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WD 2004/ 024423 PCT/ EP2003/ 050605 "Trackbal | device for

controlling an el ectronic apparatus, and production
w@e@am®3s23 The present invention relates to a CBPOI/EPRL003/050605

device for an electronic apparatus, in particular a
“Trwokbalbideavied foe comtoniling arcfedecdtondcagpparatus, and

"trackbal | ". The inven i0{1 thus relates to a control

devi ce of the typepreﬁf‘i‘b‘? IGhPrACHPIstic housing in

whi r rang At (PPN =\Lol YA cggi for an
ehar (8 PregEAin bR AORIRE, o BYRINNBIPAEIGe for

eleB¥rohieoabpd ratesben ipartivalber s dévicepdetheatypal commonly
nounted 10 rotatably in the housing, and of the type
refemashitchasachtraekhalls tied in rotation to a nobile

0 phne: E’rﬁv‘é?.r?%:p&? thiis” aPlplendter camaobAeuicdual the type
corf T gna, Bt Gt d gl o tRER RGNS X drf Bk /b WithiBgonal
rev&‘ﬁ?imgficﬁdﬁ?@c%HﬂsV@FiQBan im rdtaticas! ep@H thdvotlowhirdstions,

t is'elastically restored, lies along a :
by sabsbantolalregmberi ¢al thdi fecm avf i shiherieal dwell mounted

span of the rod is received Wi th play kB between two .
rOt@&b@ednlm%rﬁpul%%ﬁ 3BAt Qéttré@eﬁ'yé?%s',n IR IGthigachs shaft is
. unted t.ilting gl oball ' I [ S
tied Sy Bialics! {Ae0uBBisy BRska? BRIAME (B Sgenerator o
cort?l ts'ighaggfjiﬁ b aetibata P8t Ahe Wigpld Behtd At idfnatoutd®r over

assocl at e codi ng shaft, between two consecutive _

a $emsdnobfwaircheiectrendétveppamatuspest shan ofpe hin which the

nobi |l e contact rod in the rest position, in such a
genala ey 0b csxnige! nenalstGapTISese contact rod, in one

2s direction.or the other, when t sqci _at c.odi.n
shaft ?‘s”b‘PBUQnCOl Bt qujowhé,ghag?& ztsseg?&& ?gﬁ?ﬁ)gh fowards
it riisc @l thes! P33R nenAIPrvertical
Whg'%rﬁg'? Iosf %tlﬁgﬂt%%&{‘ ir%gsgwiggt’ a’éfgsl g‘é@ﬁgaﬁdgcausent he plvertic
diradtiomtihcwasichpendoivef dgen uppdhespan fisonetbivaspawéth play
delimted by the two consecutive teeth beyond a . .
belpeent twd apgosast laberali veswontasleelestriti.eand which is

SR MBS RRTA B BLEg o avis
of g s AR BOgyfagt oot on 111 ea by he

- and a toothed pinion, tied in rotation to the associated
coding shaft, between two consecutive teeth of which is received
an upper span of the mobile contact rod in the rest position, in
such a way as to cause the tilting of the contact rod, in one
direction or the other, when the associated coding shaft is driven
in rotation so as to establish electrical contact between the lower
span and one or other of the two fixed contact lugs, and cause the
automatic escapement of the upper span from the space delimited
by the two consecutive teeth beyond a specified angle of rotation
of the associated coding shaft.

According to a known design of a device of this type and
which is described and represented in the French Patent
Application filed by the applicant as No. 01.03579 -
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and represented in the last figures of the appended
wolcemionge3 the nobile contact rod is tied in rRCHEPDING050605

to the last turn of a first axial end of a spiral

torsion spring, made of netal wire and of horizontal
FRxiAs2,88€,2Y1i ndandal remiseftadi dh ithe 4sasbniistates) of the

in the housing and the se%cl) d axi al end of

1 gh, i .
apRReIsIad 2@ WH 88t dfifornP &Prat%tyff)ﬂafsmlﬁanﬂﬂ):ﬁs%tahon to

con t IS¢ { tilti I t :
triETAGE pah S TR ARG 4he' JREOLRHAA 1o B sring, mage of
m%%m%ﬁ?%rﬁpcafnaoﬂ@émawg&%,dima E9lindeiceisbady of which is
proposed in this docunent, the 1o upper span of the

acobn e adhated tinr tile i soasli8g aedt tlkpasewbinch aXial rendhef which
_nmobile contact rod to the last turn of th {irst xi al
isehenrepbilineds pn i Fpfattenwi dHehed Wdda that ha makile contact
rallel to the axis of he | ral s .
8 sreuate] " TufBtnefapall B 4 A JRNSORFAF arsppayalie to
Wale) i the spring is
“ﬁ% o%:)ﬂgdéfﬁh?o?%%léghé‘%yéwﬁlgggﬁfg}n whi ch egtends
via apdeardingf taxitale odésigmt peopeisiech ini tthés f document, the

extends via a free end strand which is of sem circul ar ,
upbesespleyi 1§ e amddviheaeastaet tioghlispRad80 nbsidhsgan which
.way as to be received vertigcally in a co ary.

il BipirBRR o Fortatt ioq e (150 1 HGhaNTBaPt ThF TRl kial end of
a eritiLC t i
ARG WIS & WS PRanGialdiB] tp e axis of
tid spREl §plingy iemd asubrtahhiaalbpritaniehtigl clan thengiestiphery of
of a conducting lug belonging to a span of a flat
thradbedwolthé¢isgsriagong a bl ock of insulating 25

i,gl of the h ' . j , ,
Tot al %Gt EREABH chrdu HRCURPEIND tReDl mek by (thg 2tation by its
|a£?#%@'rﬁ' WhREK & StVEE MO dest%\]\H'b¥p§x?:9fj'6‘ﬂenéation which
evices such as'this are particularly conpact an

itBiegheB@ehdBng e faed &he pteaedtwhivierisi of Semidiecular shape
aimed at inproving certain aspects thereof. The design

lyihgedich @odovgnwaridsy werivedl nglaneeinl sudlncai aveyi s to be
e O OB &ty e LRy Bt e &S SRIAWNEY id $8%HWd in the
lower part of the housing and open vertical towards the top.

Each lateral lower contact element is a fixed contact lug of
vertical orientation.

The contact lug can consist of a conducting lug belonging
to a span of a flat cable which lies along a block of insulating
material of the housing.

It can also consist of a metal fixed contact around which
the insulating material block is overmoulded.

Ball-type coding devices such as this are particularly
compact and high-performance, and the present invention is
aimed at improving certain aspects thereof.

The design of each coding spring affording several
functions is indeed complex, thereby entailing a relatively lengthy

forming cycle time, in particular so as to guarantee dood
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formng cycle time, in particular so as to guarantee

good WD 2004/ 024423 PCT/ EP2003/ 050605 3 parallelism
wheimoen2t he pl ane of the fixed | oop for rotatPONEPL0Y3/050605

i mmobi i zing the spring and3the plane of the nobile

| oop conprising the nobile contact rod. Specifically, .
parallaliskmobetewsan i dre oplame of athee ofixee laop, fog sayationally

defect, of parallelismbetween, the 5 anes o% g[he fix

) d
inRmPbFNGe [R8pSRiNEs ANk fhea hlke: of the mobile loop

[ LLani [ r of the nobile contact

ng)'%ﬁi%ﬁﬂé P[gsepglégﬁg (géb,éer?{;?kgfj'pl ane of the housing,
a recesse Offivdiigh ihefed vRaoWe dbNAfohoep thEstate of the art,

invention is ainmed in particular at proposing a new

any defiegi bdr prelledisani drediveenobhei pilagest eathdhe fixed and
caodi ng spring about its axis. Wth this aim th
'Qh/'é@ﬂiQﬂp?prQiN@%@S& tonarapToRlfePapItoANG in the rest state

mj
venenti.oned t ' Jo i,le_cont r j
of 185" TRODI Bt 0 ehtorOleWiEd e fBE o] of VArffEa; Bfahe of the
; Io@N idal i i nasie t al
D bR T bR R e e 1P Doy of
whi ch Titse aprppemtidat 6d aintd® housangcahar tae Ereg@oeing a new
axial end of which is ipmobilized in rotation, in such
dasigy tomthensotatipniad tomaebkilizieg iof Hpenteding) ePhgg about
: gl obal | y about a horizontal axis parallel to the axis
it§raXi% associ ated coding shaft, 20 characterized in

t hat R Of: . s€ X i &Rd [ i ;
B e e R e

trabovaneéntidried sppe whivehidls theermoigededniacbrobeis tied in
concave wall of the duct so as to immobilize it in

rot@tionoto Heeoeditnguin of rerfitgtaradabrerdi e§ aftansdonal spiral
devi di 25 to the i tion. - the. . .

SPIGm R HEng o &Y BTG Sadr o] QPaPnig! ot e Guindrical
bé?’é@ic}nf;rw”ﬁi;cﬁ i'éh%c.tclbrrﬂﬁwéﬂSt@@aﬁﬁdtlﬁé/tlﬁﬁ%?ngf beet the second

an electric current throug e said turns;
axfat ellte cdughitls iefinghdiaill2e $dni tiatioh iinasushapeway that the

the open face of which is oriented vertically )
nupbdedsordadti rod his coausdedr tilting globally about a horizontal
axis parallel to the axis of the associated coding shaft,
characterized in that the span of second axial end of the spring is
accommodated in a duct of the housing with at least one turn of
this span which is thermowelded into the concave wall of the duct
so as to immobilize it in rotation.

According to other characteristics of the device according
to the invention:

- the thermowelding operation is carried out by heating
the said turns;

- the turns are heated by Joule effect by passing an
electric current through the said turns;

- the duct is of globally semicylindrical shape, the open
face of which is oriented vertically upwards, and in the course of
the thermowelding operation, a downwardly oriented vertical load

is applied to the turns of the spring;
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t he thernowel di ng operation, a dowwardly oriented
vertical load is applied to the turns of the spring;
wa\e» 020846924423 PCT/ EP2003/ 050605 4 - the | 0oaBICT/EP2003/050605
applied to the turns to be #el ded by neans of two
el ectrodes for heating the said turns which are
appl i ed the toed iaxaap?iadjwuihs tornshi® Heowseleied by means of

TR ST LA OISR St T BraCHEbiSE to ho
a%‘ﬂéelcg n'dstﬁfﬁ@ﬂeﬁ}%"%r?)tﬂgréf ﬂﬁ‘e%&v@é”ﬁé’@é@ﬁﬁs"% lthef concave

uct,  Oppos ast one of f

whilEbfap dedtt urns; - this fixed conducting contact
l'ug belongs to the upper face of an end of a flat
cabl e-r dbei védvice t bompuises); aldixedacvrduehag weontact lug

RRBRaF R ide Aol 6n a0 e copcid T the cuc,
obRoifE ftig 25U HARE, of tBE"bA5 SharapWiBech its: 'O

opposi.t gHj§efikewelcSPAN cbind Neon @bt e g WYleeigs o and upper
is elastically defornable i'n the horizontal 15 plane;

facé hef hawendsphra Oifatt teb heelceivedt attheocdoasdnghe

free end span of the fixed contact rod are two ans
of cyli rR@EBapf ithe@ two aRPeREofataial fWed EoRtact elements

