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12 March 2007 WD 2004/ 024423 PCT/ EP2003/ 050605 -
"Trackbal I device for controlling an el ectroni ¢2 March 2007
appar atus, and production process" The present
invention relates to a control device for an

®oSehkhRARLC apparatus, in particul ar a devﬁ(fx‘fr;p%alni]s&%s

type commonly 5 referred to as a "trackb

“ThY6Kb AR dvide foH @bRErdiling sardledtralfici sppatatus dyge
conprising,a plastic housing in whjch are arranged two

ort hogonal revol QTAGUEHST, r%ﬁ%&?s driven in

rot at'I*h‘én r?ﬁ@r’?? 1Hv99$r5ndre.fl§€éé QBSa c@ﬁtr@l%’é‘&rb@' for an
menber orm of a spherical ball nmounted 10
electmmrapplamamea inopsitieylanmddevicenef thpetyipe wpmamonly
egach shaf t i.ed,in rotation to a nobile el enent
relgfrgAde n%st"‘o ?ﬂ&?ﬁlator of control signals, in

part TRl AHveifion AU EMhREEEER coht|cdsviee of ¢he type
screen of an electronic ap garatus of the type in which

camprisanariastcdiowyngia w rcgn%resa&r@qusego qréhoggpal
i : S

e

bs ubsdaritelamembert ircdhe Shmecei @n sphesitathballl oveunted

rol AR dn | thee PRSI RGCARGO Jib. BRSNS, HoaH; EiEft s
t.é@qntr%@?ﬁbhtﬂon% AR 'e\{eﬁh*é%‘#tbéloh@m&%t al ganbrator of

par al | to the axis t he associ ated codi ng
carttedlt sighats, dnt pattimdap‘ﬁnr time dwréacemelﬁt af popURSETIQNeT

haf
@ CRRNoP vl RIS P EoryRaraus SE Y BR°EF It the
gdidtakér 6006AG0I rsﬁ?\alﬁ ¢dvapriess: position, in such a
way as to cause the trltrng of .the contact

25" dr r aciiobieocopkrelofok M iighedn ik r§§§dtqsa{l88 %fﬁa

f ti at
o ooty rovrhg, 193, SRy ol SoBslahla vorica
dipddtion of whizh eoldweedpeonpidhel tyb is aretedeed ewitheplay

ol b o SBr thest g Gk BARGIR, BhH SRR
méﬁﬁ‘ﬁa‘rf ’nﬂﬁw P%I@al‘ﬁ ablAtd ABrizdAt4lf axiRepassngitet Wik axis

codi ng According to a known design of a device
Ofdhetaﬁ%)oﬂqf@él Qﬂdl"@\,ﬁhél?i,l s described and represented

int hegﬁ{l egftﬂﬂgﬂéggﬁ.&@gp'neaad il PBtdtid PdoPihd Mysociated -

applic
codrng shaft, between two consecutwe 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 eiectridal‘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 assoc:ated codmg shaft. ‘
Accordrng to a known desrgn of a devrce of this type and

- which is descnbe_d | and ,represented in’ the _.French VPatent e ;

 Application filed by the applicant ~as  No.01.03579 -




12 March 2007 2 FR-A-2,822,271, and represented in

the last figures of the appended draw ngs, th

contact rod is tied in rotation to the |ast tﬁlrQ'nImQ[lfChgo07
first axial end of a spiral torsion spring, mde of

metal wire and of horizontal axis, the cylindrical

body of which. is accommobdated in the housing and the

Fmﬁczlaczzmﬁl adl ebpiddepled | $ni RBEDI ﬂa's?edig'uf’eé Ofo@t'tﬁ@
in such a way that the pobile contact i's nmount ed

appendey d@ﬁwmwt%dﬁ@b&e Hsmtaghrad ixtiedpitt sptadion do
thé hsﬂamm of atmta@agﬁbﬁa% sa4iirg 1%*.1?{ bn{]ﬁcm@@%‘fe

one aspect resent’ |1 nven
metedwise cnd @drh@rcbzorueinacxeas othe Io;glmglpeabbmdm of mdrich is

oSBT 88 A BrbSn FRBRRH.Bligh 8 ofBen

is dinnechilizes, lrbyotatlmnmn dudierberaymbivat ¢ide rmbbilebtyniact
e.in which each.shaft i

rog IS menntedfde BlotalRahbe 4 sensonieb asa FuPBRbIRg

thé axs 6EHeS a8bcRite8WHAIRY sHagnal s which conprises a
m)b | e contact rod which, inits rest position towards

aggordaneeadviih AN asred &f, the daresiesiginyention,
J théﬁéb?é HroVRldd o eohirdRldelide el AR fgp inphsihg B"Bfastic

span is received Wt
housipgssavhighds arrangeest ab@asaoneemﬁhmngs coding straft driven

i R R S B R B
thahdumﬁghandszrihel typsiis, wiible azch mbift Gxatlebomroga‘tlomolca
secon axl a

dat th
matlg SR P ea beiRRo B Genarates af FoRirs L SIghRR Whsay

cofnpfibes Remabik | @ntadtiragtwiied, inSits F&#'Ho%ﬁldd ﬂo‘wvaﬁf@s which
obal |y about a horizontal axis parallel to the axis

gl
it i%fe!aﬁ%callas@%w@ldedfe@o@ipﬁg @mmstamlﬁiwawélpalz girestion fmt
- whidhe 25 RWePTs g%‘ﬁc B'FOE 1 is %@eﬁfedt 'i]\ﬁtf?’&:ﬂﬂ ﬁ%e{tﬁieen WO

~acconmmodat e uc the "housin
oppeged tateradflowhi soetam ammehts sant:lhﬂhmhlwsl fibxtlin ratatiomdo

ho S iae e
the; BREAHEY & 4, et ofak Ry BriofSiobl, sHFaL seHfdo Made of
megdleadriet anav et haifzontalhakis, | theP EPNdiRshl bddp eFSwhidH is

fixi n el enent , e of a conducting
- acGHIRy §|ed "aa*b ephaesing o 1SexaNg| auel cog Shudigh is

|m|ﬁb5mké@”ihcrd?c§ﬂ@r‘i’rlﬁr§ud?f atﬂrﬁytﬂ‘l%? th8 bR éﬁmb@@ d %le

span of the netal elenment 's accommodated in a duct
- mogntadtitingdyiobalhnabeuiea hpszontal akist parallzhioche2ads 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.

In accordance with a second aspect of the present invention,

‘there is .provided a process for fixing a metal element, made of a
‘conducting - material, in a pla'st'ic body of an electrical and/for
ele¢tronic compohent.of the type in which at least one span of the metal
element is accommodated in a duct of the body, characterized in that -




2a the said at |east one span is fixed by

thermowel ding into the concave wall of the du¢s parch 2007
According to the design proposed in this docunent, the
upper span of the nobile gontact rod is a 180 bent

span which joins the nobile contact rod to the | ast
turn of the first axial end of the spring and which

‘thd saR aﬂ lsast rid §pan M AR 5y mérmOWéldH@,e n?d'tﬁe %fonchbé
piral Spl‘lng and substanti‘ally tangential to th
ajié?ft ﬂ t.of ~ the body of the spring. The second end

of hRoFdin Qo'ﬁ\é)'d’ééﬁﬁ n'g'?%peééai tR¥s iqozﬁudqaﬁ{ e n

whi ch exteflds via a st axial orien Ion wWhic
uppes grarenf dheésmahileaconéacterad 46 ranri@0fhbent ispaaf WhICh

o A Y

joifif The' MY soMeRE ol Yorerfas? AL BE TR Tick Piisiignd ot

the:sppﬂngrﬁndanhuﬂi beswhlaclvelrﬁcébpzmib par%!ll‘@l tﬁi m@ExliEibh'
of ousi en _vertijca tovvar the t

the’ el Shia ohd uanhg nﬁangoeralwﬁefh%aﬁwﬁe%@

the)bod‘ye;jﬂﬂh@ag ﬂhgent ation. The contact |ug can consi st
of conductl ng Iu% belonging, to a span of a flat

cabl Bevpeernd and fiche sppingcis drloekediat ratgtiopabyrital
Ias@ftdrheﬁh?éﬁ'é‘%en'd"s 99&” é"ﬁpaﬁcﬁ’néf %txlé’lf eﬁéﬁﬁ%f\nfﬁ?&

contact arou I nsul ating | ock
itself @xdendalvied fresl endﬁieam@dmlmng:hdlsvof:semumulm shdse

. nd hi gh rf

yifg SinP 3, s FERAT" pftfe gl Bubfr L0 WEY &, ke

recesped tvertibaligah.a Ebmpiefm@ﬂta@j/ s}aﬁWm@ﬂImGOFrh@unm the
ctions is indee ex

'O“ﬁfe‘?%‘g nfgl‘.'?@a'i‘ﬁ?Pﬁl@gaa?&om%lﬁxyti%[nfawdsrmefﬂqrg cycl e

ti NBach Nabsvial I16WeRcditadt SlOmEMIian Q&&P@Qn%t“ﬁb‘:ef
2007 WD 20041024423 PCT/ EP2003/ 050605 ' ..

verligadoriantatipBet ween the pl ane of the fixed Ioop for
‘ rm_ﬁlt.é%etla& Iba]%n’g!raﬁ{s‘é‘l?%tgb he rmd%%éﬁ@g Lii%le%ﬁgﬁqd)f
to gpepahi ohld }flatlmblbewmmmemla\mngnaol[)lotclkeoétlasmaifng
ma@ﬁa%* the housing. ‘
It can also consist of a metal fixed contact around which the

- insulating material block isovermoulded.

| Ball-type coding devices such as this are particularly
compact ‘and '.high-perfor-mance, and the present invention is
aimed at improving certain aspects thereof.
| ‘The design of each coding spring affording several
functions is indeed ¢omplex, thereby entailing a relatively lengthy

~ forming cycle time, in particular so as to guarantee good
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BB GorB B8 IR e, BF ghBSho RSy e §"‘§Z§??’?éd

5 any defect of parallelismbetween the planes of the
fixed and nobile |oops gives rise to a defect af
positioning in the rest state of the nobile cc}%tl\g%rt(;hzom
rod wiwth respect to a vertical plane of the housing,
Wo bRseess of which receives the fixed | 00P,crkSu03050605
invention is ained in pargicular at proposing a new

1o design for the rotational inmmobilizing of the
paciRdisswrbaigveoithe planenois thaVfidted Hospaion robationally

J nventiqn ¥proposes.a control device of he .
BBOBMADIOr1BE (SRIES n A0 cHhet HBIasp: P @;ﬁqt MqOHBaleep
éé@fkrasihg §96 3hbBile IRritht tagt turn of a first axial

end of a torsional spiral 15 Sﬁél ng, nmade of netal

wire @neaficallyi iorthel kagws, sehdiay of el state pbdheorrt,
whi cl_d .ed i housi d h
Ay cetefs 55 MRRLRIFD habBnr 2h8' PR o i TR o

ized Tnrotation in su
Robile lddpls §ives rBbitoea adufeat tof rpubitionimyiin etet idsti stgte
gl obal |l y about a horizontal axi sb?ar al | el £o t he %xiﬁc,
of theamahilecranlast Jodi Withs Faspecthitp éhyesieat Pjale; of the

