘@eoﬂ)t%ggg B% Cﬂ?un%féﬁem 5B6h a way -
di r ectaisoim smﬁem ahﬁraﬂnlamcomtaablmeh tﬂé bladl 28t at ed, each

upper face f a free 86, 88 s|ides ajl.
05 i ndricafl gmmpmbeﬁaffﬂfjopo{quﬁgsmgw Aéa@%tncally opposed

- respegdhgighdinal BraR6heEr sty anl riget BBUWhithashl be referred
being adjacent to the knurled |ateral end sections 40

and 410 alﬁwéhée%?@ﬁﬂfbft”gﬂéfrpé'ﬁbéh B8 and ®¥rd ¢ggger branch B3
branchay Binich S4Bng to the second and third switching ways

respectively.
20 The member 30 also comprises two first transverse trigger
branches B1, which are. diametrically opposed and bélong to the
~ first switching way.
Each trigger branch B1 extends slightly upwards and their
7 free ends are substantially coplanar. |
25 In mounted position of the member 30, each free end 86, 88
.of the branch B2, B3 extends above and at a distance from the
associated fixed transverse contact rod T2, T3.
In the same way, each free end 90 of the branch B1 {front,
rear) extends above and at a distance from a first fixed contact
30 . pad P1.
As it can be seen, in particular from Figure 12, the drum 76
rests vertically on the upper faces of the free ends 86 and 88 of
- the longitudinal trigger branches B2 and B3. The latter are slightly



~that, when the free end of a branch Bi is stressed by
applying to it, fromtop to bottom a substantially
vertical force, the branch is 25 elastically defornmed,
WO/ Hegfdenl y changes of position, angling d%ﬂﬁﬂﬁﬂb@“ﬂwb
t hi s sudden change ‘all owi ng the securenent of a:

trigger -function, for the purpose of establishing at

| east the -corresponding*Smﬁtching way, and suppl yi ng,
‘noreover, a-click of tactile and/or auditory

sensation indicating the sudden g¢gange of 20 :

posi tion. The use of the second, "LEFT" switching way,

from ghasticeflly preséhsiened! liHSthat dewriware dirGetiers.and thus
wi | l° now be described. Wen the user ﬁjpl ies the

‘ver t i BAIMAPRBEYFensuratan elastisajetufpeiination «fsthe &h’um 36
the 1 e 0 r

desceriiafls FE°hiH Fest padfid ARERA, 1 3o HELASH " which
whi chposition ab@ulnr@lmdmaslvendesbohousmthlarackuzhﬁ bear upwards

(% ousdalias 158 toiver; Aot atitaBy aphsifc poribad 5P 2 94 of

ri ghttf@'sbﬁﬁhggéhnteﬂﬂ 264h 081K "Ofhet B@téfaﬂed@p'tébte 48 and
that portion *m nt 34 which closes the sl ot

50. ietbe vpward direcliengi t udi nal branch B2 becones

suf fici ent f O t i
its free é}r\{gepgmcoprepﬁﬂncgror&mgrllécrgﬁﬁc?ghtéa%{&emféﬁr H}ce of a
rod Tizeecasnd BEUSY slidek altortg guedindricad rahrilflar YWath or track 41,

2004/ 2070 PCI/ EP20Q4/ Q51095 .1 Th f ti f .
A TeSPEgNE oy AR cHE PEURBE AL 6 gt ndhenty being

rmvermﬂhceht&d: thé rmmfedt I%@eﬁdﬂrérfdibebfbﬂgelfo ARt 30
around 't he center of 28. To the deformation

of the tr.ngeeﬂeﬁtgamﬁﬂm m%mbﬁuﬁchaﬂdcpfalts@rgnp@m Bi is such

3 VOtt\/\,ﬁg’rWhetnhﬂ'éT?%%Pa tal ned eBFﬁ:ts%][e fedt% @@ng to

e trave
of t g imamdm B&, bothomh ar sspsiaEntiadlyt hertioad fesgmrifienzranch is

S8 BbatEany PR B SHied v B ARGeS EA0 . anoing
t er mcrwﬁwsfwnﬂu@? su8deRushanbabhiiewhty tﬂNeomutérﬁent of a

10 common nember 30, which is conductive and whic by
its degoesl fynation,i Jor|they Purposencicesiablishing at least the

cent tc?:{rhéééié:ﬁg&ﬁgr%@ﬁﬁhlmg \E;Qy atfdt SBppRyik Q" MRIteokér, ' Glick of

firs
tactile and/or audltory sensatlon indicating the sudden change of

20 = position.
The use of the second, “LEFT” switching way, from the rest
position illustrated in the figures, will now be described.
When the user applies the vertical force F2, that is to say
when he presses on the left of the drum 36, he provokes a
25 lowering or descent of the corresponding left end 44 of the shaft,
“which tilis about a fransverse herizontal axis (orthogonal to the
axis X-X) passing substantially through the point of contact of the
upper face of the right cylindrical end section 46 of the shaft with
that portion 84 of the joint 34 which closes the slot 50.
30 Hence, the left longitudinal branch B2 becomes sufficiently
deformed io change state in order for its free end to come into
- electrical contact with the rod T2, as illustrated in Figures 19 and
21.




‘In fact, in nost of the cases and due to the concept

and design of the star-shaped trigger member 30, all

t he branches 15 might simultaneously change st at

VHRROMAROTh s case, the free end of the opp05|?‘éT’EP2°0*’°°1°9"

| ateral branch B3 does not cone sinultaneously in.

contact with the fixed correspondi ng contact T3. This

free end mght not come into contact or, if it comes

into contact, it will be [later so that an associ ated

software for receiving and anal yzighg 20 the vari ous

switching signals or pulses will permt to

di scri m natfhis hﬁmmetlbheotmeammened/ezr braicleds combmed
nals, In a simlar manne rd tr

thg f ekth en pRiagionay H@ov%eai,eégﬁ‘a" Sl %‘rvﬁlﬂﬂ?ésmembef
Bl 1S d0aRsigA thY dlifief bRURS pall 28.he free end 86 of

t he branc I'n symetrical fashion, the
appl i cat i offootha uefamnammftme tpiggesibrgneh BAds thypradded a

f th d |
Dy Svi RIGETRPolBECef e Weinndt. A BEpRR the el S B e 28,
B3, 88&hdb ehetmerbtérrnedtwrrtheafreec&@m @thabranch B2,
|IIustrated|n igures 20 and 21. 30 F the se
the fiwidh resmietgr&eepeer@ﬁpeawwmﬂ%&[ ?r?é‘gme"*ed

|

Dot anPygThe Sedd ChecinchP sEBRRD A (890052, 86, T2, P2)
PCT/ ER22@4ea530 ferddinake Qmasdp@auektéwsaest@heshﬁg through the
t ot al t | t.h
{ Rb° LgeEoh mamivar S0, Shidh B EERTSHyS BRI N, i s central

and paa,| B aﬁ@apsnﬁ.ebbntédil withiovieereddntiesl figeducceteicb)28-PO,
the slots 48 and 50. The tracks 41 and 43 of the

dr um S\G'llﬁbtlsﬁqmﬂ"f’&rif@oﬁ@ firsdrihree piitaiing 2a%8- upon t he
free ends ff ehpe Ihd gt tHd! fked AiF e toeghéfk%rﬁ’c”ept and

oning to t orrratlonforce and throu
t he desugm adf tlueheatao-mimpedr ltrg;ggaer meedder 3theallothe branches

br anches fa

hEor AonE simuftaniegtsly BiahTs B 9G: TPl bise, the free end
menbepf 3Re dpPdiievRatbralliranal B3 Aded het tore eundﬂte&feously in
and 88 of the two |ongitudinal branches 82 and

cone Fantagomidk thai ixethramkespondiagr 6aniest hér ﬁﬁ hree end
the rﬁﬂgﬂ?’not come into contact or, if it comes into contact, it wlll be

later so that an associated software for receiving and analyzing

20. the various switching signals or pulses wili permit to discriminate
beiween the twd consecutive received signals. '

In a similar manner, the downward travel of the free ends of
the two opposed transveree branches B1 is inferior to the travel of
the free end 86 ofi the branch B2,

25 In symmetrical fashion, the application of the force F3 by
pressing on the right of the drum allows a signal or a pulse to be
produced' by virtue of the third, “RIGHT" switching way (28-PD,
B3, 88, T3, P3) between the terminals CO and C3, as illustrated in
Figures 20 and 21.

30 For the use of the first, “SELECT” electrical switching way,
‘the user applies the force F1 to the ceniral concave poriion 38 of

the drum.




is On the other hand, the two branches 81 which are
| onered each cone into contact, by their free ends
90, 92, wi.th an opposite fixed contact pad P1l, thus

WOIMKIT28 ng the first switching way, as il |RESHVEEOGS1095
in figures 22 and 23. In the represented enbodinent, . ..
the "doubling" of the 20 branches 131 and of the pads '

P1 is redundant insofar as the sudden change of state

of the two branches is virtually sinultaneous, but

this redundancy provides a high lgvel of working
reliability. In fact, especially in view of the very

smal | di nehs thhes fovcﬂEes helmnr@erdotqiovawl dasceni of the

i 1 oy cﬁ?r?ﬁeihéry 42 Whotnsd adfs L Wi fgmains essentialy

br anCh‘RﬁI%tWQn@?%a tig] tt@%ﬁfe@lie%ﬂwﬁ'id%nf)eﬁﬁﬂemg guided by
contacts 12 and Again, the associated softwareé -

wi |l pbemlets48 @andl §3e the 30 various received

S o IR A gy om0

her eab@mﬁnei’rhmﬁyom@@ln thedmeé hmdeoosﬂwtwuaoegﬁtuamalg)ranches
of th%@e \A?Qﬁsecond WD 20041112070 PCT/ EP2004/ 051095
f 'ways due to a consecutive and voluntary

aCt' on on 9fng SBQhﬁé‘@EEPéﬂc%’d”ttﬂ@f %o ﬂﬁr%aénﬁriﬂrough the

.portion of the” drum e In or ertoo tain
swi't clieséign iaf itke ncomgsan yiriggar enamples, theo fapplbraaches Bi

f for the second or the

9{’ 'Pﬁﬁg&{a?%ﬁ‘i‘ﬁg Q{%ﬂg% RES\/%?"ue of the force F2 or F3
‘to.be applingdfamaer tigret 1 @iix&@almytrite mwﬂ’@gmfnmelgnember 30
swi.tching is, |ower, for xanp# ween 0, 5N a

0. 7N TRIRTNG 1% o Bl 28, kP clrbec EnOsndgh a9 2P (afaghe two
when [1egifTRIREY pPandiidd B3 Bkl B ofld Thid entdll fitn neither

di fference i n the val ue of e forces t e app
10 al thevsod A&, MIWEﬁbﬁtrodfT@-I scrim nation between

S entTon O e GHER A hfe WG BERARETEY Bhich"Gre jqwered
ef f or éach gbdmeotinies ecdritact,bibynchelr ke amtd heo, 92, with an
associ at ed f| xed contacts,. but_ on