. rod, Qsi,te its e tact. . n._i i pki :
€57 b hnen ot T (3R 88" itniZaA 097 Pl o gy axis of
tiFQALRBE tH ﬁfdcrﬂ'r@_e@ohfbét wald, ¥hitche i5obEiIR%into the housing,
sal i xed conducting contact |ug belongs to the

aneper ffesesntl spaendfoivhachl hescaplpesitedhedoinert span of the
housing; - the nobile contact rod is made in qne piece .
mwbiet Bentegt rad gnd g, edasticadly siqfedmagigdnatise horizontal
gémgtises a toothed pinion, tied in rotation to the

P&84Bci at ed codi ng shaft, between two consecutive

teeth ofywhiichyés {G5R1 BEdt1R8 HRPSTIeSBAMtalt! F@d”ﬁhidt She free

f
contact rod 1n the rest position, 1n such a way as

e@lspdrheftiHd fhe dfcdiiaictcrnd ante twad, sparmef cylindrical rod;
direction or the other, when the associated 30 coding |,
shaft -i sthei eod i of reashi dixed orPEstrasl i ppposite’ its free

c%n %tcctlgﬁld span is a linking strand which is in contact with a

fixed conducting contact lug arranged in a wall of the housing;

- the said fixed conducting contact lug belongs to the
upper face of an end of a flat cable received in the housing;

- the mobile contact rod is made in one piece with the
spiral spring;

- the signals generator comprises a toothed pinion, tied in
rotation to the associated coding shaft, between two consecutive
teeth of which is received an upper span of the mobile contact rod
in the rest position, in such a way as to cause the tilting of the
contact rod, in one direction or the other, when the associated
coding shaft is driven in rotation so as to establish electrical
contact between the lower span of the mobile contact rod and one
or other of the two opposed lateral lower contact elements, and

cause the automatic escapement of the upper span from the
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contact between the | ower span of the nobile contact
rod and one or other of the two opposed |ateral | ower
wa@oeonaeid2el enment s, and cause the automati c eSPEPERENS/050605
of the upper span fromthe 3ND 2004/ 024423
PCT/ EP2003/ 050605 5 space delimted by the two o
spapsededimiteddih theytwe zaprechtive taaghebeyond a specified
ation of  the haf t it conprises two

abRla o ratation vt ie edie hati s Corven i n

rotatio ' t i r | y al :

mount .edr]tS%r%gﬁgwéo% FW%{ hg?tﬁoﬁgﬁﬂg? é%é;rglgﬁggt dboecljlr?gq ushafts
diiveth iR Fetizatd®n e iAPBbR éidicitbes eBnta bedckigalldmounted
to a generator of control signals, - the torsion _
rotartiabdyi $n ndve bbusing, aedchn shaftekedngaltie di bmetadation to a
is equal to the dianeter of the wre, so a

MOPRE; 0dinG ¢ eaanbP AN GAG 18 & TENREA TN ehGantrol signals;

al so pr S elge) or, fjxi I efmen
made of ?ﬁgcgﬁlﬂ%&% n%sﬁi'td{er'lsalrhéid?a&plr@&% ca@%d)iﬁottsane)(temal
d%ﬁ%ﬁ@rc@ Farﬂl‘quro ehECA Tt cf VPN f, §b%a s tRecbRstitute a
i ch at east one span of the netal elenent is
targionbadatsdring.a duct of the body, characterized in
that the said at |east one span is fixed 15 by _ .
t her nOVRE diNME NP BHEOC BIEORRS &l B BfO@ﬂﬁSdi@%/.flxmg a metal

ofREHer hade 355585 SSORGRRLRTS iRy U5 B)%RI 1hgay of an
e!‘%g“’?g?g é@ﬁg?rgn?@l@r@gtéeg%gsﬂﬁﬁﬁner %ﬁaqgf%a?letg/tp%gsm Ahich at

|pastiors: apah et the metaertlenhentigh abeospamdatachén a duct of
duct conprises an open face which is oriented C
tiverb o dyl, |hamrierizednd thattthe caidsat deasieone span is fixed

h | di ' d I ' d
bYe 170 Tl optheceferns el &' <fle Bt ne
of twd S LTThaD QIR RACRTRAG MPNE b TR

appli ed e tiregndweldine spédatiopansotatrhiedredat by heating
el ement fixed by thermowelding into the concave wall
the said gpan obiiing neabalelement;cs and advant ages of

the in_vetr}]té osnaivg Islpan of the metal element is heated by Joule
effect by passing an electric current through the span;

- the duct comprises an open face which is oriented
vertically upwards, and, in the course of the thermowelding
operation, a downwardly oriented vertical load is applied to the
said span of the metal element;

- the said load is applied by means of two electrodes for
heating the said span which are applied to the ends of the said
span of the metal element fixed by thermowelding into the
concave wall of the duct.

Other characteristics and advantages of the invention will
become apparent on reading the detailed description which
follows for the understanding of which reference may be made to

the appended drawings, in which:
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30 becone apparent on reading the detail ed description
which follows for the understanding of which
wWo edognerace may be made to the appended dr awi NnBST/EP2003/050605
whi ch: WD 2004/ 024423 PCT/ BP2003/ 050605 6 - Figure 1
is a plan and three-quarter front right external
per spectffigairei dwjs véni ke m em ésttes-a) Wwavrter of rardvright external

accordance with the teachl ngs, of the,i nlv ntion with
PefSPeshVECVIoW, "WNExN .ref Igrents pscgﬂt@(pﬁge{ége in accordance

BB BB T V8 AL e R
plan vi gnR[ted 3 a0 $cakp 18l eldh§ & rYss caet vnéf/v tdilﬁ a larger

bare housing of the device of Figures 1 and 2;

s€aprrafstife varfougAcoitthandndsanktisecd ¢ vice ofi Iéugsuwcef 1;
t he deV|ce according to the invention, thr

ugh the
verti calFigabie dnig @ poapl vy Qlﬂéﬁt@"@eSSq’ﬁg? gﬁt@tﬁllﬁwer part

of 4B Bpre S aubind i the e SEE BEr (iR arakib 2y o
Figures g @éﬁ‘lé% 4BihngWhy gh TBeaﬁ‘éimBa‘étrer@@c'tﬁnnal views of the

repr esent the t\wo opposed contact positions; -

dEW@éea&cmdmgl an tHeewnwerstibar g recejte thie overtical sectlonal
illustrates t he various conducting contact |ugs
ptanreeené 4ptm &8 tindicates" in vihige 3 ﬁ@c,dellOeWhlﬁht ﬁl@e contact

tt f the h 10 1
rgfgﬁ] grgngoqeooqqe%qr? ) n%&pgl@,%lf@ﬁghv?tﬂggf rgts Sp\g)gfﬁ8ﬂls except
t I | .
T HERRYRls R R0 B S IRRET o] Bottor pECisPREprebented in
tWéetWoCcppspmé@@ndbngab@ pddigionews of Figures 10, 11

nd 13; Figure 17 is a three-quarter rear
perspectiﬂgaum Owis ra:mlaambuv@Waaa ahl@rguegmcade widch illustrates
| ower part of the, housin ure “
t@@rgaél&qsvecqn@w%mn asttastn ugs ok thes? SishaP el the “flex”

E&grécg‘? Ve I‘PnftﬁEe?é‘%%”&f theﬁﬁmﬁﬂgﬁqéQ is a

trve view on a Targe ale illustrates

@ cod -NOF fiFe pOC o dif BY ér‘é thewdivsimhilan; to figuref Figure 3
20 is a perspective view on a | arge scal e, which

wiliilctns il asésate f ivasdoosniséepsr od paeing rtbet sameonents in the
IcI)vr\]/Ye?'npt)é?tnof the housing;

- Figures 14 to 16 are perspective views corresponding to
the views of Figures 10, 11 and 13;

- Figure 17 is a three-quarter rear perspective view from
above and the right of the lower part of the housing;

- Figure 18 is a perspective view from beneath of the
upper part forming a cover of the housing;

- Figure 19 is a perspective view on a large scale, which
illustrates a coding spring according to the invention;

- Figure 20 is a perspective view on a large scale, which
illustrates a fixed contact rod according to the invention;

- Figure 21 is a perspective view similar to that of Figure 1
which illustrates a variant embodiment of the invention in which
the linking “flex” is replaced by connection tabs around which the

lower part of the housing is overmoulded; and
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30 - Figure 21 is a perspective viewsimlar to that
of Figure 1 which illustrates a variant enbodi nent of
wWO0 b@diopment i on in which the linking "flex" i sPCERPROBNS0605
by connection tabs around which the |ower part of the
housi ng i s overnoul ded; and WO 2004/ 024423
PCT/ EP200ig/u 080603 i¥ a Nigwr esipzilas to vihai sohifFigure 3 which

f wh
iy radasi W bwerepaEuPLdNa TEUIRG 91 he davifRcar Bigure 21

and 24 gﬁ%,lpefsgggz?wd 24 Be t\')%%ﬁsgé.nﬁxgwtsstr?oéado#@gures 3

evi ce accor o the state

ahbe4 andf twhidwf‘rbrpﬁ*b%‘éﬁtnatEév@@éVQU@m‘d doFtRacBtate of the
pat ent application. For the description of the

arnilénstrerte duin shel &biowveameartio medi hge nehneatadb@tpplieation.
vertical, |ongitudinal and transverse 0{| entati ons

accor(f@l@ teet hdewscriptign, c0kr dRe fHLFRUIOR cWEdsShall in a

LTS B A EROERY S0 VA P LERAHOR. B apoverso
o??%rfl" ﬂé}ﬁsthgbGH[r?g ko metVe Igesltrrblﬁéré’ﬁcéhfr%’me indicated in

identical,”simlar or " anal ogous el enents
Fbglpegl ng to the embodi ments according to the
i nvention or according to the state of the art will be
15 desB)grmI@Uebillqme\'\/s%r‘ﬁé'\aiurﬁslﬁlocaldQﬂ Hhenatmerlioyer. upper,

ref erences.

e i cﬁ’ﬁ‘gfl Ly Hé’sht eWZ{iﬁggeE%ﬁﬁgescg @hégg?\gt IeI of
the anf aﬂ‘f’e“ﬂé@@rlﬁm FRich %l 'nY@@hh%l T@@mllar or

deV|ce 20 conpri ses using 22 o st ant i al

ahizdbigeang! elkrpamak| ledphpedgl tgettes adansldma@&nmmde cxfccordlng to

two parts, the main |lower part 24 and the upper par

tize fl@rvmmtgoa covemdasirdigosihg thee stater par ttheni @ﬁ‘t will be
he devic

acco s the mai t.s

IHROTATF e b L SENRy CaRRT oo s Aeheruimer ieab e ferences.
or 2 h 3 ti

frict ?](‘)}ﬁ]B ?‘r\/\gtog?ﬁg onaﬂIrel \é‘%‘?ﬁ%g sﬁ;a W(Plneg%%r&}@é ch|eﬂy the
ell 6 PSS EL I8 radn vht to &h% ghate gemneeaber ankheot mesembsdlments

o?rlt%et?r?vgln%r(])arl generators are of overall

The device 20 comprises a housing 22 of substantially
right-angled parallelepipedal general shape made of two parts,
the main lower part 24 and the upper part 26 forming a cover for
closing the lower part which accommodates the main components
of the device 20.

The device essentially comprises a central trackball or
sphere 30 which drives in rotation, here by friction, two orthogonal
coding shafts, each of which is associated with a signal
generator.

