1 Control device for a gearbox, in particular for a notor-vehicle gearbox,
wth a systemfor identifying the engaged gear The present invention
refers i rwogenevmbeoBo a control device for a gearbox, i nppanBrowbsnm2¥ or a
not or - vehi cl e gearbox, conprising a control |ever operable by the driver
and at | east one el ongated nechani cal transm ssion nmenber interposed

bet ween the gearbox and the control lever to transmt the engagenent
commands inparted by the driver through the control lever to at |east one
engage me A10NMe N capor i geartios. MeRarianar 1gn g nig aele igearbe M SH

identifyig tihe nga e% ear to be installed in a gearbox control device to
provi de éig¥§%%$ﬁ¥ﬁ§g@%gg$%-of the gear currently engaged. The term

"el ongat ed nmechani cal transni ssion nmenber" used above is to be intended as
referred, in the follow ng description and clainms, to any nechanical menber
abl e to thhamsepent lavemwagrsuy geaeraktogr coatrof deystcaior 8 mairbamvia periiculagiet a
mechani cal .nmenher, may,be either a rigid, nemer,, typically a rod, or a

T ex bl o b arcle FRpar, § rip Slnachefortiabi Bor Dacrab B, B8 e duratelofyn; 1 o
devi ce f @longatdll CietiRineRHRAXMIssI6h UslEmBerd iftbyiddl BetoRBh It @akok &I the
transmtting the commands inparted by the rider through a shift |ever

mount ed GANEPlelCKAE tednamitt e engpgastnt gpmmsady impartdd) bethe diver Herogglathox, as
wel | as t.em for i Lfyi e eqd . r i.C e 0 ises a
movabl o RS EGE T 8t o A P s e BRI, 2
novabl e ¢oatsgatm Br idebtilyadg thouapn@diuiniocst BehueEh 4 Yeurbheadiros d6titOrs
within which the control cable 1s slidable and conductive tracks provided
on the sWdddea ggng indigattvp obtha geer pstatligngagsdg whi ch tracks the novabl e
contact is slidable, in such a manner that the linear position of the
control cable, and hence the engaged gear, can be assessed by neasuring a
change i mheherne!"elohgdteRmetiesiicll anaemissishmhémigert o dheeds splbadereadd of the
novabl e contact‘alonP the tracks. However, such a systemfor identifying

t he engadefgrgdait Hesiollawing dossaiplion wad Glaimse doiianssmedapisahmeptst wbleal e
menber di t ef b LyLh a
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f 1 exi bl e negbbeciter ahridié nginhistedrypeblty arrol,he P attibrRonethbac typisallgrdBowdéhe
pushing direction. Therefore, it cannot be installed at the ends (either on
the sidecdblethe control lever or on the side of the gearbox) of 2

US 6,569,045 discloses a control device for a bicycle gearbox including a flexible control
cable for transmitting the commands imparted by the rider through a shift lever mounted
on the handlebar to a (front or rear) derailleur of the gearbox, as well as a system for
identifying the engaged gear, which system comprises a movable member directly secured
to the control cable and provided with a movable contact, a tubular housing mounted
between two sheath sections within which the control cable is slidable and conductive
tracks provided on the surface of a cavity of the housing along which tracks the movable
contact is slidable, in such a manner that the linear position of the control cable, and hence
the engaged gear, can be assessed by measuring a change in the electrical resistance
resulting from the displacement of the movable contact along the tracks. However, such a
system for identifying the engaged gear has the drawback that it requires to mount the
movable member directly on the control cable and can therefore be used only in a gearbox
control device provided with a flexible, push-pull cable, i.e. a flexible cable which is
guided both in the pulling direction and in the pushing direction. Therefore, it cannot be

installed at the ends (either on the side of the control lever or on the side of the gearbox) of



the control cables of the usual control devices for notor-vehicle

gear boxes, as these ends are forned by rigid rod-like portions which have
to be suiwebkbg/guoded and supported and thus cannot havecraBziod/esonmsrber s
directly nounted thereon. EP-A-0 820 926 discloses a control device for a
bi cycl e gearbox including a control cable arranged to transmt to a rear
derailleur of the gearbox the conmmands inparted by the rider through a
shift knob nmounted on the handl ebar and a system for identifying the

engaged deaeontighceiesyisthe msed rﬁpmrgleéevspeﬁémamp@rﬂ@hlﬁ@rgegr@aw@él thise lgngs
posi t1 on *EeRbs B ER ARG B ERNARY AR CpERT i RThEr b E 3heBREy S ©
arranged th@ ddﬁﬁ(ﬁqltavéh@vmsntenwarsqﬁrebbyznmmbltﬁerwnber In addition to the
drawback that it cannot be installed on the rigid end portion of a control
cable of a gear shift control device of a notor vehicle due to the sane
reasons n t i4f qd

gear mhl3%’Bﬁ?éﬁ%ﬁ%?bﬁ&o&gaﬂg%ﬁglg ﬁ%ﬁ@yatﬁgkku%gh%hﬁk 3 ‘Q%% Pl ea on

has the dramgaials tiahahittde redd dedailkgr of tha goRYOL the(‘colﬂiﬁﬂﬁialls empduedmnt themidar st eel
control cable involves the nmagnetization of the cable and hence a loss in

t he sensithioygh ¢ sbift kned menated ongthe hpndicher and agystemolve ddeatiSang ths crgagidte for
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a servo nlsn1f rassrs he” engagenent ‘comrands