2o g St e e B B ol ¢S A Siing g pwitohing
on thﬁa%a*ﬁﬁﬂ@é‘t‘?a@%ﬂlﬁ fighfey@ysandi@adescri bed above,
in conbination wt
_ In the represented embodiment, the “doubling” of the
20 branches B1 and of the pads P1 is redundant insofar as the
sudden change of state of the two b'ranches is virtually
simultaneous, but this redundancy provides a high level of
working reliability.
In fact, especially in view of the very small dimensions of
25 the various components, an action of the F1 type might also
- provoke the switching between the free ends of the lateral
branches B2 and B3 with the corresponding fixed contacts T2 and
T3.
Again, the associated sofiware will permit to analyze the
30 various received signals with a view fo discriminating the quasi
simultaneous switching of the second and third ways hereabove

mentioned, from the consecutive swiiching of these itwo second




the correspondi ng anal ysis and discrim nation by means
~of the associated software. Wthout changing the

desi gn and concept of the device, it is then possible -
W%z@gﬁbﬁf’@ss at lest one wire for connection \/ﬁ‘fW@f?mﬂ{m
.20 which is an advantage in the autonotive field. The
signal s generator 52 wll now be described, the

general 'design of which is that described and
represented i n docunent WO A-02/075641 and in

docunent FR-A-2.844.619 and in Fpench patent

application n0306475 of 28 May 2003. 25 The generator

52 corgd Hdsd avaysotbedios puconggoutinel gndgrolpnisirg raciao on one

whi.ch is, rotatjonall inked to the shaft fwee

ona’ satt (ieraghERihe binepEraicend Rorliah oy hb i M¥mber.
drum 36.  Bebreaiol ¥6taGANREWWitoring SRLE db2sebry Mer example,
twelve teeth of the pinion, an upper section 104 of :
the mioaRRYdheees Floaf valge ‘Neswhegeassiarn Hie isgcond ar the

regei i, r Lt T :
S5 Y PO U il oF TR 2 b 10 appiied
F5) . wivenotder dbafobtains thet aioerbdponidireg dswitcBoig nisoddeer, for
'to establish an electrical .c ct bet th

oV abESABNE LFIHeRP PeSRnand: G BYHEG 15f thepiever arm effect
2004/ 420 95 BEDIEPAMrl iP hXMRpEr 32t treithéxaftection.

| ongi tudi nal contact rods T4, T5 and thus to generate
a control Ehigndifferengesiehthes valen ob theofarcest fe be applied
' 0 aps,. . .
Sphoe Bl e R BYe s R Bha ok BotubbA ThE Engtions.
set angl e Afcdrding afd' aemotherhaspesbcofitihe dnvewrtismafthe first

The novabl e contact rod T6.i.s a bent-w.re, el enent,
 whi choWEEhIISVY UhoB: APBLYIMG! AR Fdnd ATt RIORIGIPL Hge the
gener gfficHes BY ajfihe (?éﬁ??iét%dtﬁ‘ﬁecpbaﬁﬁc%,wbuﬁ%ﬁw the quasi

design of a novable ro een descri bed and -

r epr esiani léan ¢ousi donmaitio OTASBAOImB 4auIses OFi §ianads 2gn the
to. 29 i | c : ti. :
Erprterdle gpd g Ao BSTASGi e 30t i Eordblfilfon with
108 ciheneorabponding oxalysid aind wisorireitiadion dycmeaans of the
110 const i_t%%Lng the horizontal general tilt axis of

the nd%eAfigleLAPHWRI®0d T6. 25 For this purpose, the

hori zont alwgRelt @Rah§ird &fe \WRSidm ah@econcept of the device, it is
- then possible to suppress at lest one wire for connection with C1,
20 which is an advantage in the automotive field.

The signals generator 52 will now be described, the general
design of which is that described and represented in document
WO-A-02/075641 and in document FR-A-2.844.619 and in French
patent application n°0306475 of 28 May 2003.

| 25 ~ The genefator 52 comprises a toothed spur-type driving
pinion 100 , which is rotationally linked o the shaft beiween the

end section 46 and the opposite end face 37 of the drum 36.
Between two consecutive teeth 102 of the twelve teeth of the
pinion, an upper section 104 of the movable contact rod T6 in rest

30 position is received in such a way as fo provoke the tilting of the
movable contact rod T6 in either direction (F4, F5) when the shaft

is rotated by the drum 36 in order io establish an electrical
contact between the movable co:nt:-ict rod T6 and one or other of




. bottomof a slot 112 fornmed in the upper face of a
foot 1114 adjacent to the right-hand inner side face
116 of t he housing 22. The vertical strand 106-108 is

&i%ri ghtwards, fromthe |ower end of PEE/EPH(051695
section 108, by a |ongitudinal hori zontal 20 strand
118 which is received in the bottomof a triangular
‘recess 120 hol l owed out in the bottom 56 and the free
end -122 of which, bent back 180, is clanped in a
~longitudinal vertical slot 124. 3he bottomof this
~slot 124 conprises a conductor pad P6, which is :
connethediwdyfigedt loug!tmxhdabtmnﬂaz:@ rdws aM,ouT@uhnd%hus to
term nal h the vabl& tact rod T6 is

oR

to whi
thus'gﬁ@?\%ﬁeﬁ‘t |°3$’I FAcsigRal 130 t 88, thep JdogpLpypke the
| ncor peicthatid éEéaﬁ@rb?‘Jmé“uﬁ;Sm%ﬂ%éﬁo% Pg@d%ﬁ% the space

high return notion stiffness the o
r esi stalimiteds byhthetwo seanseeutive teathr beyopdver get angle of

or® coabPRE 8RR AR M on 106 ana the

fixed rod The arovaly esdiactrodhT6oishar beantire blgnent, which.
cont act gad P6. WO 2094 112070 PCT/ EP2004/ 051095 23
The f¢X8A98 RGPt YERLIER! RIgReaeRd rwhishravhan the geaetaier is at

squeegzRd h&s iﬁeﬂh"e Fféﬁe mang. Sere é%’éeﬂ oﬁ*%@&@ﬁ%ﬁf’od has

bent back slot In a rear
f oot hiesen @aﬁrémﬂn angk trepaesérded umdﬂmmﬂrhgnhrWO-A-OﬂO?SGM

r| I rhang above the 5 bottom of the
rcebces@é@(?syzr%gg%\gjach rod T4, T5 is defornmable
el asti cal lyisabdsicallgnsympdeby olbvweédical Firand Scomprlsmg an
therefore a case of an advantageous crosspoi nt

cont 3PSl SRCHEBoMDSnidRthtd Ipwvelh segligings! Gtheconnected by a
phenm%rﬁéi tiﬁtt—ﬂﬁ?edl%'té os\@cﬁcf}g ﬁ%cﬁoﬁé‘ﬁ’ﬂblﬁ‘fdﬁo'?ﬁe aﬁogzontau

.0 function of production tolerances
and lgenssal Hliaxis @f thehnghablevednisict todoknei ty in t he

rces tog The .bottom
2ot “compr PLABRERuEBask 108 Serif el crEetiR pJebenBE T the
whi cboitk ne ool ec tsbolt bMZa fetméﬁ trDrtdeCh@bei?s@celBS 4 Ofoct 114
an output ter especti vel ‘VWhen t

 si gn@AHACRIH P%&“sbtﬂh@ngﬂnnegﬁ'de kacs ﬂéﬁr%fdwmougns 22.
TS are par ﬁé halrtigadsiraad! oA 08ciel 628 nd8E P§hiuWfds, from the

novabl e rod
lower end of the lower section 108, by a !ongltudmai horizontal
20 strand 118 which is received in the bottom of a triangular recess
120 hollowed out in the bottom 56 and the free end 122 of which,
bent back 180°,Iis clamped in a longitudinal vertical slot 124.
_ The bottom of this slot 124 comprises a conductor pad P6,
which is connected, by a strip conductor 126, to an output
25 terminal C6 to which the movable contact rod T6 is thus
permanently electrically connected.

This design incorporating the horizontal strand 118
produces a high reiurn motion stiffness, - whilst the ohmic
resistance of the wire section of the rod is very small between, on

30 the one hand, the “crossed” point of contact between the lower
section 108 and the fixed rod T4 (or T5) and, on the other hand,

the contact pad P86.




T6 is received between the two rods T4 and T5. Wen

the drumis rotated in one or the other direction, the

20 rod tilts about its horizontal axis 110, in the -

- WERRUI¥0a  crankshaft, and its |ower end prB@@@d‘%ﬂOt”@“l”b
establish an electrical contact' wth the

corresponding fixed rod T4 or T5. The fourth sw tching
way (C6, T6, T4, C4) or the fifth swtching way (C6,

TO T5, C5) is thus established according to 25 the.
direction of rotation. . Insofar @ the upper end 104

of the novable contact rod T6 is received between two

consecut i verieeiled 03ngtddmd hcontett fadd THland T5 are each
between its Cgper end and the botto 140 of the

i nt er diHHegzed hycthelf iitxhand naitidinat epf H#8+ A80qPERf back
36 accpggh NehhoaFdiotFih & rdfr ’:f%o?r??ﬁc?r%ﬁ’lof&bqr 84t 'eﬁnd each

effect updn t he si gnal' s ‘gener at or at 1s to say
genera&x:iende pengitidinallyi gndl homoﬂmjbj Jlmzoverhang above the

PCT/ EPZ% 05\;&195 24 T 0Iower hori zontal section
q{escc—:ﬁs hand end, secures the

| el astl C retus, okakhe mawarme T8d i$6 defdonabie rélektically and
posi tion. The associ ati on of the rot ary generator 52

Wi th ttwmmbr eoWwardnchddisi ieri Higdefarenbar gases of an
Pa”'%&\%'té{ ?” @%nﬁnﬂ%;ﬁ?%&mé@tﬁ hgcé :prg%.%legP which

of a very co reduce
conporamtids tyetphmmmenatufttahurim,galﬂow$ thiiforceovadiations as a

288 htiSh Bt G el 48lesanEe Sl Bk Gaz8E %Rd hence
- symmtprrwdaeé.%@mgﬁ hevéiebt hl ydnsitya 188Gordes @6 Bdapplied
shaft al so bears | eft toothed pinion 144. According :

to a \Mﬂhﬁrﬁm('hot represented), this second pinion

can al so belg ﬁ&naofﬁﬁgﬂdslog%l Eg\%/esr gbaésﬁqo%lgf&i Sonductor

gener at or ~anal ogous e gener
conpopeut §4ofP5thhicranse cionnla&tedhlta/ aastepacomtyeior oiss, 138 to

the left art hg _housi ng under the pinion
1424, ﬂ"s%‘&%’ tg aaecﬁ%’rgﬁd'resl‘?ﬁ? ¥&Mecessary for the
r edundancywiasedhé %l?ﬁb!é gbYePatdrhs2 devaic fedi! tﬁ& ﬂtvo rods T4
function of a specitic application inherent to

- el ect @BHi TS A\ paradiel ardb the dowes septicant0d ¢f taﬁemovable rod
recei yadsWalda i @BetWedfThe two rods T4 and T5.

When the drum is rotated in one or the other direction, the

20 rod tilts about its horizontal axis 110, in the manner of a

crankshaft, and its lower end proceeds to establish an electrical
contact with the corresponding fixed rod T4 or T5.

The fourth switching way (C6, T6, T4, C4) or the fifth
switching way (C6, T6, T5, C5) is thus established according to

25 the direction of rotation.