The two shafts and the signal generators are of overall
symmetric design, and arranged symmetrically, with respect to a
vertical plane of symmetry corresponding to the line S-S of
Figures 3 and 24 and in which the centre C of the ball 30 lies.

Thus the identical, similar or analogous elements

associated with the coding shaft of longitudinal axis and with the
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symetric design, and arranged symmetrically, with
respect to a 30 vertical plane of symetry

waoeomesqendi ng to the line S-S of Figures 3 apdr/RE20a81050605
in which the centre Cof th®e ball 30 lies. Thus the

identical, simlar or anal ogous elenents associated
codltrg t sleatibdifngramayerse bomgi wildi hel degignaiedrlyn the same

t he WD 2004/ 024423 PCT/ EP2003/ 050605 8 codi ng shaft
referengss Paveerals énwemecgeed&méngf?eaewepﬁw%xne

referencg. n rals dJ X ‘L Whie T i y

Each ggéq(ﬁ}]ggs éﬁb 3%2?16(3%’2Irhuégc?gr}rg];[fssegagﬁébg\gﬁeda steppeq
cgwhumﬁ|cabd@/ognL%4g4T34Jh@/§eSﬁmep Rse tieekr e@dRNEBL, 36T

6L, 36T 5 of small dianeter and 38L, 38T of |arge

oflisamatlediameteruandd38d.,a88foof daspge dmabwter are mounted so

directions in the housing 22 aboyt an axi.s L, 40T .
a1 {6 ofaieilBniN ERBEN DO AIRN ST HiAPaSing 4d AbQutAN axis
r ere 4 . 42T whose peripheral surface
4@Lop‘€¢tt%fsr%{?tf'?ﬁcti on with that of 10 the ball 30,
and a ogi iy ks g ehdan g roller 421,
arrangeéé&gﬁﬁ?ygg:llgnguwhg%gﬁgbeML, 34'II' to whi cr?rt hey

42ie whedei periphatabrsurBacseach ogzetatesding fsicdfon 3®ith that of
32T, the lower part 24 of the housing 22 conprise

trecksd 10 samdymi factbed eading aleen 1¢dLnags aewhich are
46T Fi . ' _
aFandBak i PoniE thelobil” A a T If RBfcrihgFaeR tied in

rgftB%_“- 8T of a torsional spiral spring 50L, 50T nmade of
ne a? ic wre wound around an axis 52L, 52T.

Accor Eegeboht bacht glorlinly heafar32Lt @2Tasthe dowédipart 24 of
54T of 20 each spring is extended by a strand 56L,
tieThobsing A2 awmMrisesn regasfy alneeadrylispricgbgeneral duct

SBav AL, $8T.oR SORE Y Aol 58 (SRR ERbEEY PPland 16,
downwgt gy, | F‘e?eggfh'aqﬁ' PG EERER R ‘Wiﬁérifc%lbﬁnain body
received 'vertrcally i’'n a conplenmentary slot 62L, 62T

48hi chgTs dfommedrsivhide Ahirbovesripgr 5 @4, FOT hmddesohgmetallic
and open vertically towards the top. The strands 58L
wanel BeTnichapbate iam epdsrodsdad bt ed sl ot 62L, 62T,

bear Vﬁ%ct:(i)g llnlaltgomgag{jgtea%a%i {hsé é)r‘%mﬂengals!tjg[%rﬁ454L, 54T of

each spring is extended by a strand 56L, 56T of axial orientatioh,
along the axis 52L, 52T, which is itself extended by a free end
strand 58L, 58T which is of semicircular shape extending
downwards in a vertical plane in such a way as to be received
vertically in a complementary slot 62L, 62T which is formed in the
lower part 24 of the housing and open vertically towards the top.

The strands 58L and 58T in place in their associated siot
62L, 62T, bear vertically downwards against opposing lugs P4L
and P4T of the flex.

The first turn 64L, 64T of the spring 50L, 50T, axially
opposite the last turn 54L, 54T, is extended upwards by a vertical
strand 66L, 66T which joins the first turn to a vertical mobile
contact rod 70L, 70T by way of a 180° bent upper strand 68L,
68T.
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and PAT of the flex. The first turn 64L, 64T of the

spring 50L, 50T, axially 30 opposite the last turn
wG4004/03413 i s extended upwards by a vertical BCT/APZNO3/050605

66L, 66T which joins the fi¥st turn to a vertical

nobil e contact rod 70L, 70T by way of a 180 bent

upper Totusanth&8shapésy. ofdildsoenapaf2gach spring is such that

PCT/ EP2003/ 050605, 9 Thus,, t he shapj ng o hi nd_aqf
theathiripl R AN &tk Bk WRECpBIatngos: fObd BT Spgrthe bent
ct d, 70 70 b L T
SUREBAECIoBT (Mot pfaftbles 308 WA LAB o8 of the
céﬁf’é%ﬂ 'r@dgnlié M?ré'\ﬁéﬁi@éﬁrﬁﬂaﬁl@mﬂaﬁiﬂidlIya@@géhaial to the
to the 5 periphery of the cylindrical body 48L, 48T of
péhiphspni of thelLcybaTricat bardly Adlt,04BHeofttaee springedOL, 50T.
art, the vertical orientation of the contact r

d 70L, ..
70T, Araardipesto gba stakeretinesafi o€ h\éertaggf)&ﬁ!%lﬁfatlon of

o oBRaLheitly BT A 101 8 PhEF A B o the

d¥&ldh oo La)éhdm éﬁné%@'mt5@21wi§r2TitsncéHt:é1cﬁ roRy 7@t 80T and
position the spring 50L, 50T angularly and to

it50b ahit ogialaind i58IDPIFS T e thies |atté rcbepngsgugdetevertically in the
54L, 54T. The lower part 24 of the haousing 22 is of

skedl B&k,r Bt -inasgicdt davaly @egopddsitigdhdhg sipg 50L, 50T

and it is deljmted in particul.ar by a t 72
apgtaEyh@i9o afo%téﬂgailg/pém?]é)gg“%rf 'ﬁeeﬁ&t g(ﬁ(?ﬁ‘gfnsmg the
|ﬁfﬁ° ertpgal contact rod 70L, 70T is such that the

t re|e34\e{'rid5%g-l;, 76T of its |lower contact span 78L, 78T

ext endhav Idwek agazboRd tdfe ther ticusionger22oks ngf thellow right-
upper face 74. 20 According to the state of the art, . )
angtadl qaraltelapipe dphngergiral 7shapealatdr deeivegdelimited in

oSt SL ik o B ISRt MRS APl BN (B ps dese 74
o e o B, PabicB ot otrdLY 0T s such
L&t ttheal firig eupial dB612578F aof utetlioame of coheacbtspaon78L, 78T
of the ball 30, each control rod 70L, 70T is capable
eatendist i withwi phayespleovet othés peftiosaloypesiagldng the upper
face 74.

According to the state of the art, each lower contact span
78L, 78T is also received with lateral play between two vertical
abutment surfaces 80L, 80T and 82L, 82T which belong to blocks
of material 81L, 81T and 83L, 83T made integrally by moulding
with the bottom 72 and which project vertically upwards.

As a function of the rotation of the ball 30, each control rod
70L, 70T is capable of tilting with respect to its vertical position
with a corresponding displacement of the lower contact span 78L,
78T towards the abutment faces 80L-82L, 80T-82T.

For the rotational mounting of each coding shaft 32L, 32T,
the lower part 24 of the housing 22 comprises, in proximity to its
horizontal upper face 25, recesses open vertically towards the

top, 84L, 84T and 86L, 86T, which respectively receive the free
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with a correspondi ng displacenent of the | ower contact

span 78L, 78T towards the abutnent faces 80L-82L,
W@0W+824H23 For the rotational nounting of each POODERZ03/050605

shaft 32L, 32T, 30 the |ower part 24 of the housing

22 conprises, in proximty to its horizontal upger .
ehdee3Bt, 36deanes 3&len38dr ufcthe paedwaddt. 13T epgach coding

84, 84T 86L, 86T, which respectively receive the
Sh@@eﬁb’z’%i/ 024423 PCT/ EP2003/ 050605 10 ends 36L,

36T a 8 t he,; y Lindd T ref ctads cogli 84T i

shaft F@‘Z{ L’%‘%‘T’%Fﬂfé"ho‘?’i‘g% aﬁf{lvvitg%h (g?Ct he recggsiggg 'S

s8Bktaffihllys egubst antiad | disaneakrt of t thee deanketmvodé 36L, 36T
the end pi'vots 36L, 36T 5 while the recesses 86L, 86T =
whrike dpenréaeesals Balowd6ds arkeoipd] dateralindonvbardadghe inside

o b iiesind s 5ok A SBE bEldua oo B dBlof aflr of erastc
plifihyfithahang §f SMRURARTRLY. BOCSih BT iscbuftgdJertically
iPidh d&h@%ﬁ%hw\aj Joddys igwi d8 4P iof siltsh wughygthat the free

urges the corresponding pivot 38L, 38T elastically so
easl upprisbhranehr @2ler 9221 ,0f3RTe belr ipg Ndiyed iowahds the inside

ball 30. The device 20 al so conprj.ses an try {Lch .
oithen hodbHigids 1 gied ébgeﬁ@ér%ﬁpaﬁdénsspi'wfﬁ%lgeﬁiv% elastically
menber of th e bt r

SHeargn PHSMMEeHaNELP 1ETepRenife EalisBE Rl 30.

The tﬁ"@@“dé\?.c’@”’?@ S S ORYThpeRs s CM I antPRr swich which
conprising a dish in the shape of a spherical cap 98

contshistd sin cowsnty i eahedelgstac dériggeingh tmember of the

trackbal |l 30 bears, and conprises two pairs, of radial
neanshakla dype 14T ofdkanawpugen il 2desognebethy shape of a

ich term nates in a | ower bearing and contact edge
S}A{%ﬁfﬁ’w&hfefr% BFABANE% of a circle 1021, 1027 with its

convexg i ent: s.g4lh sicbimPandpart 96
ot hol 1, 58?&%%@@%&‘“. 34 hgoW%?sp?t ogPandpart |
cbephieiggna igistnsiur ed cbysm@pes off at fepiparicadf cagb 98 with its

recesses 104T which receive the two end edges 102T

cand xityrearie nde da Utw aad see Bs WhichL thai BragiRallvae brars, and

bR e airs of radial branches 100L, 100T, distributed at

90°, each of which terminates in a lower bearing and contact edge
in the form of an arc of a circle 102L, 102T with its convexity
oriented downwards.

The angular positioning of the triggering member 94 in the
lower part 24 of the housing is ensured by means of the pair of
recesses 104T which receive the two end edges 102T, and by
means of a third recess 104L which receives one of the two end
edges 102L, while the other edge 102L is received in a last recess
104L formed in the cover (see Figure 18).