ﬁ&%iﬁﬁgg\aﬁb?élsof)f %@m%géiv@s ﬁlrédfii?édtIBSPSp” ng is

acco n a duct of the housing wth at I'east
one t Uilre dhventios wparimeid dh partidudanmie pdeposimdo & Hew

Jera B the colatioitplt tiinonifz 0.8 B Fding Sphing, Bbout
i#evikpe according 25 to the invention: the

t her nowel di ng operation is carried out by heating  the
sai d Miithsthis eim.uthe iaventient piPRRsefO@ Eostralcdeyipe of

. I . ¢ . o
SA°B0RfABpuErR %, FURLTRY hERUENe et fobisTva in
fdhetiopern thackesoftunhi ehai firslr aehilegnd est iacbisjonal spiral
upwards, and in the course o t he th{errmvve

di N
TGt e BT IDRIALIIG 2B BhIITZPstE] exte. Uiy cyfipdrical

axiat badtef whitlo ihénwelibidedyinmedaidonfin suah 8l wayrtbakdhe

fofp.heating,.the said turn i.ch ar h.i ]

aPbp Ehahy 8 3 RbN HBE oRERIBNEbREE § hdrifonta
408 GHIeH¥e 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 tqrn of

this span which is thermowelded into the concave wall of the duct
s0 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 furns; “ ]

- the turns are heated by Joule effect by passing an
electric current through the éaid'turns; |

- the duct is of glo-batlyfse‘m_ic_ylindrical shape, the open

face of which is oriented vertically upwards, and in the course of

the thermowelding operation, a downwardly or‘ielnted vertical load .

is applied to the turns of the spring;
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- el enent s, aﬁ{dﬂ cause t

wal | of the duct; 5 - the device conprises a fixed
conducting contact lug which is arranged in aj;pzdOmo7
of the concave wall of the duct, opposite at |east

one of the said thernowel ded turns; - this fixed

ti.ng contact |lug belongs to the up ‘
\&ﬁ%é%ﬂl&? a flat cable received in the hgﬁ!gﬁﬁg@%%&%
each of the two opposed |lateral |ower contact el enents
i s a stripieditad Blapplich tbiths taens 20aeldpdrial hedan of
the axis of tilting of the nobile contact rod,. gwlchh
two rlprirodgsdor Meaiti ithy, said dyras YRENAE apRiegsto the

WRiGdd BFrrPRPRE %é{)l'i‘ﬁ dfoe deb furRs iNOPid Boncave

4
r :
contact rod and Is astically deformable in the

valli abttteatluct;5 pl ane; the | ower span of the nobile :
contact rod and the free end an of the.flx :

cont act ¥'&d G&Vecq \/\Bo'g'ﬁ?éW?Sofa fy?qcﬂd?q%tiﬁl&pg@;sgptq%elug
ahicRfiseaglnbederh eoporabn! 8F thepeesidve ivvall fefeethe duct,

contact end span is a linking strand which is in
eppoaide atilenshongof theesaisbHthrsrawgldeshtw®s: | ug
arranged,.| (W ] Welof: i g, fihxe
conduct ﬂﬁgglé@‘rﬁwggt”"%’&hg'g %ﬁgﬁé@oh{%eﬂaﬁg gr&% at!:]é g]pp_er
Bvecoflanfewd b at flabbhble escedived innthiehlkkotisimg;ng; - the

bi | t d i de i ' i th t -
T L o aCt (2 e e okilabl Blemepts
itgggt @?Fbiﬁh?'tr%’ wHigH lids ROL2bhRMY ParBRePIBOCHAL 8is of

ing shaft, between two consecutive teeth of which
fikinge ofi thed nenbilepgontapianods wittieh nisbbuidt doke dbe Rowsing,

in,the rest positiagn, i uch t h
#0917 R oe b ot whith 4 pegiite dhecffgh 3 fL the
Rlobele cHhRIttt iRl agdorR atdicilycadidaehsief In itise didnizontal:
inrotation so as to establish electrical contact
pléngeen the | ower span of the nobile contact rod and
one or h I C

2 (ReORyet shaf PRONTRRTAe RIRbEL roB Bhdr B 2Fbe
e apaspahte dixetiheoriiachrodar20vo syen200ie gidaddsal rod;

Consecuthocohdemt BagBnangcs atepEdodngpaosite its fres

sotalck Wh @ spdif i§08li NskinBaktrand which is in contact with a.

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

7 - 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 spl_'ing;-

- 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
contactlrrod,-ih .one' direction or the other, w_hen the associated

_'boding shaft is driven in rotation so as to establish electrical

contact b_etWeen the lower span of the mobile contact rod and one

- s dr_ other of the two opposed lateral‘l'oWer contact elements, and -

'ca'userthe automatic escapement of the upper span from the
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it conprises two orthogonal revolving'coding shafts
driven in rotation, each in both directions, b
ch 2007
trackbal |l mounted 5 rotatably in the housi ng,ylggg?im
shaft being tied in rotation to a nobile coding
‘em%rrerét4 bel ongi ng to a generator of control signals;
Al 48Psi on spri ng is npde of wire and FG4¥/PE 3/050605

external di aneter is equal to the dianmeter of the

WoRe 8eliatiddbyanst iv&é‘tc%rﬁsectlﬁfv%' %th%e?@ﬁd rl:gspeglfled-

-The ‘invention al so proposes a process for fixing a
REghe ofglodaiien of the@oding sbafitiuct i ng nat erl al, in a

pl astic an | ectrical and/ oni. C

conponen[:l g%é"fé{és'ﬁ/p@? nBWﬁ'P@ﬁm r'?‘é%@ éo ‘B&n Hhaits

Hhhrmtralroﬁltmrdadrﬁuﬁb@ﬂmﬁ@dtﬁﬂw by adtieickball hbanted
characterized in that the said at | east one span

|reta=te£eea in ey houggotarchi shaftnbeinthdiachie Katatian tefa

PRSI Codinf R AORE BN foca deRfraldnd! EonfioL ttgts:

by heailthg farsmaptirgpds pfaddheofmatied aaiderienits extdraal
i s heated by

BBeonD faua e Badeliel uid Wi S0 iotngins a

f@ion b2e sPiRfg.conprises an open face which is
ori ented vertl cal Ié upwards, and, in the course of.
3

the t hEhednepating alspeprapeses @ dvnaras dioy Bxingnaetetal

EPAE) mlsBR! of 35 WBRUNE0bmEria L BN by egten

ofedtrivat| @ad/opdelectronhic hmmhpoaehbeotahe span inhinthichr at

applied to the ends of the said span of the petal
Gastee £PRBPT &et ﬁ'@ﬁ%ﬂgfﬂﬁﬂb'ﬁ acsomBodaiakinva dust of

Q‘Le [ \y‘ej%tarageﬁﬁred‘:g‘@f L G{d §%\'|§%tqags?9%%n§@?§sQ’E]xed :

e invéntion w come apparent on rea
by tthe rraowidding intd dhe winincia vef wiallovkstHeoduthe

d d f h f d h
bl 1 T e e e L
2004/ 02%3&%&?8% Oéﬁéﬁ&l&ﬂ is chayée duf y@ latihg

and three-quarter f ght external perspective
t&‘ieeﬁ\ﬁ'd/\ﬁpéﬂ qfébﬁéﬁ@?ﬁ@lﬁmﬁmfrol devi ce in accordance

- the said span of the metal element is heated by Joule
effect by passing an efectric current through the span;
- the duct comprlses an open face which is oriented

,vertlcally upwards, .and, in the course of the thermoweldmg.

operat:on a downwardly oriented vertlcal foad is applied to the

‘said span of the metal element

- the said load is apphed 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 thermoweldmg into the
concave wall of the duct. o

Other characterlstlcs and advantages of the mvent:on will
become apparent on readtng the detailed description which
follows for the understandmg of- Whlch reference may be made to

. the appended draW|ngs in which:
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with the teachi ngs of the invention with its

connection "flex"; Figure 2 is an expl oded perspegirty o7
view on a larger 5 scale of the various conponents of

~the device of Figure 1; - Figure 3 is a plan view on a

{Wﬁz&bg/oﬁ%‘ﬁ' e of the Iovver part of the bare hou3| 5%@5

evice of Figures 1 apd 2; - Fi gures
7B and 8 are sectional views of the device accordl ng

to the.i P b fns 4 'H19H98n g h:ﬁraerduaq@ér mmtlegﬁi elxger%%l

pl anes to 8-8 indicated in Figure 3 in
Pﬁésmfm\éﬁztvl%dwhmib repprsaydateeontiof ﬁl@\mcemtﬂc@o rdance

[ 0 s A‘

WAL It Qo8 W thie e RHRTP it s coifertioh A, 78
opposed Eigurac® tsosint leomﬂoded FogtspeQivies véew! an @i Rawger
on | arge scale which il Iustrate i5 the varlous
%sﬁ@ue? f'ﬂf@ vapieusctomagaests ofdhe e \dpa Pfdrigure *if | ex
vvhi chis [ h (o) [

i os FIERFEIY B0 PamaiPbhoRIlod a8aRoUR BB lower payt
?hﬁh bare hwusine of thei @mwet@fpsrgmepl ‘handg2:t he

coPOner Sufds o, 4. °¢8r AL dnCE S AARBrAL il e the

devicehacebpdRgofo kheuire@ntdn, lthranghlie MegtiEs %ECltlfanél
t hree-quarter rear perspect|ve view from above and

Rigdes gnt ter Btthindiemded par Figirer aeamﬁueu which tie geandact
g aré RPrE&Td ‘ftht %{eactﬂ% RER R I{%b }dg)esig&ﬁs wieeht

part formng a cCover o usi ng;
IperglﬂtBtSI VA amevVanavwhamlgethecabetammm is irepuss emteats in

d|n ri ccC to the invention; - Figure
@%é"ﬂe%‘i’ E\?@? BH a |l arge scale, which
' | | USU aiugﬁrélgf is@%l‘éﬁ%@% ohof 18FGL5ELRI wiichNAustrates -

invention] 30 - Figure 21 is-a perspective view
tb@nVEﬁﬂUSoC@mmctMQ qugliaet lugswofcthe endsspanesf the “flex”

Al r SR80 TR Ihe o B YRR obs around
V\:hl ch-t IRguten\e0 par § 30hré heRUSIMbar SoovediTol | BRdire 3

ahd 15 March 2007 WD 2004/ Q24423 PCT/ EP2003/ 050605 7
whighy [Jfustpatess varipuswstans |05rp!ﬁ§1rtgnatheo¢om.p@@re@te in the

18Wetbart of the housing;

- Figures 14 to 16 are pefspective views eorresponding to
the views of Figures 10, 11 an.d 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 scele, which |
lllustrates a coding spring according to the invention; | |

- Figure 20 is a perspective view on a large scale, which
lllustrates a fixed contact rod accordmg to the mventlon