Insofar as the upper end 104 of the movable contact rod T6
is received between iwo consecutive teeth 102 and with a vertical
play between its upper end and the bottom 140 of the interdental
space, the vertical actuation of the drum 36 according to F1, F2 or

30 F3 produces no parasitic effect upbn the signals generator, that is

o say it generates no parasitic signal.




20 cylindrical receptacles 146 and 148 forned in the

| ower face 150 of the lid, which, with the upper face

24 of the housing 22, encloses t he upper .j oi nt 34.
Vih&00d98hent s assenbly is held in place by cPEHEPMWO451095
the 1id 26, which is fixed by hot crinping of the

studs 152 of the 25 housing 22, which pass through

holes 154 in the lid 26. in this type of

el ectromechani cal conponent, it is particularly

i mportant to be able to ensure thg best possible sea

in order, especially, to protect the switching zones.

The first Jeallowert h@nkontalasécticm 448yrctamprdt BEitsofight-hand
34 with .30 its cutout 93, cl osel y matches the

prof i Ieé‘dofsﬁorﬁ’ée%rtﬁﬁweéé“'??@"”‘l‘o"f ihe n’s%vamg roghTégnio its rest

By vva)pdgfm@n variant (not represented), _the joint can
al so, 'be realized by bi-injection m)ldlng with the
lid. WD 200he _HBEOECBWIOEHEQO'MMQG%@M 52 with thewmultiple-

| |
Fhe pranlefE R fnb Sy S0 SCRAns oV eed dogpus and
'and h@l!bwtt@ rediidationoif ahvewt eaﬁﬁ)dwlg@yemmqumag@educed

and above the conmon trig
be. scBRMGINGFQuRanentse yetho, [eWeLdial heioht of Wik offers

_in po . r r
rest sﬁggé% 8% %ﬁéo%%rr’f'ﬁﬁeéﬂos aFd'fcle]r éﬁ%ﬁﬁ? V\#iagghtthﬁeuwer
peri pfa;reyobthe hé Z&eal ing joint can be glued. The
sealing film 170 thus . extend vertlcall bet
58! r o Fe A PRSS Met e7 1 6Ralifinal end
Cin this gfahe ghafbaisebehr® adefiCldothisd Ipbmoﬁruhanges 41
and 43, aX|aIIy facing the upper faces of the ends 36

and 38 of AgqpsdindatR royafanh{aobseriasenietk thissegend pinion
rotat gsn eﬂ@&%élhﬁﬁ?ﬁ :#%%&BH&H}@EH%&Y $§ar&p39@1%§ d&ferator

upper part of t can _
W th analogovsdoi the (gmtera&pseﬁ@ntie@)comxﬁorhmﬂsf of athich.are in

o1 ik e 1i8hnoafi G ahe,) leHoranl Rart ofihe; boyging 22 under

conpriheepinibh U Hap Qgcﬁﬁd%uéwrgéﬁi#at&f HAy 'b'éenébbﬁsary for

170 can be, tot al I_ éa%ltil ally transparent or 20

t r andhgcredlundancy base lability of the device or as a function of a
specific application inherent to the electronic appliance.

The pinions 144 and 100 are received with play in semi-

20 ~ cylindrical receptacles 146 and 148 formed in the lower face 150
of the lid, which, with the upper face 24 of the housing 22,
encloses the upper joint 34.

The components assembly is held in place by closure of fhe

lid 26, which is fixed by hot crimping of the studs 152 of the
25 housing 22, which pass through holes 154 in the fid 28."

In this type of electromechanical component, it is
particularly important fo be able to ensure the best possible seal
in order, especially, io protect the switching zones. |

The first seal in the top part is secured by the joint 34 with

30 its cutout 83, which closely matches the profile of the drum 36
(35, 40, 41, 38, 43, 42, 37). By way of a variant (not represented),
the joint can also, be realized by bi-injection molding with the lid.




As it can be seen, in particular, fromFigures 24 and

28, 29, the film 170 provides a virtually total

sealln% of the lower part of the housing 22 with onl%_ -
HOZBKIIZRR | | cut-out in its right-hand trans§eT&R2004/051095
edge having a transverse slot 174 for the passage and

25 defl ections of the novable contact rod T6, the
- upper control portion 104 of which extends above the
film170 so as to cooperate with the driving pinion

100. In Figures 30 and 31, an enbggli rent of the

movabl e contact rod anal ogous to that described in
docunents |30thaOoAy G1irf), 7R 64 laimodp 665iBle i@ 4dicBpOsesa horizontal

Lo heheame ﬁﬁlﬁﬁhgtg\%?orﬁhir?iﬂ?st@?ﬂenffai'%r (eksbRgE AN A, Forizontal
securefph t yHigh L&)&?hwﬁo fow aRGUHAIM POBI AP htRive e8é common

and the axis Z- constitutes the pivot axis
i n bothiggeravemberBI.0 PCT/ EP2004/ 051095 26 '

di rections f th bIe n |.s ,
parl | el ¢ &% HeO8p JRe et frl HEbut ¥ 22781 9o the il 170 1s
| ongi thﬁd”ﬁbp@%llghgby% ubpdy pé‘rlﬁtieeasﬁ‘emem f&ﬁlw}agggests on
received an ed 1 n nt ar C acl e
i n thed BErpRRTE Hgnep. Showldeen 1 QhaVRIGE AL RETRASTY of the
turns ége% r@ecﬁﬁfbgﬂgﬁ %R)’éd in partl cul ar, the val ue of

| as

the e eturn to be gauged. On the other
hand, the die seahagsﬂhﬂcﬂﬁeth@r&ﬂth@dsImcaﬁwvbet\'eeen the

caont ac ion, 108 and the fixed S greater

t Héhn pc’ gbs?@)d%'i ﬁ'83§ rﬂg'%gs the case of :
t he af or errmhtel @npfl in"thisekbal d:cﬁmprlgé@ t'&bsclrclﬂaprrllfseor flanges
inner lig di odes 176 for the drum ?6 whi ¢

ht i n:g é);
be t ot PPdA3.xially faging the vppes facgz AT the m%% gid 38 of
mansghé%ﬂ%ﬁ@é@b dhaoggm matically in Figures 32

¢ in associatron wth the tactile sensations,
2.5 all ow Whensbe doume 38upplates, wach flangeowps on the part

i ndi cati.ons speci al | for t,he P qui di hi .
181 BreDsts, B8 Ik bat b hE Jf PR Bhud B bibvided
i ndi cakith laoidp Bohtiagt(vied rebrésesied)oinost fr&ﬂrdry cokfficient, for
the drum for the next executable functio The drum 36

can cERFMREE Jetﬂoéhs(PQBﬂ&”@Oﬂyoi%@ WEeNRy 20
nol ded- on gRAGHe X IqRiEO D ot stise sl §lumiaihd Reeans for the

nol di ng -
drum, the film 170 can be ftotally or partially transparent or
20 ftranslucid.

As it can be seen, in particular, from Figures 24 and 28, 29,
the film 170 provides a virtually fotal sealing of the lower part of
the housing 22 with only a very small cut-out in its right-hand
transverse edge having a transverse slot 174 for the passage and

25 deflections of the movable contact rgd.TG, the upper control
poﬁion 104 of which extends above the film 170 so as to
cooperate with the driving pinion 100. -

~ In Figures 30 and 31, an embodiment of the movable
contact rod analogous to that described in documents

30 WO-A-02/075641 and FR-A-2.844.619 is described, according to

~ which the rod T6 is connected to the last turn 158 of a helical
spring 156 which secures its return into its angular position of rest
‘and the axis Z-Z of which constitutes the pivot axis in both



mat eri al extending longitudinally into the radial
~slots or notches 178 in the translucid body 180.

Th on the surface of the central section of the
“H%ﬁﬁ%tﬁwgeries of angularly evenly distri but SfT/EP2604/051095
| um nous wi ndows are defined, which are equal in
nunber, for 25 exanple, to the nunber of teeth of the

- driving pinion. It is possible to use

di fferent-col oured diodes 176 for each function

and/or to make the drum out of asgranslucid nateri al
~conprising differently col oured | ongitudinal sections,

si ncedingetiods uof aheaysovablel ceptadiomd tdmed skhae paralel to the

unllkethec ntro of atrackball whi ch
revol (Rf@1OR2 3?" gge@tﬂ’@n& is also possible to '
~use for thehdr IgA@ALLANAYD Bﬂirﬁim@él Bidy tée the sprmg 156 is

phosphorescent type, which permts to very quickly
accunteaeaived iapd “guided: in ebmmsmeeﬁery d‘ﬁﬂéﬁiaftiﬁdlﬁ% in the

or tl . 0 1 0 t
I|e§ght hiftiin 22&?@% l%‘ﬁ ér h% % B?nﬁgﬁ? Jg the, spring
~ the falow, oﬁ partmiﬂatl \iee i valae ef athteomysﬁc sofurnt fwcb to be

mat eri al . ially,wh th d .
e GRuGeH O R REHeT Maghk (s CpRIEHTus(AIEs Aghugon the
of anlo%ér‘lﬂ@bhb% ébnfﬁcﬂ@éctlorﬁwﬁ%n‘ﬂfﬂfé ﬁk@ﬁtp&PPS is greater

permanent|ly and slightly illumnated so as
f aci | iheat previeuslyt ection by the user in the sama

ner as ed_pu or t Gh .
e'%oﬂl prment tméedsagéh tgé\r 89 &O@\'ﬁ 5‘% O(f I‘tlﬁ(gn?fo&ﬁa’len;uoned
r ;epr ﬁ%m\;ikbé_!lsh Eiaguaksoldf;iommusd1mn@:aﬁghﬁhgt Bk;ld?snﬂ 76! for the
of t -axis (vertic | acengn cursor
202" dirdn 36, W5 warope tataihber Ramalapmn Lhe .
second (F%)Jcﬁnﬂldrﬁlrfeﬂ r(dcj:%eﬁl‘i‘ét ‘P@bl’&e‘ﬁ%/ g@rm ~Maseally in
for "l arge-step" di spl acements up S and
- downvidguses wherand 3 e ifoasseciatipn) wiiid tth tmct(Iasyensatlons

AEho e e Ref W4 shRBlikg Wi Tu3hiBus TRFicaFkns. sspgeially
- be uded ther pm-pase ofli gyildéroge nwint sinainds ausecohdhdedevice, for
oo SRR a5 P iRaRS o BRI TR E o E ¥ R appry
T - &B&ﬁsdjrﬁaﬁfaﬂh% Aekeesbtufiible Funéficwed
arrangenent. 20 In_such a hypothesis, the first
devi ce, aThgn@@un 36 can comprise a translucid body 180 having
20 ~ molded-on opaque axial end sections 182, with the molding
material extending longitudinally into the radial slots or notches
178 in the translucid body 180. Thus, on the surface of the central
section of fhe drum, a series of angularly evenly distributed
luminous windows are defined, which are equal in number, for
25 example, to the number of teeth of the driving pinion.