As may be seen in particular in Figure 17, the lower part 24
of the housing 22 is delimited laterally by two parallel and
opposite lateral walls 106L, left and right, and by a rear
transverse wall 106T of transverse orientation, while the front

transverse wall 106T comprises, over its entire height and as far
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edges 102L, while the other edge 102L is received in a

| ast recess 104L forned in the cover (see Figure 18).
w@0mmy44be seen in particular in Figure 17, thect/arm3/050605

part 24 30 of the housing122 is delimted laterally

by two parallel and opposite lateral walls 106L, |eft
aanthei ghperafidcey 74 refarthet feotdoer s2vwatn 0p&Minly 108 whose

transvers orient&%%on while the front transverse

fWV@?WZ"STOWﬂ R R / o5l 8UNSQAWRPEWe hei ght and as far
10 G124, 2T FEEOEECRCS gt s PO HN {9 bonsits

iMiddsdifc &P ai Redi AvhELaEeRrdy whide denesr 26ce 27 is designed
Illustrated in particular in Figure 18, consists in

tedsmacenotha upperzdatca 25oaf dhehbewelrgwert Pdce 27 is

designed 5 to bear on the upper face 25 of the |ower

part Ahe THeweherfacee 27 c@&ﬁf@@@@%y%ﬁ@é@%ﬁ‘ arc-shaped
. arc-sha | ndent atj ons Low fr a d

R AT BAngr 1q TR e hibts Ao EOLFABRZGE RGrgilers 42L,
434 anft ot tHEEpFRIGHS ﬁﬁ@! 3 Tonprises a vertical

partition 110 0 CO enmentary to the opening 108 of

the | Gips pve2426hi also comnpsisss alaonyertisavepartdion 110
edges, two ribs 112 conpl enent ar to the grooves 114 ,
cOon prsMiem tatiy é@gé@eopﬂﬁi’él%peh@ég ofoghen |OWRIh Raftayg4 which

as ta allowthe cover 26 to he upt ed sl i y

ofmrblisden yAlrnmuiRederlnd natBeker Nua: ¢ os The ¢amplgmentary
S I H4i40N, S i b ¢ i i

t?nﬁ%ﬁg%ﬁg%p%%arqam;g&?ﬁgac(Iali{/\nej[rﬂ%Gétd%%?c%%Ihge aﬁloln‘g 108 in

stigh ya chvesesast e Atiesw nth@2coVkee @ecto ilsal nookied slidably,
of the control device 20 is ensured by neans of a

velrticatiyr dosynwaids , 28N e boweswpaak 24 . f | ex", whose

20 desi dt | e k . _The.height of th
part 1 A& s SR SpTbaToarty afoidlae? tRENsLLE example

DRI B 20,5000 difor 2 (BSRLINElos U U1 closes
theenpassege@f the body 29 of the flex 28. 25 In all
the figures, except Figure 9, the upper face of the

he electrical linking of the control device 20 is ensured by
means of a flat cord or cable 28, also known as a “flex”, whose
design and technology are known.

The height of the partition 110, delimited vertically towards
the base by its horizontal edge 111, is slightly less than the height
of the opening 108 in such a way as to allow the passage of the
body 29 of the flex 28.

In all the figures, except Figure 9, the upper face of the
flex is represented without the insulating upper layer applied to
the conducting tracks of the flex joining the lugs Pi and the
terminals Bi. This layer, or “cover layer”’, makes it possible to
guarantee electrical insulation between the tracks and to
eliminate the risks of short-circuits during entry via deflection of

the dome 94.
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flex is represented without the insulating upper |ayer
applied to the conducting tracks of the flex joining

wo b@4lozngs3 Pi and the termnals Bi. This | ayer PCDEP2003/050605
"cover layer", makes it pod8ible to guarantee
el ectrical insulation between the tracks and to 30
el i mi Matee flbe r28kshot stumprisesuat Ladyi ng déheryshape of a

defl ection of the donme 94. 2004/ 024423 . .
baat/ 28200 308bl6bBi Ckive gHe offl&%ﬁqq{ug?cérﬁ% gy ipside which

body i h h f . b '
athar g OB BB ot s ATaingR: oh “are mde o
condugiidGeWr B2 Llend NGSan T &g thHeeeighe wiReR d8Bsidering
o caraide

on the right considering 5 for exanple Figure 9,
foorasede Ride ient@grebmpriseser nesdef integraldyj ng series of
pads or lugs Pi joined to the wires Fi each of which )
ceodsiating asadst oxeti @dnPadoinatehaeth € oWesdbher hea el t4f which

the yarious . active elepents. ,The,con r.of this rear :

cepshitabes axrifstscantatluase e 18 CafBarBle: With 168 various
ace [ sl de the | ower part 24 so as to bear

aﬁtl?’i%zgﬁé]{arﬁ@@dn the upper face 74 of the bottom 72. To

make e & to BWof dhis ire aasspainat ROnewhtibitisha cutaway profile

triggering menber 94, the upRer face 122 of the rear
alpannipdtsoppacessent rwidealtheordoveei ngarug$ispn aheto bear

oSBTk A BB 72 3
and t i Qi : R .2 I . .
oo R 4, e SRS, g satcloyppiie TR riggering

i v e bual tHeaiqy f e arteh ¢ 1682 o foth e Wi & slpear s1 20 | eowrprises a
contact edge 102L of the triggering member 94. 20

cEonraictongl U etjs gaheg P $oirpthei twdnfof arhdnseangaingdde a wire
P, e e s B BT Bhl i, e ntrap pap,06. and
TP P2, RSB A £ B2 R kv
gy Ll Aiker BT, ety oo oach of
weH izt bearsya lower contact edge 102L of the'triggering member
94.

Conducting lugs are also provided for the transmission of
the coding signals produced by the signal generators associated
with the contact shafts 32L and 32T.

Thus, according to the state of the art, the body of each
spring 50L, 50T is joined to a wire F4L, F4T, by way of a lug P4L,
P4T, on which the free end 60L, 60T of the corresponding bent
arm 58L, 58T bears elastically.

Thus, each mobile contact rod 70L, 70T is joined, via the
body 48L, 48T of the spring 50L, 50T, to a conducting lug P4L,
PAT, and hence to a corresponding wire F4L, F4T.

The lower contact span 78L, 78T of each mobile contact
rod 70L, 70T is received between two opposite contact lugs P5L,
P5T and PBL, P6T of vertical orientation which are made by
cutting out from the span 120 of the flex 28 and which, after
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Thus, each nobile contact rod 70L, 70T is joined, via
the body 48L, 48T of the spring 50L, 50T, to a
wa@oeondoetsehg | ug P4AL, PAT, and hence to a corrBSPERZNSS0605
wire F4L, FA4T. 30 The | owen3contact span 78L, 78T of
each nobile contact rod 70L, 70T .is received between _
mioun Bpgosiare ceraadt Uprghbsin voticald pRnesewhile bearing

vertical orientation_which are made by,. cutti ou
agaLISt HRe PR 1Gob S TaRE S PEE 0SB SRONHHNGh aDuHae Ny BOL, 80T
0. 2 PCT/ EP2003/ 050605 13 nounting, are stood
aﬁ@r%gt Aélf%?\/erti cal planes while bearing against the

verti ggl pwcﬁﬁge%ef sp@i espONgt nt el ReNBS iB0posBIdN in the
and 82L, 82T. By placing the span 120 of the flex 28

bottoms7Ri od iof the |dvbotpant 24, of4the hdesingw?? pdhe various

24 of the housing 22, the various fixed contacts.
fixgdsicantartst Q%Stﬁﬂﬂgc@ifnahﬁué’é)rmuﬁp@%&’&s i?\/hif"éﬁ’ made,

b T o S 2, R AR LS B R0 22 via e

: ti . p{h red i iti
oBEIP 9981 pANCALR L ey, sigmaret i gditon 110

art wTHe mownpe rdes$ op dealtiomhos tHessigmal genetdtolve according
given with reference to the coding _shaft 32L, the
tardheestaie opdhs pshvoll DR HrenhdesHAPEdpei ng

ansl o384 LRRELAEER, P, LS sFPREPI R dar et couing

shélff"nﬁ?ﬂ?orttﬁﬁsorﬂ%’ndér 6?)' gﬁﬁé@[b‘* degl a8t hshaft being

respec e vertical n the rest

ahesbhoers riagicfsenaed dlh ifsguvespdntemts, aree idevtidal, with the
contact rod 70L is vertical and its bent upper span i
egseption recéheeapring H 0%t widehpifey pangbalrncing reasons, is

S S A BB s e
causi g qupotardion, ofifde teS8n G Fﬁg%ﬁﬁg{%Qo 6, the

u
and here about a 'hori zont g‘%lbam S ggel ongi t

nshBBt gbheact aodPt7lli dg vertithe shafits3Benitsuppesespan 68L is
about its axis of rotation 40L. This rotation causes

re beivas aviimgladeraheplawnrlasg dher rdiregsian ghs - hgaween the
otp%ootshm\ghiﬂ%hmg |<15I5hc?1ntv|[\)/%s%otnhs%cu§ﬁ$é t2&th e;’)%L‘the coding pinion
441 |

By causing a rotation of the ball 30 about its centre C, and
here about a horizontal axis of longitudinal orientation, a rotation
of the shaft 32L is caused about its axis of rotation 40L.

This rotation causes the contacting of the flank 45L of the
right-hand tooth which will then push the upper span 68L
transversely, from right to left.

By virtue of the possibility of torsional elastic deformation
of the body 48L of the spring 50L to which the rod 70L is tied and
which functions as restoring spring for returning the rod 70L to its
rest position, the latter tilts overall about the axis 52L until its
lower contact span 78L comes into electrical contact against the

lug P5L, and into abutment against the abutment surface 80L
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transversely, fromright to left. By virtue of the

possibility of torsional elastic deformation of the
whoan/04803 of the spring 50L to which the rod 7BCT/EB2003/050605

tied and which functions d4 restoring spring for

returning the rod 70L to its 30 rest position, the
ateagerthe |fiexovidras | e atabiishieg aans ebectriaal |limksbetween the

| ower, cont pan 78L comes into electrical contact

|U£%’5\2f’r4é{ %n@%ﬁig P5L, and into abutnent against the
abut t 0 200 4 2 5 i
14 ag‘ﬁl seswhéme%% HPK%)(slggs;élzggl%f%ﬁl%rI]geq;#ézl g:%t?ﬁa?% and this

rdtatfoPetdaged N {HOSMHn@nb P mEthshieekvbsethe “Maltese
rotation of the roller 32L continues and this

Crosat i bypeautdes, aubontetionasea pefma ntecfathemugfpehespan 68L

"Maltese 5 Cross" type, the automatic escapenent of
whhehugpgentiopas 68is WlilEhgc JRONRIBE N 51 1A n§ubsequently to

oGS 1, Ao RS TR, P TR 7oL, 1o s

j ; t Sh bl If the rotational novenent of
sﬁ%ﬂe‘bg kh% ra@spbstion!

i_s continued in the 10 sane direction,
t he rodtA8Lroddtiomghimotieiment tdf tihe Isalie30 dsi eanéiniued in the
represented in Figure 7B so as to cause the

h
sgemer atireatiom.a Heav gioghal’ My Witk uadsfint Héltel wéty i ¢Rp same
oPB G haL RIS ety i 1 PRalTEal 1BS0YE ab i Thpuse  the
g[aﬂ'é%‘tﬂﬂ}]'d? LNge Q%naﬁ%;}j\/fr‘t’ﬁbi 8p thedeldetrieft Bohtbct which
causes the trltrng of the’'contact rod 70L until its

id awerincestallishipan baiweoamshientwg sorbacanagRidist the
conducting lug P6L and into abutnment against the
verti €onyersety, iBihe teilk 30onis ndriveto igoriadion Hén the other

ST RED TaniESla A8l cRDFELR TSR HEBRact roo
TEBSIH! G il PekoRasentoschiootragginst ne

chi@luotn §YiRes PELsaadairito adiahiésherhairadtvien Wiltiealdsurface
P5L or P4L and P6L, nmakes it possible to 25

8&iLsti ngui sh the direction of rotation of the rel evant

cod Ir]gl‘hissm‘(];ct)’ming into contact then establishes an electrical
contact between the lugs P6L and P4L, generating a signal which
is different from that resulting from the linking across the spring
50L of the lugs P5L and P4L.