- Figure 21 is a perspectlve view similar to that of Flgure 1
which illustrates a variant embodiment of the invention in which

rthe linking "flex” is replaced by connectlon tabs around which the

_ 'Iower part of the housmg |s overmoulded and




i0

15

illustrates the | ower part of the housing of the

device of Figure 21; Figures 23 and 24 are Vi eWs pMarch 2007

simlar to those of Figures 3 and 4 and which

represent a device according to the state of the 5
d4)044 trated in the abovenentioned French %te5160

app Ircatton. For the descyiption of the i HEH20 0% e

shall in a nonlimting manner adopt the vertical,
| ongi t udFRalreangd s aasviehs Simdar et ahbeNs @gorsieng:m@h
the Vv, L, reference franme indicated in Figure 1. 10

Busisatesntheolowerparapl tha Bauaimgpe! thi dediess 0|f Sugyre 21;
upper, ﬂgﬁﬂb?h hd S0 LSk {érﬁh@ar ottl.?tors%f Etf@re‘sos

Frgure 1 escrrp I 'on
sanal ﬂaancbwvhtahatecpgesenmaedemtce becmmmggotmet Iskate of the

e i t ordj n the i ventron or, accordin
Bar s TElel dRThe AhOdenaptiohadl e ol BALER: SRPEGAU AL
samne nFHPW!?@' d%"scﬁ'p@iféﬁnuﬂﬁrth‘@| inrv%ﬁt‘?iro?tm%e sh2® in a
first.part of the description will describe chiefly

npalimilingenasnes mdnptt he vertinal: ongitudiaadandatransyerse

 ERRoFRias Feiaind & Jhe Vi fnd: Berdfify 14 iddoated in

Figitte- angl ed paral | el epi pedal general shape made of -
two parts, the main |ower part 24 and the upper part
26 forBy eerreadivar wershall alsongdent thedermsalowsmitpper.,

@’%i’”@ﬂatﬂ% fehe r'?@‘rfw‘it‘?r”%?@?éﬂée t@Fi %GF‘e gevi ce 20.

he devi te essent y conprises a central trackball
or 28nspher edS8: niyiii ot utrrhmhsfothowst atdemtjcdier sirbitar or

friction, two orthogonal odj,ng shafts, each of i C
pbafidcily slefefits 5eoBRlpa 10 i e Phant argoriiber o
ay ihvensiosnabr geecbﬁt.ﬁgs tar ¢hef s@a\(t%f abf ey BRI be
desjgn, and arranged symetrical | % Wth respect to a

desighated 1y Bieasemsg ngyreriealyorca aringl referpaces.

line S’I'I'!%alcffrsgdg#rrtegf %h?ﬂgegéﬁgﬂga' Ru!‘f\'hét? b, {Ergir%‘ﬂ"ygp%

of the enti ca Sim

| alumhegisusomireorMosthasssiel af ek wirt lanidheo thei amboliafients

20

25

- 30

o{) Iogg/it dinal axis and with the 12 March 2007 WD
ohtg HMBCT/ EP2003/ 050605 8

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
clos:ng the lower part which accommodates the marn components
of the device 20.

The device essentially cornprises a central trackball or

- sphere 30 which drives in rotation, here by friction, two orthogonall

coding shafts, each of which is associated 'with a signal

'generator

The two shafts and the signal generators are of overall
symmetrrc desrgn, and arranged symmetrically, with respect to a
vertical plane. of symmetry corresponding ta thé line $-S of
Frgures 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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~codi ng shaft of transverse axis will be desi gnat ed by

the sane reference nunerals indexed "L" and
respectively. Each coding shaft 32L, 32T thus 12 March 2007
conprises a stepped cylindrical body 34L, 34T whose
gﬁpo @ggg{te free ends 36L, 36T s of small dianeter
484923387 of |arge di ageter are mount e §CHEP2408/030605
rotate in both directions in t he housing 22 about an

- @ldng KHatt AcQ’Ttl%fnsrv%?gé | Hs Ftbeb%‘s@ﬁé ted3h éhe same

conprises a drive drumor ro er 421
pefereneeaiumeralscie desedeldtawd BY” fessmctmelwth t hat of

wni cn Grenaedindatudita PPl o sho e BupPiast asstodpes
‘MylmtlrlbhE}wﬂIyGSJILthlanwhb@battww@ppB%ﬂ%af:ﬁee@ﬁ@s @Bli, @6 T
shaft 321, 32T, the | ower _Ipart 24 of the housing 22

eérﬁmléégaa‘eﬂ@em 8PLsSflcyl Ia@e diamgtercars mpitedise
a T ARe t
380 ¢ Plte P DARCRICGIBNS L e ABUSRRE 22 BUPEE o axis
|4ﬁi.n4&ﬂd'd9f rdigition.48T of a torsional Spl ral spring 50L,
re wound around .an axi

50T f talli
201, "Ael hal By rae Uidefule0s b bEE o P 2emg AL
A4, W@Eeogen%ﬂe‘?‘ép@uﬂ@rc'eng‘obﬁeﬁdib§n9?q‘rmlo% ifreNat of

56L, 56T of axial orientation al ong  the axis 52L

trer bathi 3h ead @sdppthad asdugbpirionr 4dLemt T stwhinh are

APt Gh I BB REL TR GEFEL Y o in

retadioned vertically in a conpl enentary slot 62L, 62T
which is forned ower part 24 of the housi ng

and oReN&AMY ﬁ@&hryofig\saﬁagft%u ol thee lewenpast
Eféghéﬁgld 28! f’&ﬁugr%etshg Ec@§§%‘?'saérﬁﬂ:filn%tncqq§'e e&%Tduct .

r vert OWnwar ds agai nst- opposi n
aimaip@ﬂﬁlofélﬁ'h@pfelnemwé'rr&s fHe &ip (sea Fglure 4T anid t1iB9.

sprin L, 50T | al 30 opposgite the Last t

S e ire?ges AHLG 40%.aPReRER G it & gl cbody
8L, 48AT othd Gbrs@ind $gieall ‘sfl)_ﬁhgt 50D, 15D MAHEI 6Rlmetallic
mobi | e contact rod 70L, way of a 1800 bent

Wiggewoynd AfQuegan wey. 5212 k- ch 2007 WD 2004/ 024423
PCT/ E&?&%%ﬂ?&‘?éﬁhe state of the art, the last turn 54L, 54T of

each spring is extended by a strand 56L, 56T of axial orientatioﬁ,
along the axis 52L, 52T; which is itself extended by a free end
strand 58L, 58T which . is of semicircular shape extending
downwards |n 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 'assoc'iated slot
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
6pposite the !a'st turn. 54L, 54T, is extended upwar'ds'by a vertical
strand 66L, 66T whzch joms the first turn to a vertlcal mobile_'

| .contact rod 70L, 70T by way of a 180° bent upper strand 68L,

68T.
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9 Thus, the shaping of this end of each spring is

such that the joining strand 66L, 66T, the cop h 2007
rod 70L, 70T and the bent strand 68L, 68T (whi c%ﬂrﬂ
constitutes the upper end span of the contact rod)

1-Sad vertical plane substantially ta '

*‘Jﬁ’g""é}aﬁg’?. phery of the cy{indrical body WZ@%‘O%?GS

the spring 50L, 50T. According to the state of the

art, theuyetid edbpdig &t Biisoan@fof theh qu.niwgtusrgdcﬂﬁhat

70T, in the rest position results fr mthe desi
e joismig 280, 66086 5 the cantashiat dOtod Doend/ e Beat

Lirankegs Sté@ﬁ"wﬁﬁkh Eﬁﬁst.g@% sl #hd elipp& UhPWpAA of the

vertlcal e to s 62T 1n such a way as to
postaotomct)hleae spra nvgréica) daie a@taatlauymmtnal to the

priphes ot Hie Dhparagh Ao Bl ARE NoE REribd FUL opOT.

-hol | o gésHaing a9 2hedstede abi e rirpatal vernr arishaiibn of
and it is delimted in 15 particular by a bottom 72

~ the rcantast iredn7 6L, piGhe inipther reat dopitiomnespdisgtorss the

I 7 j t
ARSIt B <AE 385 3501807 "Rl 10 ToiRpBL 8 A2t 76 ) %ane
mgtmﬂs?mhli?ﬁ&ayago\theglmmobmrﬁm g&wdeetﬂ om!frtinﬁllyhm ‘the
u ac ccordain to t St e of, t rt
81002 unBR T clhisHE dpWRY agﬁto P@ﬁ*ﬁgnaﬁ ospung; 50k, s0T

' I n I gal b
ShbcrEl 8] O oS imiEb 1S, endnee Mtsing, e

ofrnndler 94T. 81L, 81T and 83L, 83T nade integrally by

verts ot yOhistapdl 25oRa il NG, 28 K R Bhpiaw signt
Shgldte parldlieféhipeaah g@ﬁbf@ﬂ dtgbe 78hd TOTsi $ie¢m@mbﬂem,-l

of t||t|n V\Athre?)ect toits vertical position wmth
padiguylas parﬁjbﬁgom 2 wildnadorigontal plane NPesHifase Shan
78L, T pt rBak L, T8

[oL Y R 0 A QAR cdgee BAL70EL 70 T30
B2k, the3GrddheeddWsL ,pd6T 24 Kb:é Iblmerhouatarg 8gan 78L 78T

conprj ses, roximty to its horizontal u ace
SelEhdse aiths Pibobaye! i P et o8veBouty ofhé Ghper
pad 86L, 86T whi ch respectively receive the free

12 March 2007 WD 2004/ 024423 PCT/ EP2003/ 050605
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 mould:ng

~with the bottom 72 and which pro;ect 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 posltlon"'

‘'with a corresponding displacement of the lower contact span 78L,
78T towards the abutment faces 80L-82L, 80T-82T.