It is possible to use different-coloured diodes 176 for each
function and/or io make the drum out of a translucid material
comprising differently coloured longitudinal sections, since the
drum always revolves about the same axis, unlike the control ball

30 of atrackball which revolves in “all directions”.

it is also possible to use for the drum a known material, of
the phosphorescent iype, which permits to very quickly
‘accumulate light from the exiernal environment and to restitute




“horizontally" (parallel to the horizontal axis of the

"X s" on the screen), can secure the control of al

the "X-axis" dlsplacenents ‘Wi th di spl acenents

VEReMMAING to a large step (F2, F3) or accordi RgT/EPOLISIS
fine step (F4, F5) in both directions (leftwards or .
rightwards). 25 In the sane way, the second devi ce,

arranged "vertically" (parallel to the vertical axis

of the "Y' s" on the screen), can secure the contro

~of all the "Y-axis" displacenmentszw th displacenents
according to a large step (F2, F3) or according to a

fine sthip light, dumty sevebal hodrs.cChisomatétialf m\i@n’dbedn the form .

right ds). ch.of th 0 devic has

Suppl SoeAT ARG IR A SRSt riAT S Ay S Op R e | | T

this hypot egieeispyyReA GhieVBedRe mearaa:rwddrmmrt @rea without
the invention, the first, "horizontally" arrange

| 'deV| cep%ﬁﬁaf!@h’t hghtmsztmmhlaa(bfr@ fmﬂﬁew&@mmgmyez@ night)
b ebun ighe SETRBN R Bel" 883 SN FanfRlod ™ oo 1o

wher ea’%cilitﬁtéeld:@rﬂhtec‘hgar biyc gt Wisear lmrﬂgled sdmeg granner as an
contraql.s the - IS cements In rge
Steps. bpmmft@d Qﬁﬁonh%r syiighitor caipnast s KHE dashppag.

st eps way) of ANeaGaR ﬁﬁdb@é Y‘@ﬁfbéb’iﬁe&rmqt@@i'e of5, in the
t hese tvvo conbinations 1is realized as a function of

thel r casspadt thee acomdonlony thed Yoaxishévertigad) dﬂsnlaﬁ@m%\ﬁs of a

5 ATRE 2075 AL BRI 0 o B Gk L P secona

: the rC(Fo‘Er)yaﬁd qnaids(ls)ﬂwmﬂﬁg wiys Scan D@ upeelsfdrl Hatge-step”
have different fine steps fr ae device to

ot her rap{d isplpegnmssus; yrwat GOUNHH S, W, Sfeas dhe fourth
accorspalg Aq tlteh (FBZ%Ft&ﬁngt ﬂﬁS{s' &thth %ﬁé/lrW'f’fnléQyﬁepa control

rotar gnal s generator. Thé tracks connecting the
pads Punctotthe terminals C, an 15 arrangenent of

Wﬁiécgdi,zn{ %Sé?ﬁfc}sﬁ}ﬁl? G%ﬁgée?mtt{qiﬂd %?fr% %{éégﬂ ug?d for X-axis .

t r ackslisplacensdritsuahdgai sseond dﬂ\nuedzomnohcohh’ol the Y-axis

plastics insulating bod t hqQusi ng, 22 is
b TR lAssM AR A eoR 2! jhiSk QRS qeStel pedppadicular by
i ntenggdue 26x far ‘q”%[?edf%saﬂnaUF@mb' V&5) or “L’-shaped

appl i cation having an ergonom c drumof relatively
| ar ge adrangameent.n the order of 16 nmwith

20 In such a hypothesis, the first device, arranged
“horizontally” (parallel to the horizontal axis of the “X’s” on the
screen), can secure the control of all the “X-axis” displacements

with displacements according to a large step (F2, F3) or ac_cording'

to a fine step (F4, F5) in both directions (lefilwards or rightwarc:!s)T

25 In the same way, the second device, arranged “vertically” (parallel

to the vertical axis of the “Y’s” on the screen), can secure the

conirol of all the “Y-axis” displacements with displacements

according to a large step (F2, F3) or according to a fine step (F4,

F5) in both directions (lefiwards or rightwards). Each of the

30 devices has, moreover, a suppiementary enabling swiiching way
{F1). '

Still in this hypothesis combining two devices according to

the invention, the first, “horizontally” arranged device can control




overal |l dinensions LxTxV in the order of 36x27x18 mm

this "fat" drumor roller facilitating operation in a
assen%er conpartnment. The second enbodi nent of the
ORPEHIBW, illustrated in 25 Figures 34 to ALT/E{2(4051095
now be -descri bed, which is a nodel of very snmall :
di nensi ons intended, for exanple, for integration in a
nobi | e tel ephone, having an -ergonom ¢ drum of
approximately 3.5 nmdianmeter, with overall

di mrensi-ons' LXTxV in the order ofhbg 12.9x10x4.5 nm 30

In order to reduce, in partlcul ar, the total height of
the dbepgdnaxis’ dmpllasepmm:sbhéarge)siapcsl (" FBhand the “Y-ams”

bl h b
T SR RAS o, PRV, e ok, Bl Yoo

- gener ayeftidaliy® dri@ngydiRivies abnBdld tharyaagRd d?ébM@ements in
2004/ 112070 PCT/ EP2004/ 051095 29 either side of th

t he
© two | bakge staRfalF3ng3) @ind ke dXoaxishdieplaceamenis i ige steps
Thys, | FQngzw ce 20 according to the second enbodi nent
has SI gn"symetry about the central vertical axis
L corr espondThg cHaice e tiveler orptorogthet dfitiese ftwo combinations

af orepent i | anes PLM a PTM The,.si gha
Gener i GPaESd of% uGncaiosk T Sheid TyPPGve demanomy and of the

gener ayd §f$@nﬂl‘6ﬁllﬁﬁ@% Qé‘nirﬁﬁedieft and on the right
and each of which conprises a novable contact rod T6,

the | ower Meceowsr, lfos exsmplei 29 a fpsian ef theynamber of teeth

f | , Y

e P e ?@%ﬁfiﬁﬂiﬂwﬁf#’% of, 1he B8R HapRls heftlaldlg, it is also

-whi 8 hp?bsﬂnwnrmm»reodﬂerént agedétepgémmmme d{wgm_ to the other.
onucwelns Cril pe an r r nt e I N

oo | <t Vi pPas A 104k proTPRIFSE dawog ascbrring to the

rod Tﬁn}e?ltfb?un'iﬁéi Bt SayWitnd#Sh rbtiif siefal ganbefibral

spring 156 wAi hsecure3|tsreturn into Tt
angul ar pohe itracks GﬂéQBCEﬁQ thee padessPizig Hre \xmr&wals Ci, an

CEEL SRl O Ui P BeREY FAcRabiARR ey Vi Figure o

nova |es para
r ot atamahdmmMsw réalizbdinin Tihe tfoonT eof | prereat tracks,.

back SBRUtIAGC Insedts tenodawhi e WhstisensUzing,ody of

20 thﬁeohaﬂgﬁ 199)s neNHeAGAN an axi al plane which, in

t he angul ar p03|t|on of rest of the rod T6, forns. an

angl e. relTqe ¢mhasdimeat which has just been described is intended,

20 for example, for an automotive application having an ergonomic
drum of relatively targe diameter in the order of 16 mm with
overall dimensions LXTXV in the order of 36x27x18 mm, this “fat”
drum or rolier facilitating operation in a passenger compartment.

The second embodiment of the invention, illustrated in

25 Figures 34 to 44, will now be desdribed, which is a model of very
small dimensions intended, for example, for integration in a
-mobile telephone, having an ergonomic drum of approximately 3.5
mm diameter, with overall dimensions LxTxV in the order of

| 12.9x10x4.5 mm. '

30 In order to reduce, in particular, the total height of the
component, it is possible “to incline” the movable contact rod
relative to the vertical, here by about 45°, and hence to “split” the
rotary signals generator inio iwo Symmetrir;al parts arranged on




vertical, This orientation and the rotational

i mobi lization of the first turn 160 of the body of

the spring 156 are ensured by its vertical 25 section
W@ 2004030%h i s received in a hole 164 in the hRfKER§04/051095
22: Thus the choice of inclination and of other-

di mensi onal paraneters allows the overall height of

the device 20 to be narkedly reduced. The

l-ongi tudi-nal cylindrical body of the spring 156 is 30

- received and guided in a conplenenrtary receptacle 166

in the housing 22. The length and - the nunber of turns

of thepistpsr Biie @f 10, tivd lomgiiudinar enteofvtiteiairai ene of the
el astic return force to be gauged. WO 2004/ 112070

PCT/ EFP@8NG51095 30 The doubl e signal s generat or

works as f gl ity V\ﬁso,é&@ou%gmy e@e&wgﬁé@o@@n‘?ﬂodlment |

applying to it’ Porce
_dr| Vi rigasadesrgn aﬁﬁnm‘cwalb@sltﬂm cenb‘@émﬂcaloaniatmiﬁe&ﬂmdmg

S8, B B SN S g AR g Pl RFafE o

essent iall Sl'hedélgﬁﬁns géW@Wolﬂ%F.Si% s 9oﬁ§lﬁ|0%@tb@' Wid identical
the fixed contact P4. The user thus uses

fourt rgemratqmn@wyangﬁd e theliledcand i fh%t%ﬁh’bﬁ"éfeach of
the |

e o ST RS HE HAAE: L TELRE OB segion 108
but itof Whish eodpehatéss tn/ssterﬁeallbweupemad d9iwitha fixed pad
A 4 (GRIRE B8 5 B R0 EBRA AT n it Beklp 5o, wor

SW t Clygihnidy cbRkAtRR IS F8Pekainphs) g@ at ééndustive hased.
rod T6 with the fixed contact of i s obtained by

15 rot ati nfst he dgeaRPEE i n anee otrﬁéfe%‘?fl‘t@é’tl orF5. dppuments
r Ot ar Yy . ﬁmﬁé@?g@ﬁ? lin PRI ﬂ‘rﬂ? #19. 108 Q'oﬁv“l'ﬁqg cE:thected

onh eac e housi n imnates the ri
of gemertlaellm tuyrartss brf @ peI|M$pm@1666Mim|chssecmeeets return -
swi_t chin

B S e o ey SPOPRMSHE A 82 By whven
in a @bh§ﬁfdt@§ tWeigibot aRes irf Bofreaneetiohs dfqmrmooabmctontact
end 109 from the associ ated conductor pad P4 or

rod and lies paraliel to the rotational axis X-X of the drum
The two rectilinear sections 106 and 108 and the upper loop
104, bent back 180° (which is received between the feeth 102 of
20 the pinion 100), extend in an axial plane which, in the angular
‘position of rest of the rod T8, forms an angle relative to the
vertical, .
This orientation and the rotational immobilization of the first
turn 160 of the body of the spring 156 are ensured by its vertical
25 section 162, which is received in a hole 164 in the housing 22,
Thus the choice of inclination and of other dimensional
_parameters allows the overall height of the device 20 to be
markedly reduced.
The longitudinal cylindrical body of the spring 156 is
30 received and guided in a complementary recepiacle 166 in the
housing 22. The length and the number of turns of the spring
allow, in particular, the value of the elastic return force to be .

gauged.




The teachings of French patent application n0306475 of

28 May 2003 can, of course, be conmbined with those of

t he resent invention. 25 The enbodi ment of the
WERPHEN| ustrated in figures 48 and fol | owif¢g/RRRIO/051095
- be now described by way of conparison-with the _ _
- enbodi ment of figures 1 to 25. The upper closing lid

26 i.s extending longitudinally and transversely

beyond the vertical planes of the |lateral faces, such.