This differentiation of the two types of signals, established
between P4L and P5L or P4L and P6L, makes it possible to
distinguish the direction of rotation of the relevant coding shaft,
and hence the direction of rotation of the ball, doing so by means
of a single mobile contact, 70L or 70T, for each signal generator.

Of course, depending on the type of manipulation applied
to the ball 30 by the user, the latter can cause the simultaneous
rotation of both coding shafts 32L and 32T in one or other of their
opposite directions of rotation.

The ball practically always revolves about a horizontal

axis, and, as a function of the orientation of the plane of rotation
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and hence the direction of rotation of the ball, doing
so by neans of a single nobile contact, 70L or 70T,
wo evo4@233 si gnal generator. O course, dependP@LERI003/050605
the type of manipul ation applied to the ball 30 by the
user, the latter can cause the sinultaneous 30
of otlaei dmalf tbeh codnhershadt spddseandgsreriaiednebyr the two

other of their opposit.e directions,.of rotation. T
OBRPFalRLRt iR | f %9@% Yol RERPSELNaL hER i i aX and Y

oiision 8% it BB AT A s Bhol Sevksd 1o
of thyHealdrivifg BEMes Sralle il 625, 94031 Jeadidy bhethe shafts
two generators are respectively proportional to the X

32hd 32Tcoimpamestusedf bynvirietigat iverthoftheheoutassudace of the
the screen. The driving of the rollers 42L, 42T
tregktiadl 38, the shafts 5 32L, 32T is ensured by

frictikon w,.th.th e { I :
he. st Sndibihgelifen Wa G ToIEs, afEAEaR e elastio
| C i N hRgt e [ e T - d
b o O e o N PIP SR gen S0 2L an
geppbyitng to the trackball 30 a vertical load F

oriented globally in the direction 'parallel to t .
di recBriliyvis efiestadt P¥napRdY i ter ﬁ@@ttr&d@%@igg a vertical

1448 DAL BB AFT R R AR ek 38 Fle Prection V.
changg i ?Eﬂb‘?’n Pad 'ﬂﬁf&”@ﬂ%ﬁf‘té&é’f RalUdiBGLtisNEd oVPReIrds vertical

15 94 until its central part cones i'nto contact

d v s I dde edrndith ireg gt R, thiehlsweaupany 28 edtiliedousing and
| i'nking between the |lugs P1 and P2 and hence between
of leaws ings aFchanpexnf ahaie off the dnegasi@hlsetriggering member

O G 68 i Bt P A6 B Carm BRemtionEra T chiwitth 18 ponducting
lf@P?otﬁﬁggﬁéﬂgﬁQSnﬂ&}?iéﬁl FiHﬁirggeéeﬂQéeff‘P@héq-ﬁg%f P1 and P2

e otrder the entry tion tends to

andehagite thetwakin 3Ref wirad el aodl ERs WRile 42fomlidg the user
t hus has no nui sance effect on the rollers 42L and

adtz;tileos ensatéooref astupéiggeedrifteorntsy swHed si gnal s

o SWIRG" to" th8™ Poshibrin g Bf SHROELREE %' BF the ball 30
beneath the plane of the axes 40L and 40T of the order of
0.1 mm, the entry action tends to “detach” the ball 30 from the
rollers 42L, 42T and it thus has no nuisance effect on the rollers
421 and 42T, nor therefore on the generators of coded signals
which remain in their states corresponding to their angular
positions attained at the moment of entry. |

Various steps of assembling the components of the device
20 may be seen in succession in Figures 3 and 10 to 16, before
the mounting of the cover 26.

The positional holding of the span 120 of the flex 28 in the
bottom 72, 74 of the lower part 24 of the housing 22 is ensured
through the contact pressure of the four edges 142L and 142T of
the member 94 and, according to the state of the art, of the |

strands 58L and 58T of the springs 50L and 50T. Moreover, the
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25 positions attained at the nonment of entry. Various
steps of assenbling the conponents of the device 20
wogo4loei4seen in succession in Figures 3 and 10PCDERBN3/050605
before the nounting of thdécover 26. The positional
hol di ng of the span 120 of the flex 28 in the 30 )
loboet dmcz2, 148 of aheentwar fpatt 149 of the mowsirng62pinches a

AR o TSR S sT HECAy 102 o
t ] : ; h t d 58T
e e
2004/ G2A423i ER{ P20 AhBeNMd88 WavkriHaicdyl4Reolower edge

central foot 149 of the cover 26 pinches a facing ]
1 paof thie peertitiex h1Oeof How coveri nehich e hreidzompdeted with
for nounting anpd fixing the cover 26 onto,the

{
complemngniaRkhPRGRes dMioliRRER SRNtR dngu aby AhebyRs and/or

oS8R S e biaR) ISR ety IR R Qe 11 BRPBP in the
fiﬁﬁ{gﬁ&?ﬁ%*)tr?é‘cfﬁc?ﬁ%tl%ﬁ%rﬁ”ﬂtipr conpl enent ary

formed i n the edge 111 and/or in the facing

part. dfhd heaffiecisngsbetatsnof74he. inkhentiani ail mepebtes defscribed,
~the invention will now be described, zo in particular
irbpactigsdar oy GRMIPameost With shetsiatsr of theepsl1, each
spring.50, 50T is sinplifiegd Lim he . . ;

| oop- ‘éﬁE@iﬁf reeaecs%ﬁd)rﬁ)?gaig’ ﬁ‘l"%gsgraﬁ’@%%si)ry\e’gymmatmg the

i . : i T . i

PRl fi¥e i < Pa R OO e SINCAE T ag & grevisusty for
ité0Fotatiofral tihameldtizaitical, Iforkithe angbiar Yposiionng of the
The lower part 24 is sinplified to the sane extent. In
meleide danodasit trod heOLnvebTi amd iferothieretarctsigal dinkieg of the
functions previously fulfilled by the | oops 58L, 58T,
SPhE'%econd axial end of the spring 50L, 50T,

Cner monby dNgELPatt bt e FETL Rt berEs OXtent.

the qarrashonthneef agithgtiper ihoenti, A7 Drdfert te afford the
duct 46L, 46T opposite which the relevant turns |ie.

fuRoctioxamp g viously pokidied ebyothaetoonel &8lhe 58 Ghither second
a?(llgleend of the spring 50L, 50T, comprising the last turn 54L, 54T
is fixed by thermowelding of consecutive turns of this span, in the
corresponding facing portions 47L, 47T of the duct 46L, 46T
opposite which the relevant turns lie.

For example, it is possible to thermoweld the eight or nine
end turns, on the right when considering Figure 16, of the spring.

The thermowelding operation, represented diagram-
matically in Figure 8, is carried out by heating by Joule effect the
corresponding span of the spring by means of two electrodes E1
and E2 which are applied to the corresponding end turns of the
span to be fixed by thermowelding.

The passing of the current between the electrodes E1, E2
through the turns causes, by Joule effect, instantaneous heating
of the corresponding wound metal wire span of the spring that

constitutes the turns.
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end turns, on the right when considering Figure 16, of
the spring. 25 The thernowel di ng operati on,
wo epresant ed diagrammatically in Figure 8, i SPCHEP2088/050605
out by heating by Joule efflect the correspondi ng span
of the spring by neans of two electrodes EIl and E2
whi chTdre fappl eéeictro ddse Edr eexhdndi ngoesavenr@xsest a bearing

% o P TR el R
heat i 1016 SFEHREY oBYatiENGp o) Ghls, £ EPETHER E0ses pealized

i SkblluL Bs.  IATETL&f Bise NECRABY 024423
ﬂ%@%%éolg&no%§@?7 The two el ectrodgs El and E2

nmor eowdoreseetr, a deatsugtionhdr candi/oect edpiléatityal phenomenon
downwards on the span of the spring, The heati n]g
oepUas neBYbyisbig e0éf PEch HEe credingc kel the concave

SUERCS Hileotd & Wieihtantidntnst 48k ABT GboS the entire
egﬂfﬂ?%fr}?ﬁrip%%ﬂssuwad" roverpd ¥hbaR Uten@uted NUirns, while

e'concave surface 47L, 47T of the plastic

atbstly #bd b dfe bugth ¢ e #tdd tarnext ernal peri pher al

surface of the group of heated turns, while also| . .

| yi ng Adéeviebalting heat e@ssaee. olothg tewrnedly i agolimg is rapid
S e qQf the cyrrent, cooling is rapid an e

aBedBRe plamtih Mbichr tiaudigMinuslvbfidh, Mgt drasges and
S e R rQu rns;

RS her PEEPER otk S Bl bt QR ticreqygr excellent

abWwdrecand the time for which it passes 15 are

chosen as a function of the ohm c resistance of the

wi re fFloenintenshty bé thier cogreot arsdthestimeldoanghdeh it passes

the nelting tenperature _of the constituent plastic of.

afRcchGseN st & DN 6 oM HALR iyN By ely LoR CBx e Wire from

[ NS Ly ] et : i [
W15 PECTO LN Sk, S8 is MRt sl Brthe dRelab gpperature
o%%gcb‘h§th@,eﬂit§?lé§ti@&5@ﬂﬁ@“b®%eﬁrﬁm@rzﬂrQﬁf tife theusing.

turns, each in its plane substantially perpendicul ar
to t hdBwxiva\p2bf eseampde, tie biodgnsdty isgbetingen 1A and 2A,
a%%oltliwga}tnieg?inog tlImh% iesI g?tth%dg?dg?yofcgufseew tenths of a second.

Owing to the elastic deformation properties of the turns,
each in its plane substantially perpendicular to the axis 52L, 52T
of the body 48L, 48T, the application of the electrodes may cause
a slight deformation of the turns, giving them an elliptical shape.

This deformation is advantageous since it increases the
penetration of the corresponding parts of the turns into the locally
molten concave surface 47L, 47T of the duct.