For the rotational mounting_éf 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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10 ends 36L, 36T and 38L, 38T of the body 34L, 34T of

~each coding shaft 32L, 32T. The horizontal w dbhsekh 2007

the recesses 84L, 84T is substantially equal to the
di aneter of the end pivots 36L, 36T 5 while the

_ 5,;86L, 86T are open laterally to
|nS|(§e o’]‘3 t he housi ng, eagh recess bei nﬁ%ﬁ@%ﬁﬂﬁgd

with an elastic pin in the shape of a hairpin 90L,

MBsWB6LN 36T amdirBsd Y&T tofciild Bodiy B4l ,ca4Pl afneatargoding
rF‘cEs§ gS%z 88T in such a way that the free end upper
§hEhcA2 T92T of the pi n pointing towards the inside

1o of ¥he h%t&%aq”%i%tﬁheoicofﬂeesl?@@é%% Pigvet, ?@A—T is
38T el astlcally so as to push the roller 32L, 32T

subistanfiathaiammialt te thel disgoetamhef dibe cad Pivotso36L, 36T

TR I TeBPases Bhyeriat Brtraien JFETRLY RulleppRLbice
oy e e9Rousings NedEh gesessl by gnppmmbﬁt@a’ﬁm oén &ladfic
star with four branches. The triggering nmenb

- o itbesshaneaf @ahappin 94, %Q;Trrw ishig raouunéﬁd |Vr$rf'ﬁ§"Y

ﬁh%O%oggougnge_gﬁgg 9@%@@@.{8 %Thn‘é pfgm%ﬁm the free

ori ent 'he trac ears, and
eadpuppesbra\mcipeﬁms AT reddihed phm podhtésg IOWla,rds(mﬁ inside

di buted at 20 90 h of ich t ] [

PEIbF hesinag s Hiheaerosstnaingrpvhl Tornrel <lfsdraly

@B @k £ b%ﬁ th@2lol1ek 0L V21 béa%ucg)@.g%wtythe%aﬂrmﬁd
downwar ds. The angul ar p03|t|on|ngo t etrlg%erln

menberTha devige 20 owlgo paemprisest ameenbiysiswtely which

ERTEIFE o CEOOHRS o "Ena et 183a8AEHGTEEmbRL o ohe
mdrtusidbletpss IDALT Whain rfaeire¢ deignoin tihe shapersf a.

edges, 102L, whi | e the ot her edge 102L is received in a
ﬁﬁ%;rtwftbcfé’é'f, brapgheformed in the cover (see Figure 18).

part nE B REbril PRGN 254! DampNeR, o pilfal RS 06

bgzn‘tpmslpgral fish amdtheombagia ofl at sphbrlml |capl L, witbf its
tran

1
EranevlY seigPentlebie am TEREHES Fifioalt dcb8rt and
$8hip rﬂs%@Ttv@@;ﬁmrss@s ra@V@lfbfdrﬁckﬁJHHOQthlm anrdripatddirat

- 12 March
90°, each of which terminates in a lower bearing and contact edge

in the form of an arc of a circle 102L, 102T with iis convexity

oriented downwards.
The anguiar positioning of the tr:ggermg member 94 in the

lower part 24 of the housing is ensured by means of the pair of

recesses 1G4T 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 ih 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

e -1'-t:ransve'rse wall 106T of 'trans‘verse. orientation, while the front

. transverse wall‘_'106chomprisés, over its entire height and as far;
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WO 2004/ 024423 PCT/ EP2003/ 050605 H as the upper face

74 of the bottom 72, an opening 108 whose fungbingien 2007
wi |l be explained subsequently. The cover 26,

illustrated in particular in Figure 18, consists in

.'gézﬁgﬁﬁggf a horizontal board whose Iomrs‘%ﬁfpﬁ@%&gwé?

I gne s to bear on ttlg upper face 25
part 24. The | ower face 27 conprises cylindrical
asCtihapgper faskemadfont botelhoy2f rae dpsinge!@@dwhose
rotation of the rallers 42L, 42T and of the pinions
ctiopvill-hes exglaiped s usesiueiipr-i ses a vertical

partit+y ni 1

Phe. | ooy Ser 26, BRSRAREETh BaricRial BaGRI 90 PBnslyts

bugesencewir & bwrizohtabimpleedevhasy lowertflaeceg? Doy atesigred
nin such a way

d in.the ed f.th 108
LEBER an ¢ ERBetanes 2860 UUBIOWEE RETE 241 dab y.
verti CEhd y idaeivwarads, 2n t&aﬁn*nlemeé Rflindteall Saldishaped

assenbl ed position, and as w be seen for exanple
indemtations to allewoBeetprssageangeratationcefpherelesnd2L,

Ié?#lt%nocbﬁﬁgaihg@ﬁggﬁ;ggﬁz. The el ectrical |inking

e contr e i'S ensured by neans of a :
flat cCihred oovembRe 28so absmprizmen as vertithlexpartitioose! 10

20 design _and  technol ogy are_known. The height of the
GAPIRERtaN toGH14 Rlngel PPCRY | el UMPASHatt a4 b 4ddoh

- ﬁdéringﬁtéegg][eiltéﬁgt b Feal BhgdsS fibd Q%éﬁfze%%rﬁﬁl@m%r\il‘tv%ry

opening 10871 n'such a way as to a
toh éh agrosye soft hdormedyin2 thefedgesf dexthegopesinign 188 in

he f] Fi 9, t f f, th
11 4 MLt el B Govene2Pn LB e R SRy
ePRicatly dOwnedsoBHUGK logvdr ggks29f the flex joining .
the lugs Pi and the termnals Bi. This |ayer

"coveldn|thperssemled positipRspapcas dvillg%rsaﬂr\ef@roéxample
ol . . .
8] FRATLEa! e 25 the hoVEr B 8 fedrBfefsrila dfiy Hoses

tthef heesingn2®f the dome 94 12 March 2007 WO

2004/ Aé%?ecﬁ%%?ﬁ%ﬁ?nsé %??t?gscontrol 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'héight of the partition 110, delimited vertically towards
the base by its horizontal edge 111, is slightly less than the heightl

of the opening 108 in such a way as to aliow the plassageof 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 lugé Pi and the
terminals Bi. This layer, or “cover layer”, makes it possible to
guaraniee ‘electrical insulation between the tracks and to

_eliminate the _,fisk_s of shTOrt~¢ircﬂits during entry via deflection .of

- the dome 94.
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12 The flex 28 thus conprises a body in the shape of

a band 29 of small thickness, of the order °f1?wﬂa?chzoo7
nm inside which are nade conducting wires or Tines.
The rear free end span 120, on the right when

' Lhg 5 for exanple Figure 9, :Wcjﬁ%? [g@rg
?ﬁ?@%’?’g‘fz?y, a series of jgonducting padgplrbd uo&sé §
joined to the wires Fi each of which constitutes a

fixed entaex 28t giifiecdpaeepehabedy th tHe sigedust a
active elenments. The contour of this rear span 120

aand 7 of $neall digkngsss of dhe 1rdsr P il mm. Hredenkhich

bﬂaed s to bear horizontally
e %gggbg gﬂ%& 4tlﬁ% )ottom 72. To make the
ent ry Hveé trehr frere anslospa 1189, vert thehaght M;@erbugsidering

Q'gﬁ }__he upper face, 122 of ear ,span
nﬁP‘P e Figust th CRBRALRSS: n@q({f’g ’ﬂi Qfﬁ”tyhe f%‘?WF%fOf
é‘éhdlu”@tﬁ‘i?y aR!sﬁQﬁ' ugsaPMjbmetd té theWicds IFF &ddiHatelhich

verti cal plunmb with the central part 98, and two
mmstltmes Jaof!md ewtlechéntended to gogipesate witthtle, various

gitudinally on either side of the central
?zﬁ%‘y%&f a g% each of which bears a | ower contact

edge Imd_coﬁtddreofc tHiggent Bpanefd@rexHilits %Dcﬂmwmcpr@ijle
| ugs. are al so provided for the transm ssion of
Rlrwing gthrpf{ﬁgemecs@uwéédwh%iowe@naﬁrtgiﬁe.sat R dbear

ROTAGHRIGon thbldie GRAIAFrehaTsudRipand 32T Thus,

accordin to t tate of the art ody of each
spr [ nQ’cBmakeSGTe ientiyoswitdht én assioctaifdn quMThe Byg@@ymg

P4L 25 P4T the free 60T
Senihes 34, e puibrritoo 02 & fikstdsr BRSR,E2Y coprisdd
@érﬂﬁél‘ é@hﬂuctlﬂbqﬁ lﬁﬁqﬁ trabfdren Qﬂ’“érﬁ%séto oiffdld to/ QTwiise
lijl ned, via th &48L 48T of the sp r| ng 50L, 50T,

b whmdm@tﬁula@eqi ly@r glly ptarmnb wiid Htﬁh@éntf #art 98, and

B VEGERY ey aRiter ARTitalR WhE PR R SRR

'Ibﬁgﬁummmb,eto\mehhtem@@pﬁsﬂweecenmaadthl BgsarRSLan eBBM of

nd P6L, P6T, of vertlc rie tiaon which are
which REaBu@ 1QWRE CRB %@aﬁgago (iﬁmethq é&g@s“aﬂd“embgf

ahich, after 12 March 2007 _
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 correspondmg wire F4L F4T.

The lower contact span 78L, 78T of each mobile contact
rod 70L, 70T is received between two opposite contact lugs P5L,'

F55T and P6L, P6T of vertical orientation wh_ibh are made by -~
cutting out from the span 120 of the flex 28 and which, after
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WD 20041024423 PCT/ EP2003/ 050605 13 nounting, are
stood upright in vertical planes while bearingji2 March 2007

. against the vertical surfaces of correspondi ng

abutnents 80L, 80T and 82L, 82T. By placing the span

e flex 28 in position in the 5 bottom 72, 74
%9?0%524{ gvver part 24 of the housing 22, tﬁ‘é‘""%}’&?"?’&’iﬂ@s

fixed contacts consisting of the conducting |ugs Pi

Aty >, ardhish@od hepPryHt @ VERiddIepIdBes 2UHNR Wearing

exits the housing 22 via the opening 108 is pinched

BgatnR thew&rtw@urﬁqcetﬁ of periespondiog abmmemﬁ SHn}T

hdog%q_ $n of the si gnal generators according 1o to
dte of the art will now be described. Thi's

descr iy ipdecing ltheesganeh2hidfhttreeffne @8e i @ddidoooih bige

Bfap 720765 8% varapadiZhiar (e Reyiiitn e, dhe; various
ftSiSﬂt t6fMacti EBnH%Q:ngeWemé Ofbrdu dtiveg S#@rgisn@ﬁﬁﬂ_e made,

whi ch, for |oad bal anC|ngareasons IS of symmetric

whileghewpatt okt dlext 281 B8 whichi exits gharwusisg % vitihe

RS R°E0R SR FRRAIBTRE 10Re el Tt ortoBinardfign, Lo
span Gdle. hfﬁenri@CQi‘ vpdratbh loflthbesighaplganerh e ddwording
di rection bet ween t he osing flanks 45L of two
oifestatpe theart will PR bedaReT Med.on 20 44L. By

t ' :
Co e ey U 45 RO 49 T o
shafénBaL | othe amaohari oh opératin sthfthe32ithes shaBebeing

t it 40L. t

SREloaoHETS R oS 1 AL 13 cxREneBlS rare” 185 el Wil the
&8 dtiohios thw §br1h§eﬂopuﬁﬁlcﬂ1hefolr'ﬁﬁgﬂ EQ%C@!%— reasons, is

transversel fromright to l'eft. By virtue t he
poswnmatricydesignowishorespest detthe \witisahmans S@ t he

- body 48LyQf e@ﬁ ﬁv%it 5.%lpr£8?-}§ﬂ%d”}n“ﬁ Ok 709'10' %, the

tied and unctions oring pr|n

mebuemmabheroﬁomomb vertidad atd r&Sbeposmperera:lneﬁaL is
latter tilts over about the aX|s 52L unfi| 1

e iYech o ikt 124 oty a8 The odtreeton dal bekigap; the
fidlfks 449 BPhwo ! Ctﬁwg%géiéﬁﬂbf [8i dsdingNSinion

abut me%t surface .80L.1
441,

. By caljsing 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 le',ft. | _ |