30 as the front and rear |ongituglhnal faces 23 and 25

and transversal faces 27, of the | ower housing 22 thus
'def}ni'ng -aﬂ‘ﬂ@%ubl@!;;gﬂms@eneaaw/ rhom'rl@;ms dbllevge
~surface 2 2004/ 112070 PCT/,.EP2004/ 051095 ,31 .
Al ong the%e\é\gf@uaﬁa yesnie AriRe ‘él%é‘%’?y'{‘ﬂe“’ it a force

hor i zpat ghwws! fl’%ceriﬁﬁl»-hém Bﬁvﬁg;gpi%ﬁ' 990 provokes the .

conprises protrudl ng ori zont al 212 defining a

“hor i zeapeated fpematioar ohgignals acepulges bysregeated contacting of

o e A SO8 R, Mo VG entBRRgoaL Ty kR pBosentiany
f or m dfivere altvaovards Bloads tonks eheraite. Wwithsthec #ixky contact pad
- defornabl.e, each of them extending upwardly in a

cor r 2Hohe dipardbusisaseine tpurth sudtching MY+t he
lateral fagg %uian%gf@ﬁﬁptt%?%fs?&%géﬁ Egee l%?ﬁgé@&gﬁirn%n 100

io isolating internediary wal _ ch'b
def i reovakesncactdspepndingr moveedis. ofathe bfkdandi movable

R St TE TR P AR R epBR Iy thiiards Vithout,
~transierered, | gRtbring iaedt @lettriel, contdviasvitinethentowdr, fixed

illustrated in details on figures 57 to 59, conprises
a curiPidaslepRdFdHnt end 222, 223 which is crinped in

a corres p‘]’rl@ial.?]% oPRhL Fn g‘ﬁktgpﬁﬁfl\m&g@rl&gﬂggfebﬁ)pfe?éﬁbﬁfof the

a vertica transvers
- upwareftyhamstuodalfénwitho ther ixedusontast B2d alR8 B6pbéaiokd by

52 8l e BPUHCIR B PERMRS Whoer L. ™

transver sg roddryl 8ignds igeridraforBRHA4ng a dingle switching way

cantil evered fashion such as a hbeamw th its free rear

end $Pgeach side of the housing eliminaies the risk of generating
parasitic puises when the first three switching ways are aciuated,
since the descent of a pinion 100 provckes a tilting of the rod(s)

20 T6, but in a direction which tends to remove its lower contact end
109 from the associated conductor pad P4 or P5.

The teachings of French patent application n°0306475 of
28 May 2003 can, of course, be combined with those of the

_ present invention. _

25 The embodiment of the device illustrated in figures 48 and
following will be now described by way of comparison with the
embodiment of figures 1 to 25. _ |

The upper closing lid 26 is extending [ongitudinally and
transversely beyond the vertical planes of the lateral faces, such

30 as the front and rear longitudinal faces 23 and 25 and {ransversal
faces 27, of the lower housing 22 thus de.jfining a lower peripheral

and horizontal edge surface 210.




227 bearing, in an elastical pre-stressed state,

against a horizontal |ower bearing surface 228, 229.

25 This inprovenent provides for a nore precise and

WO 2WHAK0®  det ection of the corresponding swiREHFR§04/051095
and is particularly advantageous when using the

si mul t aneous or--quasi - si mul t aneous switching of the
second and third ways (in association with the
correspondi ng software) to detect a central SELECT
action of the 30 171 type (as preyiously described in
connection with the first enbodinment). Furthernore, -
it helps tﬂlm’ig?\tl&@tfabaﬂ@ &hd mhndsnohhesplgneltsftfxéuhorlzontal
to a vibrating environ

. WD 2004/ 112070
PCT/ EPOWEA/ cﬁg%gé’r%zt Ea:}FPlFSé@H g’% éﬁ% cQmPrises rgtruding
Cen“%rm ff-ms{1 e?i‘h'nﬁf'ay HiiZdRal %ﬂb‘érr' E@@hﬁb surface

cont act ovver face of th
correé&bidndl ng branch BZ B3 comss into cont act, each

“ rod T2, be|n [ ea Y la |
'dePorrmbI e ngﬁf" ng {?ﬁ @%%% %Bfétirkcﬁﬂé{vémmatena{ '
when %irichférxté@ﬂﬁ@ FFuteld & 2fi she a&p@msm@ 2 a@eem onms sform of
descri bed, the nobile contact rod T

basi
conpoSeataating @éﬁ@?%d?h@hrfﬂﬁde'a@é'ﬁﬁﬁysé bf&; géch of them
secti n e
Tori zongn8 Cp et BPEOBSpoRtnG: Eé‘?%‘%?%e?ﬁ‘ﬁnfmd in
t he hdohne zthet dtegahdaed 23. Thearesepifbcldse Zitﬁ/abeeseparated by
- cont act d T6 purpose, is received

i h0¢ hés%eff'%ﬁﬁ‘tﬁmhe‘ﬂé%&ﬁé%%t 112 formed in the

“upper - faceaéh aldeo’Cilddfined @Qrmtnta@tmgeomﬂeghnaobaads Each
i nner side face 116 of the housing 22.

verti Bbﬂd%tqlaﬁﬁnlbe trepsyersely éflﬂmsseﬁom fﬂm “Yigagtion of the
end ? | ower section 108, by a | ongitudinal

hor i zoncf strand 118 which is here suspended

par al | el | yEach t ledi b2t @ndofrightr e sbotizontdipl renederse fixed

in_the bottom,56. The ee e 122 of, the r

s ot Mo Bugh e bie 8 HiduPrisid i, f8EiEon figures 57
hori zgtsd, ot fﬁiébslé cdregesenp ﬁrohvngnd L@ms_n,alzzs which is
vertical slot 124. The bottom of the s

o
conpr $HBPeg ifoa e fesPutingshaft or well 224 225 (in the form of a
veriical and transversal slot which is open upwardly) equivalent to

previous feet 62 and 66, each having in its bottom a conductive
20 pad P3, P2 respectively of L shaped cross section.
Each transverse rod T2, T3 is thus mounted in a
cantilevered fashion such as a beam with its free rear end 226,
227 bearing, -in. an elastical pre-stressed state, against a
horizontal lower bearing surface 228, 229. |
25 This improvement provides for a more precise and trustable
detection of the corresponding switching and is particularly
advantageous when using the simultaneous or quasi-simultaneous
switching of the second and third ways (in association with the
, corresponding software) to detect a central SELECT action of the
30 F1 type (as previously described in connection with the first
embodiment).
Furthermore, it helps to preveni parasitic pulses or signals

due {o a vibrating environment.




which is connected,'by.a strip conductor 126, to the
output termnal C6 to which the. novable contact rod

6 is thus 25 permanently electrically connected. The -
WOLNHHG of the hairpin 1oop or end 122 of t RETEBPOHFES1095
is ensured by nmeans of a rib 230 fornmed in the upper
strand 232 of the.|looped end 122 and whi ch extends
‘transversely in order to be force fitted in the
-facing internal longitudinal wall of the vertical 30
slot 124. The crinping or clanpisg is such that the
| oner strand 234 of the | ooped end 122 is permanently
and el ast ik=dH yrguh,e-bgt rmeans of nitsl m‘ami amnicaintsaction, thus -

R et B b e
~end kR cé’r@é§p§ﬁ@i$ltgl b#ﬁrﬁ:l'\aBZGBBeé’cﬂ'ﬁlngﬁfb #8ntd! edch rod T2,

kind of torque does per manent |y app
i nt erh®@diedng theceatiar fnaply rﬁﬁdw@la;stmdbfedegwmablgodownwardly |

e DARIAS pBSR BFCAE WEET e e Frde o The F2 s

end Eplied.the | oop. In this errbodi ment, the two rear

T4 andfr nt T5 horlzotal itudip fixed
~ cont act smﬁ\‘/l?'-lfélén Pﬁﬁf'%@d %‘;9 Bﬁ@t igpatact rod T6 is

. et ﬂdél@ﬂ!ﬁﬁ%rﬁ’%g&ﬂ Bf‘da T\%rﬁ@atl Oﬁré‘ﬁ%dbdrhﬁngﬁt‘ﬁe%n upper -

hou3|ng 10 over noul ded e see
fi gur5@§tlsn ﬂ8556ﬂdtad0mxe$e@m i1608 todnested Hryy a horizontal

e AL bl onor

- rot ataxts iof thee movalblle ebhedctdiad® (8 avhichheforlthis Qshrpose, i
in th manner of

tilt bout t 110,
L afReR . thenBOHBE PEacy Ssiapetono i Bo@ma m the upper
est abhéshra fo6l quae ce‘ﬁ‘P%%te ﬂ@ﬁﬂh‘a‘?ﬁl inner side. fgce 116

correspondi ng fixed n order to provi
a ta@f‘“ﬂ%h&w@"wj@l?@ sensatl on to the user when the

1800t o ThY el BB 08 08GEARD. Fom! g 1ofer eno
provoﬂeﬂe\/lbtnderasectmmelcﬂal\hgela wifgihalinal dptzdontalgsirand 118
shap\é’ﬁl ‘gb 'Sgﬁ?#%@é?%@e&ﬂg%gg@%m% gifier\‘i/ﬁe@iﬁ 120
100 rbnyieE diare BR NoRbehsE, |
The free end 122 of the rod T6 which, bent back at 180° in
20 the form of a horizontal hairpin, is clamped in a longitudinal
vertical slot 124,

The botiom of the slot 124 comprises a conductor pad P86,
which is connected, by a strip conductor 126, to the output
terminal C6 to which the movable contact rod T6 is thus

25 permanently electrically connected.