To afford electrical linking of the body 48L, 48T of the
spring 50L, 50T, the flex 29 comprises a conducting lug P4L, P4T
which lies vertically above the plane of the bottom of the lower
part 24 so as to be positioned opposite the surface 130L, 130T of
a raised portion of the lower part 24 which is situated at the level
of the concave bottom of the duct, and beneath the group of

thermowelded turns.
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a slight deformation of the turns, giving them an
el l'iptical shape. This deformation is advantageous
W@ R00a®24423 i ncreases the 25 penetration of thePCT/EP2003/050605
corresponding parts of theiBurns into the locally
nol ten concave surface 47L, 47T of the duct. To afford
el ect Deknd i tké ndhefrmowebditlyg 4&8ipedioof the kearimg force

obaredVerEEL o relOE T bt anc 2
BT KAk PERARA Pthe turns

a%bihﬁ?th%\/\@bn%étir@él | Pl speftuated at the level
f the concave bottom of the duct, and beneath the

gr oup @Wwinghéonbe! déalstior psopadtiztn4302h423urns in a vertical
PCT/ EP2003/ 050605 18 During the thernowel %gjﬁg
pbpee ap poRe NheURREP NS @8 Seker?dd &ia bednipg force of the

o SHPLEE e I8, D B BF BB b 2L, B4 FRHIEH h88ring on
th’é?aisrﬂﬁ?aEB% %@H?tH@M,UQSF’%eiﬁﬂeTi-ne’SdOéﬂff@rttfhé'h@nd of the

astic properties of the turns 1n a vertical plane
thhermewending dpetadonxi thdlls @ Tsayhevtheartmg ébeciodes no
of the group of turns on the conducting |lug P4L, PAT,
langer fexerrany oad e tber$ae®D.130L, 130T, is
mai ntal ned after the end of the .ther

| di
oper ati @ndUBKENEE Py PYTE Omlagepgﬂﬁgdl;@'&ﬁomllo and P4T
uhYEEh EXED %haﬁagﬁéﬂﬁﬁgﬁgf BE'%” sTh %’é‘rtﬁfgr‘?ﬁow&@ ed, the

positioni ng o under "t

fleo reeapodsierigeoupd o¥fitiowing holkein hehtoneiddédsetrted a stud
fl ex can conprise a positioning hole in which is

13@der t €323 snedildesbLintegzallyouviidd ihe etpwerry panth 24 of the
the .l ower part 24 of the 15 housing. The stud 132L,
h@38iNgan al so be hot crinped so as to further inprove

e, 81l IS non 95T b o BB trfioed so as o
fi RereTONRI s, & Ut gepaidaabnhbhgingl of th20 thliptofonhe flex 29
wi shes to obtain for the stiffness of the torsional

wddgphl eonopristes $hei g &4lor Hidb. t he function of

restor_f'_rr]]g mﬁn etr)il) t%nrtrr?gavelded turns depends on the value
that one wishes to obtain for the stiffness of the torsional couple
of the spring affording the function of restoring the mobile contact
rod 70L, 70T to its vertical rest position, as well as the
mechanical strength desired for the holding and the fixing of the
thermowelded span of the spring 50L, 50T.

The vertical angular orientation of the mobile contact rod
70L, 70T of the spring is obtained by means of a jig, not
represented, belonging to the tooling used for the thermowelding
operation.

Each duct-shaped recess 46L, 46T is designed in such a
way as to avoid any radial clamping of the turns of the
corresponding spring and there is thus no risk of inducing
torsional stresses in the turns during the operations of placement

and fixing of the spring by thermowelding.
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rod 70L, 70T to its vertical rest position, as well as
the nechanical strength desired for the hol ding and
wo b@4fe4ag of the thernowel ded span of the speT/ERB2003/050605
50L, 50T. 25 The vertical amgular orientation of the
nobil e contact rod 70L, 70T of the spring is obtained
by lrreérrlrmsa,f adtér ghenoperad¢resehfiedngbthengprigg,othéee are no
tooling used for the thernowel di n operatjion. Each | .
”§l‘3§t-@ﬁarﬁéfdl'F'@é'éssaﬁ‘&qaimdi%ﬂé‘&%r@ﬁp 9l sUR amogile loop

. VOl ' j t f
WSS BN TR AL ORI AbL ShARh thel |G EEm g,
i nduCi|Rothd S ifirlacddRERGS td NS thie nsf dvei agt tihestrated in
operations of plracenment and fixing of the spring by
pahdcobae! dhndg-igdex002/024428 PAT/ HPROOZIBOEEIND of direct

Thus, after the operation of fixing the spri t here .
ekaairipal (Gosa tif bSRYEaIhendameT BNl ZELnehe ToP!t e mobile

' I C resing the ile t

48 0F o TREP o TR Xt il TE e 1L, BBk, PR T ALY PeL, P6T
' of sar ta d 4 j [ i
rRESCIOANBIA SiteLHES R6ad, 18 UM ood electrical
perfstmaede cemdcto bavoignot/kely deggeendarifition&Tiofthe snap-
the nobile rod 70L, 70T on the fixed conduct| ngf,lu S
fasienipgr fareeperithpavhighdiitesiaep t @Bk, s6B8ds siss stéeas into the
I o guarant d electrical f , dt
pw&%%ﬂerﬁgpoo el ectrica per formance, an 0

l-arge variations in the snap | o fastening
force w:th;whi : 0 , [ j [ -
pi Ni or%wiéL,l%ﬁhI{;p%é, H?ﬁ@%&@{?@?ﬁﬁéﬁe@g{%aﬁﬁw 'g‘lﬁ:uracy N
tHsdedytee offi e aeduraty 70T, tdedl pagtdciobutrhdreedséetioning of
70T, and perfect burr-free sectioning of the |ower
the doveaw frse ,ev@ 17 6115 7idbk eover, the establi shing,
repeated hundreds of thousands.of tines, qf
el ect r'Y O4F O¥&Ht acttﬁﬁe_t V\%%ﬁal?ﬁ@ﬁé%gti oﬁ@@eagﬁ’éje ph%eds of
th QUL YW @Pqi%%%,fa‘?' 8 E‘Hféé‘l‘:%d)rﬁt%ﬂe bRARAUER | e spctioned
['ugs,” mght cause’premature wear o e precious neta
elaeerof iRk |6@naT Bnidhased | Bié efadiard su@8cken odr tiee tonducting
renmedy these drawbacks, the invention
lugs, might cause premature wear of the precious metal layer that

covers these latter parts.

In order to remedy these drawbacks, the invention
proposes a new design aimed at producing a fixed electrical
contact which is elastically deformable.

For this purpose, the lower span 78L, 78T of the mobile
contact rod 70L, 70T is received between two parallel and
opposed fixed horizontal contact rods 134L, 134T.

The two fixed contact rods 134L or 134T of a contact pair
associated with a mobile rod 70L or 70T are identical.

Thus, the invention advantageously calls upon four
identical rods.

As may be seen in Figure 20, each fixed contact rod 134L,
134T is made of bent metal wire and consists chiefly of a straight
main body 138L, 138T which, at an axial end, terminates in a free

end contact span 140L, 140T and, at its other end, in a hairpin
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proposes a new design ainmed at producing a fixed

el ectrical contact which is elastically defornable.
Wo-e004004433 pur pose, the | ower span 78L, 78T of POEEP2003/050605

nobile contact rod 70L, 70T is received between two

paral l el and 25 opposed fixed horizontal contact rods
lobRtL]14234T. 1408 tthatf ilk@sl donteacverdeel 1@4aner in34avheeh it is

a contact gﬁ{)r %?soci ated with a nobile rod 70L or
e'?@lfl'%ﬁ‘ Yi¢eRimaPeThus, the invention advant ageously

calls Iy o4 dentigcal b j i

Fi gurglil%c))?)d;a h1?f¢l>‘(e §C%ﬁtaa@?%§d:§q8§i?@%4?4?39%gg‘ecelved

inOf:pbﬁ@épaﬁtoﬁhgwéeti@ad stepsi 4L chieiTyobthe Istwer gurt 240 of
mai n body 138LC, 138T which, at an axial end,

theetmonairey 22 whickelieeind vanical pspaesipelralldoto dhe axis of
at its other end, in a hairpin WO 2004/ 024423
theceorpesOouHOEhSONIaCt SO 1Dg2L, 142T that lies in a

vertical plane.Jn wajich. it i ical f.or I Ca b
The: bady SadEer JBY T fofiatl gsfd SE31E" 1949578 BB in the
mraferﬁ?%i’?ﬁ al Peaf | AARORAING NI fi6aAl oflitd $rdéd4ndlddmtact span
of the lower part 240 of 5 the housing 22 which lie
140Lvel 40dalwhicndse pafraldlyl ¢achhenaxithef sidlee of the vertical

correspondi ng contact _spring. Thus, each fixed contact
maddle ntagiumods/ @k 110Tn in the manner of a beam

with e exception of i fr en t. 4Q1.,
TaoT Feh Tt PReaispaladidt o 4RT 18 1atE rpg Wb deform
: ] i1 g, cgn : i Obt T.
oleefitaly 138 PR FATRIL- ALY el et Barallel and
opbasiadaldds | af er dixedi coathot igant prepdeaiely theingwaligned in
paral l el and opposed rods of a fixed contact pair
the efamgbhprievntglaplamed in  the same hori zont al

pl ane._ 15, Each,. tical 1 142T affords . C

el ect G2&h ?f%ﬁu\fé% ll@i%% tL‘gQE'r xﬁ‘g&goﬁ?ﬁ%qdasf o‘%lreéﬁ'l_qal linking of
4T W 4h Cj i xed d [ i

BT GBS s ot o

chaldenging twgaapaingell eoppbsitentn | thgs BSttoR6L7dr ofS5The lower

P6T of a tag of the flex 28.
part 24, belonging to a pair of conducting lugs P5L-P6L or P3T-
P6T of a tag of the flex 28.

In order to immobilize each fixed contact rod 134L, 134T in
the corresponding vertical slot 144L, 144T of the housing, it may
be received in this slot with slight lateral clamping between the
opposed walls of the slot.

in the same manner as for the turns of the springs, the
fixing of each fixed contact rod can be improved through an
operation of thermowelding by localized heating of a span of the
straight body 138L, 138T with the aid of two electrodes that come
to bear for this purpose.

In the same manner as for the springs, the bearing force
exerted by the electrodes during the passage of the current then
applies a bearing force to the loop 142L, 142T, on the associated
fixed conducting lug, which is maintained after the application of

the electrodes.
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20 In order to inmobilize each fixed contact rod 134L,
134T in the corresponding vertical slot 144L, 144T of
WO b@4loouss ng, it nay be received in this sl otP@i/ER2003/050605
slight lateral clanping bettheen the opposed walls of
the slot. In the same manner as for the turns of the
spri ngde tdlecteisali gbngact esiablished ¢eacafigrsa €Anand 7B)

b P BT, &l Mt SRAB T Als gt ' (e MARIEE G issth o4 70L, 70T
wﬁisgn@aé%}grgp‘f‘@%lj dﬁﬁwé"t@v&’fslé]ﬁ‘ﬁﬁell 861" ofles 1t E%trrégtg?nds to the

I'S purpose. e sam@ nmanner as

chHRENIPIh W ohBRtbeRrtwe dyindric3d syefidoss withhperpendicular
el ectrodes during the passage of the current then

arpp| itbataidbdar say dosoecalerchécrospedipnilera conimathwhich is
associated fjxed conducting |lug, whicgh is, ngjntained

thi harst iepadl PEm -8 THIANERE DB 1 ecON RS

2004/ Q24423 PCT/ EP2003[ 0506 2 Legtri e
conta Oégggﬁﬁsgggﬁ‘ksﬁge% %i}de %Rggﬁdq%gl bgfa\?geneéhlblts a
céﬁ‘é%ﬁtf%rﬂ é ti(7,8c'fe¢’<f3rr‘n|?s\ﬁtidS'fl'be{aII@\/\F]@\?t dgcdorpENimdRiP of the

th one or other of the two spans 140L, 140T
frew eespopdm t78lLt h&8Tcomi ng into contact of two

cylindrical surfaces with perpendi cular 5 axes, that )
i s to Iddp Rhwneaeran of BSEAMBANEMSN L GRAKES thiRgssible to
LS he best. type. of sem - pgrnanent e j cal :
abdarkcarheratdRsichal AT AECTRI BT iR 10! fdianrings, thereby
Iy i | i o oW n
<FEM A SafqerptRsitand o Slasisp deempinonghiou no
Thi s pheneoween iofdangoensntmentmeskanical pogsadt datween the
absorb any di nensional variations of the coding
sppnndSL .t AiéTebnd Hveispagsl 4486, vE#PAtions of the
snap-fastenj ng | oads,, Moreover, it.danpens th
mechanlNc8P ]Jiarfgﬁét BethR AR’ E%BF@ f?’@ﬁ?‘%ﬁaﬂbﬁ fgll 30, the
4 I kRt ase i
oB83 $4Ppelh o IR eR? g B, 68g MaRCEETEL g risk of
sEﬁHW&ﬁtjﬁ paynee hessthiwmmeduwsadthe risks of spurious

ounce are thus reduced. Moreover, the acconpani nent ,
by el ddoireovefror e oreccompaniment by elastic deformation
achieves a self-cleaning effect between the generatrices in
contact.