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 réstoring'spring'fcr returning the rod 70L to its

rest position,. the latier tiits_loverali' about the axis 521 until its

lower contact spérn 78L comes .i'nt_(') electrical contact against the
: __Iug_ PSL, and into abutment against the abutmént surface. 80L
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WO 2004/ 024423 PCT/ EP2003/ 050605 14 across th'e flex,

thus establishing an electrical Iink between thendsos007

- P41- and P5L. The clockwi se rotation of the roller 32L

continues and this rotation causes, in the manner of

Mﬁ@?‘{l smof the "Maltese 5 Cross" type,
escapenent of the upper span 68ECW¥28‘W°5"605
continues its tilting novenent so as subsequently to
%ﬂr@%tth@ahb)k rtﬁh'ér Bstétﬂ%‘ir‘i@rar‘(\‘élﬁcfr%icﬁﬁk%étvié?—.{h the
70L, to its sStable vertical rest posi tion.
legafidnandndfement of the bal l 30 is conti nued !n the .
ao sa [ [ 1 .
" sann® GBEkRSe rbRRiGT A e, Miler 387 ChrltideLighd, tis
trotai&mse:atdses geneliatrannef of aeweshamnddmbyf \thet thdalibse

‘the e|ectri cﬁ?{?gcont act whi ch is again established

OREerfYPRe aubgmatic, @spapemeiy ef sihiey unprery aaRaFL
%ﬂnbﬁ ‘Ebh‘l’l‘ﬁ%e'sn lf§t il l‘nﬁvbﬁf‘erﬂ_t hey ?éfﬁﬁbéﬁﬁhbﬁﬂy to

and the tooth 45L caus sthe ting of the contact
rasdomadicatlyt returns. lopwdhe c omithcthe peonta@t cootks70Int do its

ct .against, the...conducting |lug P6L and into
%ﬁﬁ%\é‘%ﬁ%&ﬂﬁ& Pﬁg%rtlcal surface 82L. This :
coni nglfitAkOrotatibps! Midaiimest abkhé s 80 |§|&¢ﬂtim!?@d in 2Re

"~ cont act bet ween the | ugs P6L and PA4L, tqeneratl n

spgnl digacan, | the @pd f 0knt will opgaimt titeswithi A eercame

bifentafon DFeprefemdd P PEIdlite PR dlq LBE, |M9%d0ds  the

gggemmf(n etf;a?hlemshgiwlal tl?t Wetuga gﬂlthetreleEElca?Lcd?ﬁhcaMich
, e | (0] | e (0] | I Ngu e

i Aol Entani s Bebesn 1R duns| Byiamd: Blng shaf t

and he@&ﬁvé&e‘ezgl Head %:péoret ativen ief rat%%.ob\ald ’théiodtﬂ@r

SO neans a Si1ng | e cont act,
ﬂuecegchaedgﬂtﬂ tgeﬂeﬂétLopauser: tbeutllimg dﬂpﬂ’lﬂjlfm@t@ﬂt rod

706 InfiReS o BR AL, 8RaBPP ohd it B aBitdot o dthst e

cohautipmg digheh stdlime abafrhenBabannst ST veRigdles Pface
ot her of thel r opposite directions of rotation. The

H pract| cally always revol ves about a horizont al

axi s, ﬁJp cﬁ?qlﬁgf YRR T ULt LRenC dstabAEhGE Gh Wiéctrical
pl ane r ot

contact between the lugs P6L and P4L, generatmg a signal which
is different from that resuiting from the linking across the spring
501 of the lugs P5L and PAL.

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 |

'Vto the ball 30 by the user, the iatter can cause the simultaneous
rotation of both coding shafts 32L and 32T in one or other of their

o opposite directions of rotation.

The ball practlcally always revolves about a horizontal -

axis, and, as a function of the orientation of the plane of rotation.
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12 March 2007 WD 2004/ 024423 PCT/ EP2003/ 050605 15 of
the ball, the nunbers of pul ses generated by tHhe\wen 2007
generators are respectively proportional to the X and
Y conponents of investigation of the cursor on the
0 56 %ﬁe driving of the rollers 42L, 42T carried by

s 32L, 32T is,ensured by fricPFHERA0M®He

outer surface of the tralcskball 30. The shafts

tccfgahherbamthhbhamrﬁbb%Soﬁr ul&edgengeitedl a5 | the two
beari nan gai nst the ball by the hai rp| n springs

rEndareoTespactiyelyEnproparsiosat edoedhiey XppapidngY

t C e ri d

SPohpprsAererRlvestbaliohtol IHifburs dbh ingiRsab Fect  on

V. Thirbeadtiviny hestheneobéfeat2iqf 427usamed ty the shafts
i spl.acenent. with respect to the

s.vertical
er 3017 1 B asion Dynducliog whe the euimn wyriacendigine
®fackbafiles@f the nonostable triggering nenber is 94
until its central part 98 conmes into contact with the

conducthaghaits fagetheuswithibemylierectrei eajed imkenglastic

BRI Addinstahemail iy el e SR EIoY SRty cane
96isa2Ton of actuation of the entry switch. OMng to

the positioning of the centre C of the ball 30 20
beneat ANTHISpPRREtest byhapBlyiRy 4oL thedramkbadk 30ne \artise!

Riaq ¥ ignt8l oldbralfiinl he G lrblioh el ok Pectiqh v.

nui sapﬂuseécftecm hars thieeeifebt of ;s:aggd&ég w;ddc?]@ﬁwaﬁdsivcehrtlcal
HIRIS SRt bt TeBEREL R 3RS A haraaTs ZAo0F At hokiRimg and
Qﬁcﬁ%ir{fg Q%é\igf@'o'ﬁ%@a@ of Be TORBLtHe §RY lénngaﬁ"ie%ﬁer

st eps assenb he corrponents of the
%yurﬁé '§%@ﬁnfwls[mféé§iscomamlrﬂpgwmc3 veithl the candifsting

f h 26. Th I
R 81 A0 B 80l R BB 0 RGD PISHS P2
dumdltl'mnc_éZbeMeeﬁ thhewir@‘é/elﬁ RAfd R4 Wﬁl!ér@‘fé\‘%}iﬁgr’[ﬁezaser

sured through the contact pressure of the four
%3@%@81&%8% P«i?ﬁt% ioprd thenRiryowidelt, accordi ng

to th@)\%ﬁ'@ §c0thd Nodtibnif d'the centre C of 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 bail 30 from the

rollers 421, 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 cbrresponding to " their angular
positions éttained 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 mountlng of the cover 26. ‘
The po-sqtiona_l 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 con'tat;t pressure of the four edges 142’_‘L and 142T of

) the member 94 and, accdrding to the state of the art, of the ,

strands 58L and 58T of the springs 50L and 50T. Moreover, the .
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- strands 58L and 58T of the springs 50L and 50T.

Moreover, the 12 March 2007 WO 2004/ 024423 19 March 2007
PCT/ EP2003/ 050605 16 | ower face 148 of a central foot
149 of the cover 26 pinches a facing part of the flex

h crinmping of the studs 152 for nountin
‘?{’éq%%{(gd‘?%e cover 26 onto {]he part 24. Thi FCT ??87"1‘%?16@5| S
conmpounded wi th that by e lower edge s 11 of the

mréri tAa 1UE0 offa tMEAVRSotWALONOE ARe b@omlaemﬁicms h
onpl enment ary shapes gnot represented). such as

f&werpa@oﬁbﬁéﬁeﬂear attes| holvsrimpinge ¢fi e rfé“é'égg5?110r
@ﬁ%%rg' é‘né t|“?un ?ﬁé NG RAd6 SBnB fﬂﬁegﬁaﬂ By bot t °m 4.

of the vent wilT no
descr iTidsg, pmil:bmgwma:rdmpuhadebywﬁbnﬂartl Sprihei idwveheadge

Y Ha pansion 1A HEthRGcaTa Whiah i BercempLe i with
GBI ERary SBiTa s ot eFelsidsBhRd PYBbK £8bulrps and/or

rotational i nTrDbl l'1'zation, for the angul ar positioning
asmplementary| bobowsachormed ﬂOLIhe'oqd@euderaﬂdéor in the

The | t
1Bt Peffiat 4 B i o0 b ent o 1 1 Sccor dance.
Wit h. tihe anens ixapects ofritier inv@ntibhowili hloww beudesébed,
previously fulfilled by the |oops 58L, 58T, the second
inpaticeirs By opnu)%rp?%gvmme state ebaR @dtng the | ast
Lurn SerahBadh sy 500 80T IOSHBHRES P ehminating the

COﬂSECUtIVE turns O

Ioopmi&nmtﬁlfma@ éndigtoampd rddlgns8 A fihich 7de rved plh@vnouely for
i,e

Slt herelevat turn
i ione P& Berlpg. s His eRdfar AESBiaifiooPt the
rﬁbBﬂe (%}ﬁabt”rﬁﬁ 700, T7Rer HrdhfoMige S1RRHI ST liRkidY BT the
6, of the spring. 25 The thernowel di ng oper ation,
Srpép‘rgasented diagram matically in Figure 8, is carried

Span She e 1P SufblAgh to, R sl SBRRG "

E2 whigha@ddrdanpei adtH thhmmﬂcﬁspmdmrtuaremd affond tife
the, 6 span to be fixed by thernmowel di né;lE % he}(gas& n%
f'énct'ﬂascreﬁervmslwet%uﬁdt hy Hederreasly o8z t

%('?‘él éHﬂQﬁtﬁ@Ussp?rﬁ\g BYLIBEE Edhprising 'ﬂﬁé@ﬁ&ﬁﬁ%@%% 54T -

is flxed by thermoweldlng of consecutive turns of this span, in the

corresponding facing portions 47L, 47T. of the duct 46L, 46T
opposﬂe which the relevant turns lie.
For example it is possible to thermoweld the eight or nine

-end turns_, on the right when consuiermg Figure 18, of the spring.

_ The thermowelding operation, represented diagramé "
matically in Figure 8, is carried out by heating by Joule effect the -

'correspondmg span of the spring by means of two electrodes E1

and E2 WhICh are applled to the correspondmg end turns of the
span to be flxed by thermoweldlng

The passmg of the current beiween the electrodes E1, E2
'through the turns causes, by Joule effect, instantaneous heating

| ';_'of the. correspond'"g wound metal wrre span of the sprlng that -

_' iconstltutes the turns.
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. surface of

of the corresponding wound netal wire span of the
spring that constitutes the turns. 12 NMarch 200y, 2007
2004/ 024423 PCT/ EP2003/ 050605 17 The two el ectrodes
El and E2 noreover exert a bearing force directed

' downwards on the span of the spring. The
\r?g‘%%“!”ﬁ"g‘l"o tained by Joul eieffect then cau SQE%B‘?QF‘WPed
nelting of the concave vv_a?l 47L, 47T of the duct 46L,
46T. 5THY eRvebledrodes HO™nAMEY qhofediidrl 8kéftya bearing
phenonenon occurs, by virtue of which the noul di ng
dieree iraated ssnbigally dowrnwarduen thezrspan of hke mngtingc .
duct 46, : i K e [ r :
T, ARRRY e el PRy Gy CHBEr P BEhRR! Boalized
Imehindef Wee cdanvaveenakd Hyrd&T of dhéfdwert 461l,t481D. t he
passage, of the currgnt,. cqoling is rapid . and the
bl ast | MOTGRVER, s FusyioBls| S8a8, e 18ty | ishamangn
tdurs N PerirReof WhisherH MBuMingUlskin ¥ tRe concave
nor eover ‘excel l ent adherence. The intensity of the

cwrfage 4ild difd of nider plasiic cductt 46hs ABT hggarthe entire

RARGRRCRonphERE BRDEG, bRGr8TrEubsSt Il Brghrwnne

tdheo MEhlgi et e @heated eliridie constituent plastic of

-the lower part 24 of the housing. By way of exanpl e,

the i nfEigs; Blting phe \Raspage afqthen curegiif. (erolitis nEppid
' i ihe r n 0 c 2
TS Floplice PhERChEe SR bR BEEno Mt CffeFes®na
thungssthq peaiptinery oft thepene sifbsras; walH yareopenddad(bnt
to,the axis 52L, 52T of the body 48L, 48T, the
gﬁﬁleirﬁgf’?on of the electrodes may cause a slight

def or nehb GRtNsi8F thE BarreditVand th&eiMmaToPWHiBRI i€ passes
shape. This deformation is advantageous since it _
ahe radsen aRed foRciiemad tie ehmic resisteoce cfphrdwige from

G348, 00 Al 4 A0 4950 A1 AR O
H‘] rnlkdfe lrmgarrsgi;u ant phbticd8L th e48cgwsf .pbh9|24&ﬂglllﬁghg@ri,ngi\;\;]ﬁ,

e X cO rses a _congucti n u , | C
[ es. E¥iViaxl B) cxganile; HBSpMIRBSHY \hBeBNEEam b e 2A,
LAShoSReBARY e 10 AInbLRRASIS FEARAABRAY b8cbRE.