The clamping of the hairpin loop or end 122 of the rod T6 is
ensured by means of a rib-230 formed in the upper strand 232 of
the looped end 122 and which extends transversely in order to be
force fitted in the facing internal longitudinal wall of the vertical

30 slot 124. |

The crimping or clamping is such that the lower strand 234

- of the looped end 122 is permanently and elastically pre-siressed
in electrical coniact with the contacting pad P6. |




teeth), the wheel 236 is rotatably linked to the drum

36 so that an 25 indentation 238 is dowwardly

oriented in a vertical plane when an interdental space
WAG'&isEen two consecutive teeth 102 is. al s8CT/EP2004/051095
simlarly oriented, he. when the upper portion of the
nmobil e cont act ro_d T6 is in rest pasition (see

figures 62 to 64). The wheel 236 is cooperating with

an elastic indexing V 30 shaped convex finger 242

whi ch extends | ongitudinally andg3shorizontally towards
the right. The wheel 236 in conbination with the

finger 242daealdpiichatidintheofoomid keld Migedoan toptitute an
mechani sm WD 20041112070 PCT/ EP2004/ 051095 34 The

o ndexi§Tgbedded enst sgalfiabaoking ehderqus goes pefmanently apply
| ndexiihg iRteitedidth %bﬁBn'ﬁ(ﬁHPQfH Veéjn%??d Bot! m"@f ‘

- housing 22 so as to provid t ent ect en '
. cooperati. n@fheu@mnpmg/mfghwaim hehemfufeedalny@né \@@Eing of the

h 240 of h | .236.
oS ¢ APo SRty o the1hclld chufieE Stapadstye B 122 in the
~ fingenggg2 is received in a hollow or concave

i ndent at i on 238 of the wheel 236. As it can be seen
on fi gur eslrethisergodimenidbr twpieeraldomnd fuati 5 horizontal,

Faces ORUESUREL Feg Bttt rolE HAGE eeey foraBRl A Bonductive
rad| alnhgtailm/\@.ds PUET4 praned TG(P6) e avttichathieotowét housing is

é sha e an[:i %Jnrrenm ons of the paw finger 242, when
ti"l | VB8PS of the drumis descending vertically

Wi th respegs it @ah e EbBHSN 2.4_qareé B2 ¥ BBOthé ero%rtslé%non 108
15 indentation 238 does provide a return sprin

el ast PE tegrevabigerothgl s theeebreghivildy tragsveys nﬂ!ay between
upvar gy i J:H grlg&lgr{anﬁ,% effect cones in addition to
ted b

- the one exe e branches of the trigger
. el enent 30Nh§heth@r danrgememtabéd t:inenma\dr thedothadrcthieection, the
rrechanicgm oes i de tpq user ctile

i1 h t
TR oTod TS “apath, £ hrgantal, 8554, $4by B nBE' imdager of a

angul@ﬁarﬂc@ﬁbfﬂooahal o’ Wbveh ahdo 10% BReRES 16 Oedtablish an
rest position of the pulse generator 900-T6. Accordi

to t neleckigatcaniast MithBaTPsEANdiTGNNediRAGP4 or P5.
‘tactile si Hg:ﬂJdeHo PRIRE L thcti HhPEuBl S Sbhb&Rbn Y 4R user

is generate
when the latter is turning the drum 32 along F4 or F5, the
20 _longitudinél left end side face 35 of the drum 36 is provided with a
toothed wheel 236 here comprising eight hollow indentations 238 i
separated by eight V shaped convex teeth 240.
As well as the driving pinion 100 (having here only eight
-teeth), the wheel 236 is rotatably linked to the drum 36 so that an
25 indentation 238 is do‘wnwardiy oriented in a vertical plane when
' an interdential space 140 beiween two consecuiive teeth 102 is-
also similarly oriented, i.e. when the upper poriion of the mobile
contact rod T6 is in rest position (see figures 62 to 64).
The wheel 236 is-codperating with an elastic indexing V
30 shaped convex finger 242 which extends longitudinally and
horizontally towards the right.
The wheel 236 in combination with the finger 242 does form

B kind of ratchet whee!l and pawl mechanism.




25 1t is thus possible to design the wire nobile
contact Tin a |ess. strong manner since it. does no
| onger ensure any tactile or .audio function anlor
WOrgeH1135Pove its life length. In the enbodi nERGT/EP2004/051095
illustrated in details on figures 54, 65 and 66, the
drum 32 is nade of several parts contrarily to the
first 30 enbodinment (fig. 24) where the drum32 is a
singl e nol ded piece. The drum 36 is thus nade of a
~main tubular and cylindrical nokged body 180 having a
central axial tubular hole which WO 2004/ 112070

PCT/ EP20041 RS L 0ffe)dhg nﬁggrvens PawEM42| bahafds 252an elastlc
t be made of astics or of netal and wh

" which. nj gh
7S roindeling A wHhefe EHRPATE) b dhe fwer fgusing 22 so
OPPOShS AceBHsyIRb 4 RIGANEIRLI S c8BBerAGRg SRRBELARTy with

' an axi al recel ves an nd ro
| cOnsttrte..tndegnatmsdmﬁ andltaath 840 ofcitvei ratshet ehieel236.

a right 46, for the Qnz moun

G i o rdDnthen St PowkShetsa: T netarice, Hisge 54 and 55) the
housnn@gaﬂam:sﬁhecénbdtm 8 ROPRSE: csﬁaaoesaﬁaehm:on 238 of
medi an verti cal and | ongitudinal slots, left 48 and

“ti ghtthsowhgel 236. ener ge vertically in the upper face
24 and eagfy, ¢f g%ﬁ"ﬁ‘ @s@@ﬁeﬂ)?{qﬁuré? g3 tﬁ%ftﬂlgngﬁcﬁqﬁdentatlon

vertically sliding arran rrespon
sect i 208 4¢ d&Bnﬂatq@bylmm }ateréﬂhmcﬂinedl (@" fo r&“):rrpptfﬁéd faces

dt wh 36 f tall
3 oiP % SRS B o Bl 29 SRS o obuaehil o e
“‘wheelgyddfipfi ght al so be made.in a single piece with :

the 15 central shaft 252. Alternatively, all the :
conponent 40 1fsnnbmlon4w"tmwe m@npghand2dgnangienspel the pawi
real ig Fr?gga 1e | pl

pi ece, “depén “Ih%ﬂtﬂé- %ﬁ ﬁghg%ﬂs.r%quﬂ Sr tnéshcjb',oq%edesce"dmg
suppmeﬂ’tldailylfvdh respedt, tet the Angdre 2dant tied \brpm:ifde of the

08 fladlatidl A4 adky ronles & ek Srfing | Gneiddic effect
user awtinly 66 dhbidram vbﬁ@dan;ﬁahafwvim’fdfpn and to

i nprove its gripping” of the drumfor rotating it
and al so This a%fyrsmggeﬁ@ﬁtecom&bm. m@d!tf@mfmthq:mnamerted by

|65 4R RahRaE bl ApetpRegs o ven, 2, The ko
The arrangement of the pawl and raichei mechanism does

- 20 provide the user with a tactile and/or audio sensation when t.he
drum reaches a new anguiar rest position which also corresponds
to a rest position of the pulse generator 100-T6. According to the
first described embodiment the audio or tactile signal is generated
when an electrical pulse is generated.

25 It is thus possible to design the wire mobile contact T in a
tess sirong manner since it does no longer ensure any tactile or
audio function an/or thus improve its life length.

in the embodiment iilustrated in details on figures 54, 65
| and 66, the drum 32 is made of several parts conirarily to the first

30 embodiment (fig. 24) where the drum 32 is a single molded piece.

The drum 36 is thus made of a main tubular and- cylindrical
molded body 180 having a central axial tubular hole which




. the main body 180. However, the nunber of- knurls is

thus necessarily reduced due to the nolding

techni ques. The previously nmentioned one piece nolding
VP HHEIHWTUm easily permits to define an anguPGFEBHE4/051095

precise orientation of the 3o knurls 264 with respect

to the pinion 100 and the wheel 236 which al ready have

a respective nutual. angular orientation as

previ ously nentioned. WO 2004/ 112070 PCT/ EP2004/ 0. 1095

36 |If the nunber of the knurls ig5 reduced and simlar
to the nunber of teeth 102 and i ndentations 238 which .

i s geneceives aceaniraissitafy5Rewhich mighti bewehde ,ofgpldstics or of

al so dependi n nth [ d t
Ehe_drmRtalang which b sp@iabiin et £ ahg raamapd it 80. :
bet ween tW@ng“q]%R% aé;bﬁé@lte%é‘né!@\’véfdhi’e' Behf?g] VéHdft 262 cach

pl ane PLM an an opposite | ower one facing the .
br anc eanpdseand@nB3axighenopene hiemwhichn recgivesgamrend rod

- rest pOSI 1,0 r,evi r r

of St gl aRe Bt onT SRetigns, To Fbp T 40, for
mat er itak Fcﬂ:at@nhﬁoUﬁﬁdgl and fgmdmgemmmmfg iblfrtbetlhember 32 in
knurls 264, they are preferably
' ndepdhaciwendigusies S2ooren, et flis 86 Rt ggmprises two

mol di r?'ﬁ’e&anaoeﬁh?%té’rf@rléﬁ lﬁﬁ iRal %hots Thbf 49%@“ﬁ§hi 50, which

is then not possible tor ze t knurls in
c onc awsne ngajvpdrcaltyntrbwampm nipaec2¥rand esch x8 Winigh receives,

th 26 Si 0 d d th

38" bomotatidnah v deatienty ShHing BRPATRT rab FE SaiEEbonding
t errporsabhbyi 44je4@rrggﬁgcﬁm3,§heat h 266 il ustrat ed in :
figure 66._The sheat thus.received in_th

ext ernal cbhpl drhsingapinigRotR arsk the whee! .‘%aﬁnaf@o&qr instance
180. 20:¢Ife Eﬁoﬁﬁg@h?s@@aﬁﬁbrﬁh?ﬂb n‘ig%é éﬁ& rﬁ 6 and 44.

b|-|nject|on een
repr esent e"ﬂherwlﬂegluiﬂ%& mighhadsd blel m\adegmaa snlweamgge avith the

anme I, C ematically represents a portion of
1ﬁor ﬁ'@gghﬂ:gtpg$gmll of an equi pnent (such as an
el ectronl CAREreaib/e I &) theqobmpoacwits Map, otfsacm 46, 100 and

accordi ng to figures 48 and 49.  The frams 80
“del | nB8t BYght J@nneawzeaem kge cirmupic single molded plastics

{ﬁgt 38%&@%%&9@5:@%@&%’%&059?e??@r?é ilbeSBapFobd, life
Jength, etc. 7

20 The central or mid portion of the drum 36 is here of concave
shape and comprises series of axial knurls 264 to provide the
user with additional tactile information and to improve its
"gripping” of the drum for rotating it and also for applying the
"enabling" effort F1 and the lateral end portions are here flush.

25 The knurls 264 might be realized directly by molding with
the main bo.dy 180. However, the number of knurls is thus
necessarily reduced due o the molding techniques.