The mobile and fixed contact rods may be produced from a
metal wire made of steel or of copper alloy previously plated with
gold or silver.

The electrical contact no longer depends on an accurate
length of the mobile contact rod 70L, 70T, nor on the quality of
the sectioning of its free end 78L, 78T.

The bulkiness of the new fixed contacts is particularly
reduced with respect to the solution according to the state of the
art, this allowing a very large increase in the total number of turns
of each spring, and hence a proportional reduction in the snap-
fastening couple when fitting the loop 68L, 68T into the pinion
441, 44T.
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achi eves a self-cleaning effect between the
generatrices in 20 contact. The nobile and fi xed
W@ ooAe4423 ods may be produced froma netal w PET/ERZNE3/050605
of steel or of copper alloy2previously plated with
gold or silver. The electrical contact no | onger
depenttkenaearit asctinasep ossibéagich red ude thshidi@meter of each
nor t

iRt bk ndial W bangditasg TheTTTIeHONR) (9 ies pd hence
tHd eI FRASCBIE BreBe B de fotint B4R TN fotler 421

42t anightise &l @eicegod thes ¥rd Gigglli Bgrease in the total
nunber of turns 30 of each spring, and hence a

pr opoWitbnak spechicto othe rsfiaie ofiafhe fardt etiengliesopter of each
when fitting the | oop 68L, 68T in t pinio 44L , .
rojigt \so f00HXPAPIS FEE S o@Nos@%os%? M@rdclé?“?f‘ imakes it
t hus, possi bl re e I anet e :
ph3eTo TR M RetBshodttEy ks BT EDidearBpD, rdfolffion of the
baﬁnﬁﬁa Fgﬁopﬁsgi/gl_e ri sks of slippage between each

el astomer roller 42L, 42T and the surface of the

trackhblis 880 podkible dspredute thhe staeptntityhefdhte ball with

the diameter of each_ roller is for exanple reduced by
ragpecThpstheamirenofdResupperpices micthe dedicease the

ot o 1o o Ty efariCoBocti) dotthgids (fgaleed without
wﬁ?&ﬁpgﬁ%ﬂﬁ t%ftat'i*?eipg{(:t' oM the devicesParat i8 ttd“%lay the height

cent e upper e of the device. The tota

bben@/gn ah et ewboUsio oif threetiomed pathadt of rbeéi hpiusjng and the
the total height of the device, that is to say the

abﬁb@ﬁﬂ” thigetraeb@le30ower face of the |ower part 24 of

t he sing and the. .apex .of the trackbal.l K 30, It

s thib 15odMIBIROTBIRIRCE d?&r%%éﬁ&hf%dgh?h%f iﬁﬁ pggt of the
h I b n r 4t 1 0 i

bRl thafs pl e € TREPRS, e e, YARE e Rl M e chgpping 22,

th 8ee B9Vingakimgequi poeriblesaseirtstesi nhewatlevieee in  equipment

| ar ger .
whose housing walls are larger.

According to a variant (not represented), it is also possible
to double the number of fixed contacts for each coding spring, by
providing two intermediate contact rods, of slightly different
height, placed one above the other in the same slot and bearing
on separate conducting lugs. '

Such a solution allows independent doubling of the outputs
of the device providing simultaneous signals.

Finally, the reduction in the eccentricity of the ball allows a
better arrangement of the internal components of the device and
in particular of the light-emitting diodes 150L, 150T that may
advantageously be placed close to one another in order to obtain,
as appropriate, better mixing of the colours when two adjacent
diodes are energized simultaneously to obtain a third colour.

The embodiment represented in Figures 21 and 22

comprises a housing lower part 24 whose bottom is overmoulded



10

15

20

25

30

According to a variant (not represented), it is also
possible 20 to double the nunber of fixed contacts
wo evo4@2a3k3 codi ng spring, by providing two int BCTVEBR2088/@50605
contact rods, of slightly dBfferent height, placed
one above the other in the sane slot and bearing on
asepadafiaechndudeictg Wingsh sSuehextesviadi ontaidewsa Iinking tabs

i ndependent doubling of the outputs 25 of the dey,
O pradRY tegWe) iRl B BRG RIS squwarsS\PerfS@aﬂrwn{ 3ORealE: 5b$¢r'bufed

oD SR % T D Eh 8 s ML poysing. The
céEﬁan'aP tedyd kAPrH'cW p% ébefto@hthemaotisntg %@e“qm@%ﬂent to the

OT that may advant ageously be pl aced cl ose to one
teamirn@ls iof theldiexo28baaidnth8y aseajminept itat the biéxedr contacts
m xi ng of the colours when two adjacent = diqQdes ar

Penargapgediiputhanketisiy &, obtaiy b aRdsd Fdoﬁmﬁeg‘ﬂﬁéj in the
ISt ghebBl T et 4l SL IR BaRubtr HTer roul ed v
2004/ Q'%élv\ﬁjiﬁ-rbﬁ@o@ﬁﬂowfsar§3éﬁf\ﬁéﬂd Iﬁ?’ée%f the electrical
contacts

are extended out si Vi a ki ng tabs

linkiogtrtid” whhidh hepéaees tie tftexA®rse ori ent ation
and dlstrlbuted equally in threes over the t

opposiA® %lll’GQQYOﬂIiSﬁkD&%@saﬂé repee seBhe ani WQJSA\ 02/075641,
the, sonbadt SringShbe’saa% 56%39 B e eb phofedlized in
tﬁéﬁg)%g%lf %btsml%E 0| Bk 8RSSk Hid dif\P %Wé‘ir?@al “hd tWrnc:h can

the i'nsulati’ng ‘noul ding materia

bef theeldovesitpairt . Jbe laigs |BAGiaNdinAT ase boredsiegse one
of the electrical Ilinking "grid" which replaces the
50ILeX -28L , 10644 ,dl-7&ddy .di scl osed and represent ed in

WO A- 075641, h d.
2oL satepenaine LhebinPearte ol I hilSiidnfhe general length
o?'t'?% (;%Ipﬁj g p@lrefrﬁ‘eﬁwltygﬁéﬁfeﬁe' Grefdt WM ENneE8rtdRt. When

use as a longitu or transverse one

tﬁQLré'tl%Slbe'EV\ﬁe%nTtﬁl@,Ll@n 1A Bepenthienglivpratéheosithe afire it is

t he housing, the general Iength of the spring-rod

neh daeaf, 6 ghieaer b @5 ((eeyeintyefivant it Wh@ostide to replace
tlggtié)rsqgtnm%%méplssbrllr?SgISBLangOLP% fl a otrgfor?fbgpes%mrmg i.e. a
torsion spring made of wire and whose external diameter is equal
to the diameter of the wire.

It is sufficient that the elastic momentum or torque
resulting from the cooperation between the loop 68L, 68T and the
associated pinion 44L, 44T remains inferior to the driving
momentum or torque of the trackball on the roller 421, 42T.

The spring is thus greatly simplified, as well as the
corresponding receiving portions of the lower part, and its overall
length is reduced as can be seen in figures 23 to 29 of this
document.

In this case, it is a corresponding span of the second axial
end of the torsion bar spring which is thermowelded into a

complementary concave wall of the housing.



made of, is greater than 75 (seventy-five), it is
possible to replace the torsion spiral spring 50L

WG 0M4l0944a3 t Oor si on bar spring, i.e. a 20 torsi oPCEHRPI008/050605
made of wire and whose exte@#nal dianeter is equal to
the dianmeter of the wire. It is sufficient that the i
el ast iAccmrdiniguiipoan athes sodgtibn,nguthom twige or bar spring
cooperatjon betmee he | oop 68L, 68T and

Ca8sBei at K SIPRi gﬁ\ em@,st,péfh@gn(ssqq]I?qus hqe(pr}%edisclosed in
FRehELT %g%ﬁtggwg@.ggr FRo a7 6 "iIdd 263U @M 112003 in

tHd "hhid esk the wﬂnééntﬁ%sp;@éreﬁapqnﬁemgth@cgwue@i length of
portions of the lower part, ‘and its overall Iength is

thediced apacansbeespeshort {aurgixr(ﬂesﬁstootf&g o$cillateng or tilting
docunent. 30 In this case, it is a correspondi hg span

las¥p el s 8&Mnd axial end of the torsion bar spring
which is thernowel ded into a conplenentary concave
wal | of the housing. WO 2004/ 024423 PCT/ EP2003/ 050605
24 According to an other solution, such a wire or bar
spring can be a torsion and flexion spring (such as
the one disclosed in French patent application
n03. 06970 filed on June 11, 2003 in the nanme of the
applicant) especially when the guided |length of s the
"bar" span is very short and close to the oscillating
or tilting |oop 68L, 68T. WO 2004/024423
PCT/ EP2003/ 050605 25 CLAIMS 1. Control device (20)
of the type conprising a plastic housing (22, 24, 26)
in which is arranged at | east one revol ving coding
shaft (32L, 32T) driven in rotation, in both
directions, by a 5 control nenber (30) nounted
rotatably in the housing, and of the type in which
each shaft is tied in rotation to a nobile coding
el ement (44L, 44T) belonging to a generator of contro
signals which conprises a nobile contact rod (70L
70T) which, inits rest position towards which it is
el astically restored, lies along a
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1o substantially vertical direction (V) in which a

| ower span (78L, 78T) of the rod is received with
w@bay/obatyveen two opposed | ateral | ower cont aBCT/EP2003/050605

el ements (134L, 134T), and2dhich is tied in rotation

to the last turn (64L, 64T) of a first axial end of a

torsional spiral spring ( SUAIMST), made of netal

oyl EndriGaNtEdese Loh) é?zklﬂﬁcl:ﬁym)%ﬂem%abn%da plastic
h%xﬂls({rhﬂegfgusﬂ'g %%‘)Seréhﬁlrﬁﬁﬁogl ughle @@d %’ast%ﬁ)e ?Evolving

i MMDbi ot suc

cbaeng%)h!aﬁ §92La0321r9ddrwgwwrmattod t Imq)cgﬂrpwéauons by a
aboul a horizontal axis (52L, 52T) paraIIeI to the

caRitso [( ADLm baT) 361) mm’msd:moaaéabbodnntjw@Hmm(m,Land of the
20 327), character| zed in that the span of ,secon
typg aln ewdieh ereh shafgisst '§<§50c5ﬂ1”rﬁag?ﬂenl ﬁoaadd'epb”e coding