~surface 130L; 130

Owing to the elastic deformation properties of the turns,
each in itsp.lane substantially'perpendicu,[ar to the axis 52L, 52T
of the body 48L, 48T, the appliéation of the electrodes may cause
a slight deformation of th_e turns, giving them an el!ip{ical 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
.épring 501, 50T, the flex 29 comprises a conducting lug F’4L, P4T
which lies verficai]y'aboye the plane of the bottom of the lower
part 24 so as _f'o be 'pos'i_ti'onea ohposite'the surface .'I 30L, 130T of
a raised p_ortioh Qf the lower part 24 which is‘ situated at the l.erve-lr

of the concave bottom .of'_ the duct, and beneath the group of -

thermowelded turns.
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a raised portion of the |lower part 24 which is
situated at the level of the concave bottom of h 2007
duct, and beneath the group of thernowel ded t&%g\}gﬁclz
March 2007 WD 2004/ 024423 PCT/ EP2003/ 050605 18

I e thernowel di ng operation, the bearing force
‘egéeﬂ?()?@%fﬂ\}erti cal |l y downwagds by the two efe 'i‘@’&’g@mél
and E2 applies the corresponding portions of the
peri phpryingf e thermdwadm Psbpbhatisondnet indGiriny force
PAL, PAT. s ang to the elastic properties of _the
-exeRted yegtigally i dawnwairdsebyethise dwioc @leetredes Hal aand E2

22 t ' f I

ARbYis3 e eTEy e PRARAT (e Bidihal b iR flins
sgairsiethel 80hdudBng lug P4ini R4di. ned after the end of

the ther.nowel ding eration, that is to say .when the
ol oot 1 OnBOnT The bRt besaerliamyon s MY HE SpYsHipal

Plartd YePLRBiANGH t@qabtéﬂgim,oégfrh%étwéar ifg- f6Re Bf the
.under ‘the corresponding groups of furns to be
-ghevproviefwieg, onhihe £peductingclugoPidde R4 posseifobeatjng on

ole.j . Wi cChaihs i te tud. 132

% capllePBs ek, ISFT.EF Tafintdine “ame’ 1h¢ BTG the
fhermoeweldidglopsidionathatl & tbeshpt whkhniird e3@cR6dE8 no
further inprove the positional holding of the tag of
kangan exedgnynachordher$dRgt he | ug P4L, PAT. The
nunber+ of e n I

that ord ahaRiTeECbEEH pusHioriFREBERNRY WAL RAL tha 4T
tndsi dhal cavweppendinly {hmupprifnigira ftor de nhermewealded| dhe
ﬂf restori ng the m)bi,h,e contact . rod .70L, 70T &o its
81 FR%RI CERIISE0Ri RRYHONI ale ity whigh Trelimaiiedya stud
$82ENGT B2 fepidiRdetiointelealiy! dift had Iéﬂ%rfgéh”%‘)foft HRe -
t her nowel ded span of the spring 50L, 50T. 25 The

- Rewsingal angul ar orientation of the nobile contact rod

1O 8T SR P R B DA g 3 o

furthd h @mppves dilkg posiesall aBldipC bfdurt t4§apkdhe cness29

- 46]., 46T is designed in such a
- which comprises the lug P4L, P4T.

The number of thermowelded turns depends on the value
that one wishes to obtain for _the stiffness of the torsional coupie
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 thé 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 re‘cess' 46L, 46T is designed in such a

_'way as to avoid an'y"jradia!""ciamping-of' the turns of the

c’:orrespondihg‘s'pring and there is thus no risk of inducing

: torsional stresses in the turns during -{he operations of placement E

and fixing of the spring by thermowelding.
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30 way as to avoid any radial clanping of the turns of
the corresponding spring and there is thus no 1pigkecBP007
i nducing torsional stresses in the turns during the

_operations of placenment and fixing of the spring by

yé%@% ding. 12 March 2007 WD 2004/024423
3/050605 19 Thug, after the opeFQHFIH/B60s

fixing the spring, there are no risks of spurious
angul arthdiss Rifegeiienbpefatibie del*P:k[hg il@@pnﬁ@”ﬁhbﬁé "H}e no
the nobile contact rod when the jig Is renbved
disksgrofaceRudowy 869Uy sd@péammﬁné aft the | lﬂB@bdl@e(ﬂOOp

By PE L pbeedn  h Bling D I fomavaden (e

| ower hrnméﬁias:gi’lﬁ“éccbrdhh@ tobhé stateodf TOE arf GMMustratd® in

fixed conduct PSL,, P5T and P6L, P6T. ind
pefiaulRPa hoddadras, 32 Aicy 4 anihse gBiaalshing r plafirect

BRI PICHRKhta B BetReBHOIHE POREE Xerivﬁ'f?@?_ vest fﬁf' ﬂib% éh&‘blle

the snap io fastening force wth t he
63#705!- f10T o the ﬁxeﬂeporpjuntmg hgs PAAT PST ars_d Fi6h, P6T

ul ec t o _guar ant ee hi aceur ac
PR ol ISR 5 T450 0" Balibescdond Pledlaisa
perforroninig, Ohnd tfee dv@f@rowﬁéﬁﬁ I%fﬁée75énaﬁéﬁs 5 the snap-
{\/breover the establ i shi ng, repeated hundreds of
axae i1 Fospe t Witk swhigh éh@cﬂ‘?q)l%a%'&o@tga"cﬂs béttadeintontne
ﬁﬁt%;hqﬂﬁij 4£fge of the lower end and the facing
surface of the conducting |ugs, might cause premature
vvear dt ishm paetmtdas rrecai;sd:rcyyw guhmnteeomghs atcbas#cy in

i !<tasBbt Bhe "0t U cLSE, ABA BREPRh DA G@ asectioning of

eOrbigb Nered EhagéLelmetrical contact which is
elastical |y deformable.” For this purpose, the | ower

span MOreqer, of thehe ﬁﬂ@lhll@hlr@@nt aepeabed 70hun¢0§d$s of .

i t I d f| x
SRR, PPLAEL. O gBiaka oot SHEBRRSH ddibned
by asft thi@d&whﬁ‘lénd)raricﬁéiﬁeofacﬁn of g Ee oA the conductlng
assoc:|a d with a nobile rod 70L or 70T are identical.

heggs m QWnPTedﬁaHH@aWPégéH@IGyPE%'P%S dpeialilgyer that

covers these latter paris.

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

For this purpose, the lower'span 78L, 78T of the mobile

-contact r(jd_ 70L, 70T is received between two paraliel and

opposed fixed horizontal contact rods 134L, 134T.

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

Thus the invention advantageously calls ‘upon - four

-ldenilcal rods

As may. be seen in thure 20 each fixed contact rod 134L
134T is made of bent metal wire -and consnsts chiefly of a straight

- :mam body 138L, 138T wh!ch at an axial end, terminates in a free
end contact span 140L, 140T an_d,_ at its other e_nd,_m a halrpm -
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identical rods: 30 As may be seen in Figure 20, each
fixed contact rod 134L, 134T is nmade of bent eiglkch 2007
wire and consists chiefly of a straight nain body
138L, 138T which, at an axial end, termnates in.a
contact span 140L, 140T and, at_/|

Woghunsily 0O rpin 12 Margp 2007 WO 2004/ s
PCT/ EP20031050605 20 | oop 142L, 142T that lies in a
ey | T4RL pl ET | thathilieB iih &S veelieslt iglahby idewbictabiteis

The bo 138L, 8T and the | oop 142L, 142T are
E@é C\?i'é W"Et?‘r]tﬁ@spondl ng verti cal slots 144L, 144T
of. therlllé"b‘%fdgp@BQLz‘iQB‘?f? cftlﬁ@%ﬁﬁbﬁﬂg ?&%‘ré%bbﬁred

in vertical planes paral to the axis of
nbgnﬁgfnmdmg aentiaak slo;bs |1|4<§L T4, ofdbe IﬂWﬁédaarbﬁﬂ@c@f
manne
5 ReERI L A MIER 1 16 eipaL bl i aler 4 and 4R, o

) Eoaisploniding cfomgd;tysp,e@gh on either side of the
vertical to npbile contact rod 70L, 70T. Eac

fre

end sprq.ztgachlfamd.@mtﬁgtsrw ct34lo aéﬂarrﬁ Butt-in in the
I I e
figfller Gt abedthoWiitl g BxBeBfibh NS (rde T obifact ban
M@lt,erlalﬂl'[“y\:\ﬁﬂchgleé |ﬂ;pfaa!9| iemcht br eiarrer rmdezm:fntlm vertical
'E'l g)ri]e' as E ch,verti Ioop 142L, 142T affords ,

ODUE: FRAC rHQ n@- the fixed contact rod 134L,
134T W 4dh %@Séﬁal 3p&H ﬁuesed 14031”%0%@9 free & ' dememh

pposite in the bottom 74 of | ower part 24,
@@lsbﬁgllntglat@rallpaunr aoﬂwcxrmmmt |mgneug@ep5wop@|ar@lrlelp@nd

 §lalq oR0gR a, 08! K8NAT 052 AiGFARK boirld ERBhbY?fh .

@ s@sleondiipgntArglagal sl ot 144L, 144T of the housi ng,
it may berecelvedlnthlsslotvvlths t er.al

cl anpigRFhaerbenl i9ep Wilostd2 hatifardsy et]ﬁ%tr's,qaét '""i'ﬂg of
e FROE EBARSY 33l OfadiNe {ISwih LHR RG0RARed! Niked

fiXxing o each Ti xed cContact rod can I mprove

| ct{mdngin arugoperaigednoppostter im teé obaﬂhjoby ?14oozﬁl theetbwer

ARl fiB g ohlicer Shb8uiihe Rl FoT-pol 8 po-
PGT of a tag of the flex 28. - :
In order to immobilize each fixed contact rod 134L., 134T in .
the correspornding verticéi slot 144L, 144T of the housing, it may
be received in this slot with sl"ight lateral dlamping 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 locatized heating of a span of the

‘straight body 138L, 138T with the aid of two electrodes that come

to bear for this purpose.