The previously mentioned one piece molding of the drum
easily permits to define an angular and precise orientation of the

30 knurls 264 with respect to the pinion 100 and the wheel 236 which

| already have a respective mutual angular orientation as

previously mentioned.



lid 26. The | ower peripheral and horizontal edge
surface 210 of the lid 26 is bearing dowwardly on a
faci ng upper peripheral and 30 horizontal edge 284 of
WhWoghawidng 280 thus defining the vertical . pROSIER26/051095
of .the lid with respect to the frame 280. According to :
one aspect of this enbodinent, the frame, or wall .-
portion, 280 of the apparatus equi pped with the
rnul tiway WO 2004/ 112070 PCT/ EP20041051095 37
swi tching device, conprises a nugper (four in the
illustrated exanple) of elastic arns 286 which extend

freely dovmv@ednynist ofanb RhutiBer hewioad arfd edmilar to the
| ower end 288 which. bears on_the corresponding

- sur f aBENEL  of eedh| 60@r366dwd292“3§0&§c@350&m1% igr generally
1286 i §g mvggghﬁeﬁgeaﬂ é gﬁ %%“&ﬁé'é{lsoeg&@gﬁ?i@% on the.

elastrc ornmat I on evice 1s ver
i nt r odved! ém’rernahmllanmgtemoi thee avemi, rig :Q&iﬁssdﬂmﬂmamﬂémate a

Vo AlpBubPheRtn 25850 dantatidns 284" Lauarel o8 G rvertioal

the coramRsPRNdhAg é!@btdrpapeésu@qswérfoafé feLiRg hhala%anbnes B2
the position illustrated on figures 68, 69 and 72, the

devi.cen@B3.swheinl Yhe sbst isia ippanduaedeat positiaspeseviously

to t 280 (see also figure 54 on which the
fra nﬂfbbaﬁsg been represented). 15 In order to

enSEreht héf el gedat galmhmrmfeknuﬂe %MHbed@kavé@eaﬁﬂlor if a soft
W t t he, correspondi gCIrCUItS t he equl

é%ctfpgﬁhcmaés'agra{ﬁc bengsed i h'ﬁaw%%%ﬂ’ﬁe@wg the knurls
hol | oyg.pothey éfeogféﬂe%b@%aaé mvﬁh méﬁeﬁaémssﬁ@étﬁdm%bmar

~figures 71 and 7 he body 292 defines a rectangul ar
par almeptlpedff made dw meldingoaf e @iasiumericnmiaferial. This

dovi Ry 1S eR Hor WY STalel I 1S BER K Spfoncave
;:ent Lrgidsgoftmer??g momlggﬁebré?;rlljsea;rl es of cogdgct ive
e anocd. thecaisrin2 BB S sl BOTs Phiepf intiy,and then

t er mRal b&igzﬂﬁ nﬁ’FroBh&e&’eﬁh'e?étrﬁ@upﬁeéléétﬁﬁlFS/ M- t@@porarily

Each track 300 is preferably one Tace of a conductive

net aldefetming toe reaihi 366 tiHospeied ilo Boure £52 The sheath is
over Hlsdr%‘i’; ﬂlc%hc ;i’ﬁ e&?%ﬁtdltégrﬁﬁlerﬁemﬁﬁdgwﬁ%a%s of the

pln el ec connec
maln body 180.
20 The sheath 266 can also be realized by bi-injection molding

with the body 180.

1t has been represenied on figures 68 and following a
rectanguiar frame 280 which schematically represenis a portion of

a horizontal upper wall of an equipment (such as an electronic

25 appliance) equipped with a device according to figures 48 and 49.
| The frame 280 delimitates a central opening 282 which is
rectangular and complementary to the external shape of the upper

lid 26. The lower peripheral and horizontal edge surface 210 of

the lid 26 is bearing downwardly on a facing upper peripheral and

30 horizontal edge 284 of the opening 280 thus defining the vertical

- position of the lid with respect to the frame 280.

According to one aspect of this embodiment, the frame, or
wall portion, 280 of the apparatus equipped with the multiway_




Finally, as illustrated in figures 73 and 74, the lid
26 m ght be made by nolding as a single piece with

t he -upper wall or franme 30 280, thus sinplifying

- WOgeHBI3N7and al so permitting to suppress thePEragLi0¢/051093
~locking arns 286. WD 2004/112070 38 CLAIMS

PCT/ EP2004/ 051095 1. Control device (20), of the type
conprising.a plastics housing (22) accommpdating a

revol ving horizontal shaft (44, 46) which is capable

~of being rotated, in both directipns, by a manual ‘
driving drum{(36) supported by the shaft to which it

I's rotgpitHinl! Bﬂevbdé‘k%@mpﬂséshfhtt{@mblerﬂ peue hint e illustrated
shaft is rotatlonally inked to at |east one rotary

- rrenbere)(amnbe) ofeelasycrayms 28 6gwhictnegtend irpedy d@amwamly and
| t

ospecind, R NainBo HrEE ' [URG o8B 288 Wfijch bears on the

cursorcowre@ohcﬁpgawrmGeemzlco‘fthewewpbocgnze and of :

the t h th ted h that it is .
voBti onr 1 y ERSPHRrkingarT 14655 EaTP BEARSURPCRT 16 Automatically

about g&cabed BV VIS EHT HePorndatisy ﬁrh%rnt 'i‘ﬁ’@oﬂé{ncteo id hertically
| ongi tudinal axis (X-X) 15 of the shaft so as

sel ecintretycedofosk maunding iiggthd rapeningf 280§ |dcafmwardly when

when SopSRRI e RGP RATTD At shit tp&InksRel Yol phgpod face
subst 200 @f &dch @rnt RBSCETpETalES Wit thideotiesmonddlg portion of

~of a se ond trt\/\ﬁgir menber bel onging to a second .20
shPt chi ﬁé"%ﬁ' a force (F2) of vertical '

orientatiofp ithea , f ~@N
the two Ioﬁ1 |ttﬁﬁd ‘t él!uotirﬁtfér%cgirm ‘yr§ geﬁé%dofz the

t hi r ddemmaﬂ lﬁs‘mﬂiyr!obbed@m@qsaiiwwcﬂnw:ﬂw swamed:ﬁ ’mgthe frame

el ZphPt oo iad o Mirel) Pld Palnd, 7Y ' been

| ongi tepj-lengelnt@m s of the drum (36); characterized in

that the drum 36, 41, 43 ts vertically

okba cent '@ © rensye eEE@”CBé)COBB ﬂ"thr‘?'ﬁedg‘”ce 20
threey iy §R8I B&rrlé@kiéndiﬁ“d Air R DfUPRE écﬁ\ﬁpﬁfér{toﬁ}(é@ctmmc

28) of the housing (22)" and which, froma rest
posi tappllamse,sféueelatttaremyly comprise a hollow body, a portion 282 of

which is illustrated on figures 71 and 72. The body 292 defines a
rectangular parallepipedal vertical hole 294 which opens in its

20 upper face 296 and which is adapied to receive the device 20.

| The internal longitudinal face 298 of the central hole 294
comprises a series of conductive tracks 300, each of which being
positioned and arranged to cooperate with a corresponding blade
or terminal Ci-218 of the device 20 (see figure 72).

25 Each track 300 is preferably one face of a conductive metal
sirip 302 on which the plastic body 292 is overmoulded and which
constitutes a fixed contact pin for electrical connection.

Finally, as illustrated in figures 73 and 74, the lid 26 might
be made by molding as a single piece with the upper wall or frame

30 280, thus simplifying assembly and also permitting to suppress

' the elastic locking arms 2886.



30 elastically defornmable under the action of one of

the said forces (FI, F2, F3) of vertical orientation.

2. Device according to Claiml, characterized in that
VEROR/112070gger nmenber of the said comobn nmenbdICBOYPOHS1095
- a trigger WO 2004/112070 PCT/ EP2004/ 051095 39 branch
(131, B2, 133) extending radially froma central

portion (80) bearing vertically upon the bottom (56,

58, 28) of the housing. 3. Device according to daim

2, characterized in that the seggnd and third trigger
menbers are a second (B2) and third 5 (B3) trigger
-branches, made of. conductivegpRipges al, which are

di ametri cal | y opposed and | ongi t udi nal I y aligned, and .
each of whi &ontsolsgleriag (2P) of athg 6MPPyCQiEPBFWL90I3e plastics

f

svi 1 cTPRBL 2 rCoRhaddiite Ry Pihg, AERZ6M Rl (44, 46)

an el w:chmﬁ ¢g|cag;abge;uflhygn@ebmed ﬁnm;ibrxgiexﬂm_lr_m‘ Fl)igOaamanual
pair o associ a i xed coptacts : L e =

- PR, 2ffiving 9amafi6)ssunnesian by 1heeBath Grrpisty fdp rh%ho"a“v

housi pgkéd?2) . one of which ([T2 P2], [T3,P3]) is

situated substantiall y vertically in regard to the
free ehth¢ dgpe 88)wbicht e skaibds anoéatmna@z;émkedrtar@weast one.

(B2, B 0
Char oaery 7BameT {46) HEBREITE b7 & Rinrdter (5) ofsfontrol
gf 86\?“ g@flstbﬁ paRRs tfa{aanablmdonﬁ;ecap;?mmf eiﬂpaema{ly for
~drum rests vertica on t r face 0
e @mf)r@flrmq&h%f lﬁal@cga{%sﬂa 9igg) c ch?ftﬂ"r%dﬁ%*éy screen of
trig BEFQ s. 20 5. Device according to the

aim’ ch

preced| ng aracterized in that the housing
conpras@sofjuhedetypearia whkh 30 sbaftgis dnegyntedesuch that it is

Vet O mBRERe “ododlidtlsl I SRS, LBefians apout e

8‘ t H@ah@ﬂéﬂsféghoﬁhizoﬁmlla‘)@s acihogding] todheilbhgitudinal axis (X-X)
ai ns or 5, characterized, 25 in . that the drumis
rit ur‘?fe'i!‘eeﬁ%ﬂls@aﬁﬁ)ﬁﬁm?tﬂ‘ée'& R{PyRkPE@'P 9gefingn by

the second gngl frat "tﬁg%%if B EF BB ing’to &MEESwitching way
according to any one d ai s to characteri zed :

int huhenraafcsmed(m)rei veﬁlo@@anermaﬂ@m issappligd substantially to
uni orneeEhBE Pghiblthe dFRfF(R); conduetve mtertal,

- of a second trigger member belonging tc a second

20 switching way when a force (F2) of vertical orientation is applied

in the vicinity of one (40) of the two longitudinal ends of the drum

(36); .

~ of a third trigger member belonging to a third switching

way when a force (F3) vertical orientation is applied in the vicinity

25 of the other (42) of the two longitudinal ends of the drum (36);

characterized in that the drum (36, 41, 43) rests vertically

directly on a central member (30, B1, B2, B3) common to the

three switching ways, which bears upon the bottom {66, 28) of the

housing (22) and which, from a rest position, is selectively

30 elastically deformable under the action of one of the said forces
(F1, F2, F3) of vertical orientation. o

2. Device according to Claim 1, characterlzed in that each

trigger member of the said common member (30) is a trigger



30 fromthe said central portion (80) in a transverse
direction (T) essentially orthogonal to the

~longitudinal direction (L) of the second and third _
WO 2ggeri2ipanches (B2, B3) and which is el ast iP€alHP004/051095
deformabl e, froma stable and high rest position WO '
2004/ 112070 40 PCT/ EP2004/ 051095 towards a | ow

switching position, so as to establish an electrica
~connection between two contacts of a pair of

associ ated fixed contacts ((PO, 2%% P1) arranged in

the bottom (56) of the housing ) and one of which

(P1) i praidriiabed Bszikm)aéiﬂe@id;ug \fﬁﬂtalﬁﬁfrbm Ianceﬁtrapg@ftrbri (80)
tothe free end (90) of this first tri ranch
'}. 8. beariog mlsaﬂyn@%m Boipm (Fbﬁmaggd-’%} pLthe hﬁusmg

that the f

first, dia t?) ‘)éﬂ{’?f& oﬁ%g' e&gfg%g@e?og%én%?eﬁ%%l)m that the
][mde Oﬁewm(;@ﬁd Vtham!}itrégg@ merz\gecm aret Sﬂdech@nﬂ aB2) and third
romthe said central portio iC

si nul t&ﬁ{%)oi!agggeé%r m ynaaeoiaﬁéw@dwﬁws ]isf'é[;l which are
and hi gl d@Rla RO 'oeadt swarg? ith@WaP\ bHBhBE. and each of

position, so as ea esta an el ectri cal
connecwhigh lassa@ilvaly emtca!mdefwmbleoﬁmms@bl@ and high

f t
Dot ot FREUAL S AcR S TeARTBER e i B oaon (o2,
S ]lgbfth aps) o lesttésgyi?erdn téwdtﬁcahcbﬁg@cﬂoﬁ Cbéth@ehrmn godtacts of
0 € assocl e 1 rs er ran
addor  RAIF P© .@ﬁsaﬁ@taé %m ﬁ%ﬂ@apés dIlgO@@jr e[I?e'yﬂzéd[Po 28],
0 thatrel B81Saknigdi®in e YRiorEER" of e HBYsiE20], one of

t he assodi at’ion s secon d trigger nenb
(B2, B@I)nchza[Th,é?Z],sW&EB]hgsbs:tngtm osulk@tantually ver’uca}ly in

The s PGSR oL DR ITRNLAE bt (T ¢ SSPREIRLY, HHSRg branch
appl i q@2sEELantially to the center (38) of the drum

(36). 10. Device, according to any of Clains 3 to
915 25 chaﬁac@@vqcseacszwqrﬁattqa&!ﬁfmr59@@@%@@(Ei)*hat the

sudde t@te, S
trave{ﬂe\hﬂ@@‘%ﬁ“ﬁécg’ @4S: 438 YOG aRNS B ltl‘lré gﬂﬁfosﬁe axial end

. a way ad to'transmt a tactil
sensatsestions of tha drg:ge(rﬁ&jg‘asés Mestioally O@fthewpaer/f@@e of the

(20), reehr&gﬁa h%gg[té 18‘?@ seddnd DRELF CaRGCMith "EBAY trigger

any o
branches.