461, A467), of A 0 e~ku
oS TS, AFELTPAE Y L £gbFAREORCRE R, sionas
w(fﬁzh cé?ﬂbrl%fest Ben‘FB‘L‘iFleséoﬂ$aéP rb@PPOLi ZE0TY WRich, in its rest
rotation. . Device according to the precedl ng
polsition Cthﬂmapdsrmld:h i it tibatelnlséiaaiby noeetaliod, Iles along a
operation is carried out by heating the sald tur
sgbsievitied Naceeriical @Uetqit-orbré\éédimgwmghma lower span (78L,

TS B8, Bt 00T B S b B atera
Ié@%?uggnw& %ﬁ‘é%éHf@ﬁg 3| Dawace) aghrar diHgnt & Q{é’d QRerotation

thée prece charact@rized in that

téluele Gé@t-tu‘ﬁﬁT064l§ @4 D) affahl Mrs’semmylerldrcutal tstsipmal spiral
the open face of which is oriented vertlcall

SpO0YY O(Mﬁw@/, EPE@t?/QfSUw@l weraj@mid%f @rﬁtmrhtal axis (52L,
t

@%@eﬂwlﬁw&iﬁéiiw B g0 oL Wi 38 2GbpRlncated in

t58! ¢, Od’:ﬁ ﬁcoénﬁh?g%préé‘(gong- 'ICSn@CC(‘Brﬂl”%l‘PRtB? which is

precedi [ ai m en in |nat|on w th O ai

n‘hh‘rﬁb@ﬂf,@édzﬁﬂ rofatidat ihheusai é head that Hpelmediby contact rod
nmeans of two electrodes (El, E2) for heating the said

i$ ummummdhtdtlagapglol@allyoahwu x@ ahoghgontahsawks t 2L, 52T)
p,@ﬁa;JPqutq E@Q%Qf”’@ﬂi‘j ib”r éhaesggcr:]?a ed codm<g4shaft 32L,
32T), characterized in that the span of second axial end of the
spring is accommodated in a duct (46L, 46T) of the housing with
at least one turn of this span which is thermowelded into the
concave wall (47L, 47T) of the duct so as to immobilize it in
rotation.

2. Device according to the preceding claim, characterized
in that the thermowelding operation is carried out by heating the
said turns.

3. Device according to the preceding claim, characterized
in that the said turns are heated by Joule effect by passing an
electric current through the said turns.

4. Device according to any one of the preceding claims,
characterized in that the duct (46L, 46T) is of globally

semicylindrical shape, the open face of which is oriented vertically
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(46L, 46T). 10 6. Device according to one of the

preceding clainms, characterized in that it conprises
wa@2dmped2zonduct i ng contact lug (P4L, PAT) whPCHEP®03/050605

arranged in a portion (1302¢ 130T) of the concave

wal | of the duct, opposite at |east one of the said
uphemdssel ded tiur nghals M Déng ceoadser dbhg the t Heermowelding

preceding claim characterized, in that .th idfi
oBeration.ng comnvianily por ashyerifahdoath 1§ Aesied to the

r C (120) of a flat cable (29)
S#@SS‘T’O@% ?efnﬂi%ng'ﬁﬁ sing. 8. Device according to any
one of thgvpiecedidwrdinyg Mo #e claasddirigedlaimt héaken in

each of the two opposed 1ateral |ower contact
cehaneEtso nswatlstChaight 3 och ataadterizedTinwihah thieesaid load is

horizontally parallel to the axis of tilt.i f the .
appbieite bompaans &d tV{/@o@!e@U@)d,e%%éh )bﬂ?rt %{fag the said
t he housing n free, en . , 1) . pf
i BT S g s aRial BB 18 of e oroup o
tHd¥m B Ife ot ihodhanddscglasiaal (47 defoymabbe the duct
In the ori zontal plane. 9. Device according to'the
(4Becedny claim characterized in that the |ower span

(78L, 78T) of the nobile contact rod and the free end \
span GlddeviaaoBcerrdwd fitRedosent 8€t they Eremedingy claims,

chREaPIHgerh TBni st IbiGiETaor 8, Bt kAl FUbE spntact ug
(PARt Pbter)eWthéH‘Zils d2Rg& BRCH bo¥BBreqAtATL, 199T) of the
opposite 1ts free contact” end span (140L, 140T) is a

cobheliveg WaIR06#/ 034428 BICT/H208 805060 al? shearaf the said
which is in contact with a fixed conducting contact
thegmowrside@durnesT, P6T) arranged in a wall of the

char addPFYIRE HOERR T RetQ aE thicde ATy ChdPacterized

wﬁ%ﬁé}fl‘%é Uai§ Aited éoﬁ??&tﬁgg’cac?ﬁ ac%tbﬁlcgggiggl%,gg’;ﬁ) belongs to

r race of an end
tH@Qﬁpgeﬁ figtd g Aaushag(120) e flatacablali(2®)t ce@eived in the

one of the preceding clains,
housing.

8. Device according to any one of the preceding claims,
characterized in that each of the two opposed lateral lower
contact elements is a straight rod (134L, 134T) which lies
horizontally parallel to the axis of tilting of the mobile contact rod
(70L, 70T), which is built into the housing, and a free end span
(140L, 140T) of which lies opposite the lower span (78L, 78T) of
the mobile contact rod and is elastically deformable in the
horizontal plane.

9. Device according to the preceding claim, characterized
in that the lower span (78L, 78T) of the mobile contact rod and
the free end span (140L, 140T) of the fixed contact rod (134L,
134T) are two spans of cylindrical rod.

10. Device according to one of Claims 8 or 9,
characterized in that the end (142L, 142T) of each fixed contact
rod, opposite its free contact end span (140L, 140T) is a linking
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characterized in that the nobile contact rod (70L,
70T) is made in one piece wwth the spiral spring
W@ 2@u/02803) . 10 13. Device according to any oneCDEP100&050605
precedi ng clainms, charactefized in that the signals
generator conprises a toothed pinion (44L, 44T), tied
stranrcbtwhnoh i® irhecansact avédh cadfingd stanductisig weentact lug

(4D, Boer Hkn ReET ststnaas Tork Wl oL fRerbabiTnad

(70L, 4740T) e i sitiqn, iypesuch ; i
to calde 1REVISTEi ng P once: Rs5(RioLEYifE  caim.
chBrabfe AzBeChh Oth &f th@es%ﬁbeflxe\&f‘%ﬁ@@Caﬁ@cdcﬂit%ﬁtt lug (P5L,
codi ng shaft (32L, 32T) is driven in rotation so as to

Pé&4t, aBbiTshP 6dl)ebetdrgls tmhhact ppenvisse tafeanoeed ¢paf) of a flat

(78L, 78T) of , the nobile contact rod and one or other
C@b'@ﬁ@&mﬁ?%b’(ﬁ%dnlﬁt%mu$%r 20 contact el ements

(1ot S SR MR, S PG PR loms
cﬁﬁ?abﬁrlg%ﬁﬂ?l’ma"@m@%@bﬁI@loorﬂ%f@t REY Qb 70T |s made in

speci angl e of rotation of the coding shaft (32

0B2Tpiedd wRbvilve swicat diprgngo(50ie, pi0eicedi ng cl ai m 25
characterized in that it conprises two orthogonal
r evol Vithg @@d’lﬁg agrerdsngsta amp9ngr P dhe rprecedlng claims,
ot at i on

§6?CH%U 2 iRotlebole RS A Rafrartiafyes a toothed
ppif}g( ed44|=]-()r ofj ah Pr'i‘ it adi dPP 20! %éogég%&é%n&odmg shaft,

bel dhging to a generator of control

b%lt@/reii@tv\ﬂzﬁ cdns&euiice dcebn di4t | 4 5Ny ofiewbfichhies recelved an
preceeding clains, characterized in that the tors

upmerngpe@ (68, B8Wi)ref dhe mobhatcontackrosy ﬁZDL 70T) in the

| he d
r¢sf Ramsiinuie SUehrai Bavbas Tprragsans sobifagadsfe contact
rgﬁrwgfﬂgo%'p)goﬁf%n@%|?‘§ct|%rrp%ersﬁ1§C%Et éﬁ"\ﬁ%é‘h "fﬁbabssomated
0 conducting material. 'in a plastic

cb@ﬁiﬁ (%ﬁaf@fg Lel 32T D@ldﬁné/nonn eb E5ti HONISD as to establish
nponent L, 50T) of the type in which at _| east one
esi;@atnoal mmta@ttatbetawemtheslomebmmt(&ﬁh,n7§Tdu@f the mobile

oG5 ) 30 A8 SR ST ESHEL 698, R e, s tower
coigatencaremedlds (4484147 3% T h€and cause the automatic
escapement of the upper span (68L, 68T) from the space
delimited by the two consecutive teeth (45L, 45T) beyond a
specified angle of rotation of the coding shaft (32L, 32T).

14. Device according to the preceding claim,
characterized in that it comprises two orthogonal revolving coding
shafts (32L, 32T) driven in rotation, each in both directions, by a
trackball (30) mounted rotatably in the housing, each shaft being
tied in rotation to a mobile coding element (44L, 44T) belonging to
a generator of control signals.

15. Device according to anyone of the preceeding claims,
characterized in that the torsion spring is made of wire and in that
its external diameter is equal to the diameter of the wire, so as to

constitute a torsion bar spring.
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duct. 17. Process according to the preceding claim
characterized in that the thernowel ding operation is

w@acmioed2out to by heating the said span of tPer/ER1085/050605

el ement. 18. Process accordBng to the preceding claim
characterized in that the said span of the netal

el enerft6.i sPheacss for JdiMiagef Becmaplpagkimgrdn made of a
el ectric current through t

CRECHICH g W ARA b & Fepatie Bogly S2f) 0f 38 electrical and/or
eﬁ‘ggﬁ Bﬁah grebé&ﬂ:l %ﬁeﬁwrs{ac)tjr(lslégt ed ngftdrl caItIAy%-QurlJﬁ/ar dg{:ﬁ:ﬁ%?@ast one

sbair At thé mihal @eimenefis bleedrmeisaweedi N0 a duct (46L, 46T)
operation, a dowwardly oriented vertical load is

ofipile dolody, ttleasacteipad oh thhet bealsaiderdnieagb.one span is
Process according to the preceding claimtak i n
fixgebi wat thay memwe ldigiomingo HHar GeReAVE VAN iﬁ&htﬁ%or) of the

dsai,[d load is applied by neans of two el ectrodes (El1 ,
“for heating the said span which are applied to

by ther rovel dEe S Nt & he b ave ol 11187t R cqsy ng  olaim,
cRharacterized in that the thermowelding operation is carried out
by heating the said span of the metal element.

18. Process according to the preceding claim,
characterized in that the said span of the metal element is heated
by Joule effect by passing an electric current through the span.

19. Process according to any one of Claims 16 to 18,
characterized in that the duct (46L, 46T) comprises an open face
which is oriented vertically upwards, and in that, in the course of
the thermowelding operation, a downwardly oriented vertical load
is applied to the said span of the metal element.

20. Process according to the preceding claim taken in
combination with Claim 18, characterized in that the said load is
applied by means of two electrodes (E1, E2) for heating the said
span which are applied to the ends of the said span of the metal

element fixed by thermowelding into the concave wall of the duct.