!h'the- same manner as for the springs, the bearing force
exerted by the electrode's“-du'ring the. passage of the current then
applies' a bearing force _tb the loop 142L, 142T, on the associa't_ed

| “fi"x_ed conducting lug, which is-maintaihed after the application of -

B the electrodes.
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to bear for this purpose. In the sane manner as for
the springs, the bearing force 30 exerted by tB8jarch 2007
el ectrodes during the passage of the current then

applles a bearing force to the |oop 142L, 142T, on the

fixed conducting lug, which i ned
?@?}O@%e application of ,,the el ectrodes. ?ﬁ%§1%605
2007 WO 2004/ 024423 PCT/ EPZOOS/ 050605 21 The

el ect rTpal eleeniieglt cestaal eahbqisbéee(é‘ﬂegnguﬁaAmndnaBTB)
bet ween a | ower sﬁan 78L. 78T of the nobil e contact

Peliveen a yver GpaR iGile 63T eifrtbe mpbf'ﬁecqw@cg;saﬁs?%o@T
Mﬁx Qrére sur?f b 08 ﬂ?fzﬂ'@ R4 pl ntﬁU’P%B?Féseprnois‘r’]‘gq the

rlca aces wt per pen ar s ax , C
csmtlng dajo sondachbf dao" cylosirich!r suifaces wibhtzarpendicrar

b - {3
3t aliat Kol VR a RbAEre G BRRea A eIR0Contagrwhich is

thdibbit Syfe of aaci-p¥rhanchl efddificaeicont@éd. on al | ow ng
‘acconpani nent" of the free end span 78L, 78T. 10

Thi s fHermexsion eachadtemmand mspenmelddl t14RE sprhibits a
. f
g%g@g.géﬁayhég?ggesa% 3‘(%% gﬁlo%ﬁgoaé&%ﬁgﬁg&% of the

avol arge variations
Feepridispen NgL| dats. I\/breover it danpens the

nechani cal act between the spans, 78 78T a t he
Cpane 118 phahamends Ph aksomapangnont r% (ed dLHUEIDIE to

459 %yaa;n‘p@ngfontam%bﬁéttm?s%ftt 8 c@& PPﬁ?quHePé‘S’y

|npacts may be | ess than e rIS r ous
deidowg barger hasatledacmfdhem@wﬁtemhg la@d@npanl ment

of t ccbpistoEn o FRmyns 367 eEhai o afbldicteny e

spdiid Z8ANT ET ¥Ad thendpais rm@t mawme produced from a
netal wire made of steel or_ of copper alloi/ preV| ously

pI at ednvﬁq far gsl in bre saseepl rapie @t@&lpn ehithe badlade. Ha;e
RETOE B ASRAI G BRaSEHAY B fobd T 2 fhs. [fe FeRs 61

spoiownbognok atestHuseeeduced.SL, 78T

Moreover, the accompaniment 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 prevuously plated with
goid or silver. ‘
o The electrical contact no longef 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. o

The bulkiness of the new fixed contacts fs particularly

reduced with respect to the solution according to the state of the

art, this allowmg a very large lncrease in the total number of turns

of each spring, and hence a proport:onal reductlon m the snap—

- fastening couple when fittmg the Ioop 68L 68T mto the plmon

 ‘44L 44T.




10

15

20

25

- 30

The bul ki ness of the new fixed contacts is
particularly reduced with respect to the sol uj$ Qfrch 2007
according to the state of the art, this allowng a
very large increase in the total nunber of turns 30 of
S aRRkdsNg, and hence a proportional reduction in the
snap-dﬁ ggteni ng couple when fitting the I%‘gﬁEPé‘QEPS“@éT
into the pinion 44L, 44T. 12 March 2007 WO

2004/ 8{&@4@3, FﬂCgé Eﬁ’@@&%@ﬁﬁ@@o Zr%dfu*d%nﬂﬁa diéﬂe‘-’zef Zgﬁeach
possSi to reduce the dianeter of eac rol | er :
A:Qﬁrewﬁﬁoﬁ?rdﬂit@whmq%@mai the &ielional fweegnandcherce
the RAsTh Aské Ssiffpald 2

rol l'er 42L, S42T angjq%eé @%??ggg %?\ﬁfh%ég rac%lbgﬁlltlé)gg?l"
82N and the paufageoof blee dtaatibadl 36he art, the diameter.

of each,..roller ,is for ex | e, reduced by .1/3. This.
reduct\lﬂlcm-I FaRRRCt f’o tﬁ%s@'iagggmtew‘? ﬁﬁe&%%ﬂﬂ@eﬁ%ﬁ‘&gre%‘?h
pollsess pRIr exualplel pdd@éed hey DAl This detigktionOimakes it
It is also possible to reduce the eccentricity of the

paspibletle ingepsgpitd munbee ofeptisesoper evappien fafcthe
t; i ce.qs4he total height of the housing is

rgégd@gadsi%\( E’Zd”t’g' modi fyi ng the total height of the

devi cd} i laddo postibledy tdthideetipheccbatrieien of hRel pate with

e torBeKaRITe S8 hpoiRer Gadah LBV (o
[ t [ f~fh £F.Lh {
i ncr eags t botarein@ignOf of h@arﬁoﬁl%gﬁ ?%ek?ﬁhhcéﬁa \%f;out

emer ges beyond the upper face 1 ouslI ng
Wg@w rthki togal hejghdsoblie tdevicst that ishto dayi thee iheight

' i wal |'s are | arger. Accordin
FEHAETE M 19NER 502 38 B8 IARic ot 24 f HRE oty Brdine
2Pex of dhelireckdl sgnber of fixed contacts for each
coding spring, by ( providing two internediate
cont agt iy dlgs Rﬁsssblﬁgax igcigiestetienheighight thel padlthe
BRRMURat 'En@{gga%r Pbﬂohpetﬁ@'@p | Ofa RNl ltﬁ'%1 h&ising 22,

ucti-ng lugs. Suc S

separate co a solution a

thedepgnoekingloilbposgitdé tdheinstalputiee @Svicef in hequipment

PhOt iRl B0 Rraie bai 1 alloe a

AcCording to a variant (not represented), it is also poésible :

‘to double the number of fixed contacts for each coding spring, by

providing two int_ermediate contact rods, of slightly different.
height, placed one above the o.ther 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
advantag_eousiy be placed close to one another in order to obtain,

_as appropriate, better mixing of the cb#ours when two adjacent

B diodes are eher.giZed simultaneously to obtain a third colour.

The embodiment represented in Figures 21 and 22 -

- comprises a housing lower part' 24 whose bottom is overmoulded
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better arrangenment of the internal conponents of the
device and in particular of the light-emttin I ode
150L, 150T that may advantageously be pl aced g?%@%gl%em
one another in order to obtain, 30 as appropriate,
WBbLiogh24k Xi Ng of the colours when two adj es
are enzérgl zed simultaneougly to obtain a Wém@ l)'ogr
The enbodi nent represented in Figures 21 and 22

a0 d éﬁ@chﬂtﬁitﬁgﬁh%hr@{%ﬁgggeﬂ\ﬁ/ Otﬂ.ﬁz eégwtw@mdlﬁng tabs
over noul de Mar c / 4 44

PEPMERSIROY, ?'Uébé%e Afe gt Jangversearieshatiensanghdistribuded

@zghsngiqﬁ mlﬂééé dsaf fhd itk aﬁ?é@*ﬁé s.@é%qgl fHd E HotRIE The

here are of transverse orientation an bute
egpkariay labstwhisbspject framttive gyrisgtares edesvalent be the

whi ch. f

ROERA: of dRe il AL nd 26y e A 1R e kB, SFisets
P8 andn giéayuraltieemecﬁx 7o, the 6%%@%3@%%@9{1 in the
arran in the bottom 72 74 y bands Fi enbedded in
insalad agwg@hdwgg m@ltaﬂaigowtee qwWér Bt he | ower part.

Th | P. d h t

N ﬁkl o Ffﬂ]bgaﬁgf %ﬁ p ggéé@ ; OW%I ng%QEfeﬁ%g erAscc,ﬁical
Ialhknegdggrdj"swhmhenbmldesetmieeﬂemmd in WO A- 02/ 075641,

th tact [ 50L, 50T-,70L T
e SOk At Ao 358 45 Senarisranaon i Gpr Dol Bos1,
HeTBBhfdtad ﬁW@s‘M”HCP*P'OBQnSOI?%OtIs?dLe?dﬁedar?%earea!lzed in

Ion |tud| naI or transverse one
m®f-q) sgrileJelzament p%fembreammmeumi a:rné veltizh ofn

‘5? m@ﬁ?ﬁ' Girese B8re dr HRENEl A GabR%elsE one

S@it msbe;mm_ Th}(ﬂ_l‘[ength and t he di aneter of t he vvi re
it is_ mde of IS greater than 75 (seventy-five),

is po&ﬁ‘-&ﬁrtdlﬂa Y dBe sigReoft iresheusiag, rthe QBHPFﬁj l@Olth
0 S 2 0 r

T EpFinPfod Bl MntoRigbe mbre rfsslmbBHaRE! When

thleeraihnarimtweeof thhaelangt’n artd itbe sdiahr efeanbf tthat wikee it is

Tath e ait SREBEIED  ReH st ERtVe BT SAASHIRIS to replace
tBéS&ﬁ'cﬁirE%Eﬂ"a'l“%1&&'—505430'195?' Aok oW bAr $Prikei. e. a

driving monment um or torque”of the trackball on
tepsiparsiring made of wire and whose external diameter is equa!

to the diameter of the wire.