20 5. Device according to the preceding claim, characterized in
that the housing comprises g‘-uide means (48, 50) for guiding the
opposite axial ends (44, 46) of the shaft in a vertical plane (PLM)
perpendicular to the bottom (56) of the housing.

6. Device according to either of Claims 4 or 5, characterized

25 - in that the drum is returned elastically towards a high rest position
by fhe second and third trigger branches.

7. Device according fo any one of Claims 3 o 86,
characterized in that the said first trigger member is a first trigger
branch (B1), made of conductive material, which extends radially

30 from the said ceniral portion (80) in a transverse direction (T)
essentially orthogonal to the longitudinal direction (L) of the
second and third trigger branches (B2, B3) and which is
elastically deformable, from a stable and high rest position




30 characterized in that the said central portion (80)
fromwhich the said trigger branches (Bi) extend is a.
doned portion, the -concavity of which is orientated
WM 1d2078uch that the central WO 2004/ 11207 ®CAEP2004/051095
. PCT/ EP2004/ 0- 51095 zone (84) of its convex |ower face
bears vertically upon the bottom (56, 28) of the _
housi ng. 12. Device according to the preceding claim
characterized in that each trigger branch (Bi)

extends radially outwards and ssgpwards fromthe said
‘domed central portion (80). 13. DeV| ce according to

ei t hetowérdd ai 1w Ewidhidg, pogm@n;aebem Z:@Ckastabllbhtart ldectrical
central zone of the doned central E co
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mat ersaid dirsti rigpett MempPey comRIiNesd My aficgimeiametrically
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CRL: e SmpiSn D5y iEmpiEnly SeforBEPIE AR & Higbiand bigh

Pi ni- oigst 1PO3itionhit6Wards &t idw Widtdhingi plsHidh beas each tfo
shaft and is arranged in the vicinity of one (46) of

t he @tablishdanorelesisicahagennectinn pheéinaan tap least two fixed
consecils h s to??ég%ﬂ'ocﬁ? a%EoEgig?HfH% St:cfn%@gs %?ar?ggbd in the

upper sec on e cont act

as tcbotmmvokethé‘lmduémgngamé d;fhewhuoht ctsituaiedTepbstantially
one Qqr e.other 25 djrection t.he shaft

30 aiertgg Iy HE tadarel tebiie %, N Of RS Ershsialed first trigger
F5) &rhagpth (PO, P4) and/or a fifth sw tching way

(P5) between the novabl e contact rod (T6, 10%) and a
fixed fouPthDgviae @ccording clentasy ©ns)  ohnflaims 3s to &,

seot (R BIPAR I et ERId froSf AR gkt REGmprised of

consdhatassodiatioh §did23etmydandatiicd taggee members (B2, B3),

20 their switching being provoked simultaneously or substantially

simuitaneously when the said force (F1) having a vertical

orientation is applied substantially to the center (38) of the drum

(36). | | | |

10. Device according to any one of Claims 3 to 9,

25 characterized in that each trigger branch (Bi) suddenly changes of

state, beyond a set trigger travel, in such a way as fo transmit a

tactile sensation of its triggering to the user of the device {20),
through the drum (386). _

11. Device according to any one of Claims 2 to 10,

30 characterized in that the said central portion (80} from which the

said trigger branches (Bi) extend is a domed portion, the

concavity of which is orientated upwards such that the central




of rotation of the drive shaft. 16. Device aCCording
"to the preceding claim characterized in that each
| ongi tudi nal end section of the drive shaft bears a WO

WOQa41112070 PCT/ EP2004/ 051095 42 toot hed dri PEHEP2004/051095
~pinion (100), which is rotationally linked to the

.shaft and between two consecutive teeth (102) of

- which is received an upper section (104) of an

associ ated’ novable contact .rod (T6) such as to
provoke the tilting of the contacf,rod in one or 5 the
ot her direction when the shaft is rotated by the drum

(36), Orogfﬂg Pﬁ“’lt&%&ﬁ’b % Nolbied f&@é BedQUniditicaly upon the

P4) an svmtc I'ng way (PO, P5) between th
cont acrottom (565,28)08 theobpusiagd a f| xed fourth or
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del i minhe¢hdi0 eyt m?ge«p mansﬁcmn)vexiteeﬂsh r@@mﬂydoama}tds and
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n@@ab@r@@ﬂmtawwwbﬁﬁrG@smatheoh@itt%r(ﬁﬁc B &Mb&chousmg

20 segh naé é‘g%? b |?R:'Id| nﬁht@nh?%ﬁﬂr%’?h&ﬁf ticﬁﬁheans for the

pl ane €ex end orizontal section
(118) sfaid wendrad pm'tmnr(BOs)prl ng, the free and (122,

contact wi 1 BFYiEBa A0 1 3e) Ope°elic gl g to 10,

- 20. DetiaegcleC@dliingtHat iy sdl@ ebntiae pseioedi(BQ) is made of

clainms, 25 characterized in that it conprises
i EBunicearuRYvaeRIRie(igy @ng df ?lﬁtﬁt”@lﬁmc%ﬂ%ﬁﬁdtq @ common

t he b?ig(ggné](g%@[cgf F%H%}QB@)PQ?I% in athee!Itfh t1)'%‘.\‘7‘1t of Hi8ociated

drum (. Is tota nsI ucl d
t r ans fixedntontacto ([iRD, 28D, [T@B2L+ [PB28]; {13, Ft?r]a-ﬂﬁﬂ Red
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characterized in that the said rotary member is a toothed driving

20 pinion (100), which is rotationally linked to the shaft and is

" arranged in the vicinity of one (46) of the axial ends of the shaft,

and between two consecutive teeth (102) of the drum is received

an upper section (104) of a movable contact rod (T6) such as to

provoke the tilting of the contact rod (T6) in one or the other

25 direction, when the shaft is rotated by the drum (38), in order {o

establish (F4, F5) a fourth (PO, P4) and/or a fifth switching way

{P5) between the movahle contact rod (TB, 108) and a fixed fourth

(T4) or fifth contact (T5), and such as then to provoke ihe

automatic escape of the upper section (104) from the space

30 delimited by the iwo consecutive teeth (1 02) beyond a set angle
of rotation of the drive shafi.

16. Device according to the preceding claim, characterized

in that each longitudinal end section of the drive shaft bears a



characterized in that it conprises a ratchet whee
(236) rotationally linked to one |ateral end of said
driving drum (36) and a fixed pawl (242, 244)

preesd by the plastics housing (22) to VV)PCTEHQNHMaHDw
2004/ 112070 PCT/ EP2004/ 051095 43 generate audio
and/or tactile sensitive pulses when the drumis
rotated. 22. Device according-to the preceding clains,:
characterized in that the pawl (242, 244) is elastic.
and in that, in cooperation 5 mn&h t he i ndentations -
(238) of the ratchet wheel (236), it provides the drum
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ddch eihe dwozconsequjive te%theb%x@,%aa%@dawkehﬂ r@atlon of the
-cont r(ﬂJ,V@thfﬁ the displacenents of the cursor (202)

along a sane axis (X or Y). 25. Electronic appliance
accor di ng 170 Deaica a8¢ordihgriacCtainz df, icharacterided in thai the

d h i t chi f a fj . - (20-1) of .
the_tHgvals ceatafiorof 567 SXEHRaF sihantlntn 6P B ertical
25 digiahac@ e} sefbaththe dbiviig pinida @od)axis (X), and

thefourth and fifth switching ways of the _first . )
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-di spl t
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20 section (108) movable in a transverse vertical plane exiended
longitudinally by a horizontal section (118) forming a return

~ spring, the free end (122, 124) of which is immobilized and is in
electrical contact with a fixed contact pad {P6} of the housing.
20. Device according fo any one of the preceding claims,

25 characterized in that it comprises illuminating means (176) for the
drum, arranged in the bottom (56) of the housing (22}, and in that
the drum (36) is totally or partially transiucid or transparent in
order to conduct the light transmitted by the illuminating means
(176). .

30 21. Device according to anyone of the preceding claims,
characterized in that it comprises a ratchet wheel (236)
rotationally linked to one lateral end of said driving drum (36) and

. a fixed paw] (242, 244) supporied by the plastics housing (22) to




associated with the control of the displacenents of
the cursor along the said one axis (X).
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generate audio and/or tactile sensitive puises when the drum is
roiated.

22. Device according to the preceding claims, characterized
in that the pawl (242, 244) is elastic and in that, in cooperation
with the indentations (238) of the ratchet wheel (236), it provides
the drum with an elastic upwards return effect after that the
corresponding lateral end of the drum has been vertically
displaced downwardly. |

23. Electronic appliance (200), characterized in that it
comprises a display screen (204) and two conirol devices {(20-1,

- 20-2), each in accordance with Claim 15, for controlling the
- displacements of a cursor (202) on the screen 'along two

perpendicular displacemeni axes (X, Y), and in that the two
devices (20) are disposed such that the rotational axes of the
conirol members (32, 36) of the two devices are orthogonal and
parallel to the said dispiacement axes, respective’ly.

24. Electronic appliance according to the preceding claim,
characterized in that the second, third, fourth and fifth switching
ways of each device (20-1, 20-2) are associated with the control
of the displacements of the cursor (202) along a same axis (X or
Y} | '

25. Electronic  appliance  according to Claim 23,
characterized in that the second and third switching ways of a first

'-'(20—1) of the two devices are associated with the control of the

displacements of the cursor along one axis (X), and the fourth and -
fifth switching ways of the first device (20-1) are associated with
the control of the displacements of the cursor along the other axis

(Y), and in that the second and third switching ways of the second
~ {20-2) of the two devices are associated with the control of the

E displacements of the cursor along the said other axis (Y), and the

fourth and fifth switching ways of the second device (20-2) are

associated with the conirol of the displacements of the cursor

. along the said one axis (X).