It is sufficient that the elastlc momenium or torque

resulting from the cooperation between the loop 68L, 68T and the

| ‘associated pinion 44L, 44T remains inferior to the driv_ing

momentum or torque of the trackball on the roller 42L, 42T.
- The spring is thus 'gre'atly simplified, as well as the =

| T'corresponding receiving portions of the lower part, and its overall

30

1'e-ngth is reduced as can be seen in figures 23 to 29 of this |
document. | - '
In this case it is a correspondmg span of the second a)uai

- ~end of the torsion bar spring which is thermowelded mto a |

o '-compiementary concave wall: of the housmg




The spring is thus greatly sinplified, as well as the
correspondi ng receiving portions of the |ower Rafluch 2007
and its overall length is reduced as can be seen In
figures 23 to 29 of this docunent. 30 In this case
orrespondi ng span of the second axial en
t\x{}ofn@gﬁ?ﬁgfson bar spring ch is thernowel BQ'HE]?leWBs“ﬂ’S
conpl ementary concave wall of the housing. 12 March
2007  WOc3P@ihigORt 443 olidY EBRPIeN 03UeRSa 2direcepsdirngptiAg
an other solution, such a wire or bar spring can be a
eS8 berA 4RESIPNean b flexion prinaidaush anthomaeddisglesed in
a 306970 fi led,gn
FrenShoRalkioaBBhicafen [f U4 BB0TE AT Gh JunECady 300% in
whennaine gﬂltHedamelmgir’(t)oésﬁethy "Wwheh ngun@ed'deygth of

L apd close to the Ci tin tin

368 "l spes Tmvery s0rC e shrsg So dhssosciiating 8 Ritting
F&dp 681045P1050605 25 CLAIMS 1. Control device of the
type conprising a plastic housing in which is arranged
at | east one revolving coding shaft driven in
rotation, in both directions, by a s control nenber
nounted rotatably in the housing, -and of the type in
whi ch each shaft is tied in rotation to a nobile
coding elenent belonging to a generator of contro
signal s which conprises a nobile contact rod which
inits rest position towards which it is elastically

restored, lies along a io0 substantially vertica
direction in which a |l ower span of the rod is received
with play between two opposed |ateral |ower contact

el ements, and which is tied in rotation to the |ast
turn of a first axial end of a torsional spira
spring, made of nmetal wre and of horizontal axis, is
the cylindrical body of which is acconmopdated in the
housi ng and the second axial end of which is
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, rotation.

i mmobilized in rotation in such a way that the nobile
contact rod is nounted tilting globally about;®arch 2007
hori zontal axis parallel to the axis ; of the

associ ated codi ng shaft,, 20 characterized in that the

g,g@gn&& aecond axial end of the ( spri ng%é1,71%3?0%”853gots

ccommobdated in a duct of,the housing wt
one turn of this span which is thernowel ded into the
concave wall of the duct c3a@ssto immobilize it in

rotation. 25 2. Device according to the preceding )
clai m TeRani@ efle¥is® i n t RAtthendYPReCRBWRIRINAgE Plastic

PRty On 15 carri gl ptorPys BEAAIKY GeaStidhd WE0BIving
. vice according to the preceding claim ‘
codirgtstweifzed i n thdriviemeirs abthitam, s both tizactdnby by a
Joule effect b assin n .30 el.egiric current

ERPYRIMER ata) o (TPHETed ToraiAbLE 18 2h, B fines e, ob dhe
g@pé he WHisieddh Gl s tiehaimebaitigi®dol B Hwdild Rvding

uct is of globally semcylindrical shape, the open

eemwest which is dalenging ver ai ganeyater %r@ﬁtmiosﬂgw
seh Aatods SCY FERSEORARAN P ubvar dsy 406 idits rest

e course o hernowel di ng “oper'ation, a

- gasitiani diowardisemtidh v élr tis celadtirdly Tesfyreidedlies aleng a

sajd tur of the spring. 5. Device according to the
ﬁl*'b@@ﬂtfﬂgfyclvé’lrﬂ??'a@gwthn s colfbiWRiNoA Wﬁ'g(ﬁl%ﬁ'}n 3,

| Chaf;aeﬁttj‘qfei Fcﬁ)di% P Lo dgﬂ?gfﬁLag(a{aleﬂge%ﬁ g@gﬁgbsgeewaterai

means of two el ectrode [ turns
ldhweh cantacipgleimethisg t he .axi al eantd mhink isftiechén godafion
f .. thermpowel ded turns ji.n_the, concave [l ,of .th .
ft 08 186 B e ce nccston diict aXIcey ‘Tt ibBl sgira
§pARGS, charactgadéest mdthhalird bndodPhbA2entalfaxied
conducCting contact lug which is arranged in a portion

of ththeshtiaddcahbpdyi the duct of whieliis @capmreadatepdn
et @Jéﬁbdanhhﬁ’i@wé%%j éyqarl].senc}s 7. Devicegs which is
according”t o the preceding Claim characterized 1In
irhaioldibiee ¢ dn drotatiend inoswicicta mgryc tmatattie Inugbibelcomgact ood
is mounted 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 a-cc':om'modated'in a 'd,uct _ ~ 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

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 {_he said turns are heated by Joule 'effect' by 'pass-ing_ an.
electric current through the said turns. | i

4. Device according to any one of. the preceding clair‘ns.,'.

- characterized in that the duct ~is of globally -
. semicylindrical shape, the open face of which is oriented vertically
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the upper face of an end of a flat cable received in
the housing. 8. Device according to any one of{2t\i§ch 2007
precedi ng clainms, 20 characterized in that each of
the two opposed lateral |ower contact elenents is a
Lah ;fod which lies horizontally par e
grli()lzs 0 Iit| Iting of the mgpile contact rod%wz@%‘&lﬂé&
built into the housing, and a free end span of which
bpeardppoantie ihhehhbweh sthan cdursaS dihethep billernonélading
rod and is elastically deformable in the, horléontal

BP&FRtion. apdomiwardbeatieried VERUCH lRadiiingarpliedh to the

chR! AntherdZak sbﬂn hat the | ower span of the nobile

contact rod and e free end span of the fixed

cont acd. Pewicg0 ac@nd\ms;banéhef m;elceﬂmg calainbdiaken in

ccordin qne of Clai.ns .

?ﬁﬁ\bm A5f by B HEraTISHER Lo et e e alaad is
applicOPPshégns of tweelsandass end spafor ﬁe@tﬂngnﬂ'l@@ald

12 March 2007 WD 2004/ 024423 PCT/ EP2003/ 05060 _

Yrpanwhislh care @pphiedote olbhe wixial gndi ders edtha igrgup of

RIAholdsd BIAMhd LAKIL! wal 1 1e NOuSi NGt th duct,
vi ce accor e preceding cl a

characterized in that the said fixed conduct| ng

CEnt =6 33808 204 BB 1 LR PSSPl o

@%@c@éﬂﬂe&Qnaﬂ'}rétoﬂec&hﬁh@%spéeﬁféﬂ r&brﬁ:hﬁctrfg; contact Iug
characterlzedlnt at the nobile contact i's nade

one pi w@eclv\AIShatna@m il a speitiagn 10 13 Devi ¢d the

S5EeLtl 9 beat i et nbBEpGIE! & Lihsta i ofmipe s saic

taetrmmvmldedpuumgn, tied in rotation to the associ at ed
codi n% 'shaft, bet ween two consecutive teeth of which
ei

is redeiRREcamcesbRg deathdPresedingiglainomhasacieyized
|h”thtatPQhéssdlﬂsﬁxé@%bhhl%tmb”cérﬂ%t fuyey as to CpUffhddfo

ting of the contac
the upper face of an end of a flat cable received in the
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 , -~ which lies

. horizontally parallel to the axis of tilting of the mobile contact rod,

which. is bullt into the housing, and a free end span
, of which lies opposite the lower span 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 of the mobile contact rod and
the free end span | ' of the flxed contact rod

" are iwo spans of cyllndncal rod.
- 10. Device according to one 'o_f‘ Claims 8 or  9,
characteriéed in that'_ihe end R of ecch fixed con.tact. g

rod, opposite its free contact end span ' is a linking ,'
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rod, in one direction or the other, when the
associated coding shaft is driven in rotation

to establish electrical. contact between the |06 15%3&12007
span of the nobile contact rod and one or ot her of
WoSods pposed | ateral | ower 20 contact

causemtahzg automatic escapenent of the up%gﬁ}g‘%%{ﬁs%@g
the space delimted by the two consecutive teeth
lsénemnid venichpRciihi edntingl withf ar dikati eondlicting codtag lug |
shaft. 14. Device according to t{] é\%lecedl ng claim
25 characterized i Rridmeq i agual i ddbe hpusy Bhogonal

revol vi ng g riv [ ot ch
bot h dwec?iggilﬁ:g b)ﬁihgghﬁngckbgﬁl tne ol Bidtedif bl y ¢iim,

cheractesized, inctioat theafsaibdixay conewcting ovatacdnlugo a

nobi | e codi ng,el enen [ ongi n enerator qf !
control si gnalbglo%g)s kgk%ﬁwﬁkeégfgg&?ﬁpﬁ anyoﬁé aoFlat
t;hatd)recemhgige@hﬁlmg homﬁgacterl zed in that t he
torsion spring is made of wire and in that its

ext er ntd- dPaviceenceardiggdp apy e &f dhet Bregsdipgeclaims,

thefiei8Bs32 fgnsBaRPobhls RutPERsBl/ Soc0s o8 MHEe 0

fneqeese fvith thaispirad sprimg. el enent, nade of a ,
conductj ng. mat eri al | asti of an |, .
P oot 4 aib&Vas e boaduty feredy @&@peﬁgﬁfe Breqasing,gaims,
é\ﬁé@bt@ﬁze&aﬁﬁ tl‘i’&‘teth§p§ Qfs '{_ﬂ%ﬁeﬁ‘ﬁf@ c8hiAdls iz toothed
accommodat ed i n a duct body, char acterl zed in

pifaent he said attradea@tmtﬂi@rsﬁadhesassog@deﬁycodmg shaft,

Do S I Fofr Sceai mg e arhieh is RtEived an

appsaspgnhi zed in that thdend bits oweaEi Rgd oper at i on iinsthe .
carried out , 1o heating the said span of the netal

sd rrositiong in %@SWQ&'C%? & fAUse tie tHF'QSe@ﬁ H@e (g%tﬁpf
fdpracteri zed;y BHE"@;@?}% %"i"lﬁ SB Ofwih s tHEtc’?ésoclated

el ément’ i s heate oul e y passing a

'@0chngr sbatturrent t hr oisgHrivee spemiatl@n o e de estabhsh

9rr|gelncgo tac?%tv?rre%notfheqo?ﬂeq'ss&gnto 18, 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 th.e space
delimited by the two consecutive teeth beyond a
specified angle of rotation of the coding shaft. ' |
14. Device according to the preceding claim,

characterized in that it comf)ri_ses two orthogonal revolving coding

shafts ~ driven in rotation, each in both directions, by a
‘trackball mounted rotatably in the housing, each shaft being
tied in rotation to a mobile coding element * belonging to

a generator of control signals. = -
15. Device according to anyone of the preceeding claims,

characterized in that the torsuon spring is made of wire and in that '
_lts external diameter is equal to the dlameter of the wnre SO as to‘

constitute a torsion bar spring.
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15 characterized in that the duct conprises an open

face which is oriented vertically upwards, anq ?March:zom
that, in the course of the thernowel ding operation, a

downwardly oriented vertical load is applied to the

swiodoosmans of the nmetal el ement. 20. Procesg 355056
to the preceding claimtaken in 20 conbination wt

G aim 18, characterized in that the said load is
appl i ed1®y Reasessofforwgixéngcta odeatal oelémant,ngntlde of a

N b e eE P
t Bleatomwiaveompbhenf the duct.of & type in which at least one
span of the metal element is accommodated in a duct '
of the body, characterized in that the said at least one span is
fixed by thermowelding into the concave wali of the

duct.

17. Process accbrding to the preceding claim,
characterized in that the thermowelding operation is carried out
by heating the said span of the metal element.

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

19. Process according to any one of Claims 16 to 18,

characterized in that the duct comprises an open face

| which is oriented vert_icaHy upwards, and in that, in the course of

the thérmowelding 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 , 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.