driver byndiégiSothd bentod mhﬂslelanuea/edsntadﬂésﬁmgbét& p@sﬁtﬁtﬁpﬁdn@@r clﬂﬁuaﬁﬁg\tfblol
|l ever with the servonmechani sm The servonechani sm conprises an actuating
rod, a g&&MMPpst drPlwalitydef Hallgsensars) raaraget toslsfechdie Rettionoftthe meYablt i ng

rod under, C?@%&cﬁﬂtloﬂo R 4BhaGLE ﬁf&'tft cif t%glllé%{\!ftgtolnﬁ%g i) é{ I Qld ﬂo?ﬁor{%’f”t ed

so as to be a ranslate para , a connecting

| ever whiacdontrsl @btd el @daeshiétcoatiol dﬁvm’erﬁfdli abter pehitle dubes eafsaby romansaof an
articulatjon pin to the actuatln% is connected at a first end thereof
to the cabse cxpgined abavmdbs sxtean Qwéelarfwgu the cagnged geewhichys ks figm a
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associated to the en e contro posite to the end connetted
power r oGhagienmbhgbleeiewent ope rs&ble&nhbeca&ﬂmmlvolveé eheanagrictigatioh ed thieocubie
control unigrcontrols t he not or }g?generate an assisting force on the

act uat i ng"f 8ENSH lpHdn BRsEngtivitnal Y g pr ovi ded by the di spl acement sensor
as a result of the displacenent of the control rod which is connected to

t he cabl e through the connecting |lever. Since the connecting |ever is not
stati onar‘E;P-Aﬂ)ulsmvlzeSiisictosed b amt@l rdesiat tfonfa toer-vdhivhy gerbdx icopprisiag 4 o t he

actuating ro gear. notor, the displacenent of the co trol rod
det ect ed 089“‘?1th€}‘ gmra‘alé idhihes BHYGr aq¥EOReRhapismy frpasifting the cpgagqgent
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t herefore requl res an I t1onal “sensor arranged to pr ovid ctronic
control wontroMetdr vathsthgsedvoedhandsn. v@h@’sertzhtaecéragmgemqmspm 8i hctoamrg‘ rodhe

gear box. .. . .
a gear motor for driving the translational movement of the actuating rod under the control
of an electronic control unit, a control rod mounted so as to be able to translate parallel to
the actuating rod, a connecting lever which is articulated at an intermediate point thereof
by means of an articulation pin to the actuating rod, is connected at a first end thercof to
the cable and is connected at the opposite end thereof by means of a universal joint to an
end of the control rod, and a displacement sensor associated to the end of the control rod
opposite to the end connected power rod. When the driver operates the control lever, the
electronic control unit controls the motor to generate an assisting force on the actuating rod
on the base of the signal provided by the displacement sensor as a result of the

displacement of the control rod which is connected to the cable through the connecting

lever. Since the connecting lever is not stationary, but moves itself as a result of the



It is an object of the present invention to provide a systemfor
identifying the engaged gear for a control device for a gearbox, in

parti cul awof2009/@0608t or - vehi cl e gearbox, which is sinplepChnaB2e%pns ve and
reliable, which can be installed on the notor vehicle at any tine after the
manuf acturi ng wi thout the need to repldce existing parts of the control
devi ce and which can be used with any control device for a gearbox having
at | east one el ongated nechani cal transm ssion nenber interposed between

t he gear Beveasat mpasisd tothelagtirating gk ibthe gsyr mpior.dhe ¢displacanent o ghei qontrpk
engagenen S .4 rte h rive hr the contraol |ever.. This
and ot herobBREPE B3 PR G D BB shRGPPAR e R RO BRORGHbEY e { e

of a cont e dgticemchosf the B3¢ DDKe cdnfropadtitClib@fort edquarcsBi ddiNGhil Séror
gear box, having the characteristics defined in the attached independent

clai m 1. aFapgadele raevide thegdetionihegmol anit stithes signaltindicatiNeedtt the sngaesmsat
forth in BQ%098P§B%§&%0C|ai”B- In short, the invention is based on the idea
osSi

of proviéﬁng ap Fon 'sensor arranged to detect the position of an

el ongat ed nmechani cal transm ssion nenber, be it either rigid (such as for
exanple a rod) or flexible (such as for exanple a Bowden cable), which is
i nt er pos &tiisgatoRieshot the PErsatBYCNAAY tQ RO Vidsrit fysten) By ddentifdng He gpeagedissar of

whi ch i t atj.vecof - | bd. QPhiSE"
cCompri sed aROER BT L o BARRFEATIRRORR" for IORERIAChIR, PARLSMRERES! |

det er m nainfily, idiexpaseernt réfablchehtdhasag dk daktaiRdvanhe alotdahing &in®ningenber ,
as well as a statignary detection elenent for detecting the position of the

r ef er encéfter Bgepnufaghingraihoup thepmeed & wplage existiegpats ofdhereeuitphdevrs gnd

connect eq ;f: ol ti e cnechani - 1,SS1.0N

(or ther - oty Bl bE b RnARY Ao Py e IR DARbE b G EIP TR EOR BB ) ana

I S spacednapaditalf ttarmidiain peidbedrinterpbsed between the gearbox and a control lever
operable by the driver to transmit the engagement commands imparted by the driver

through the control lever.

This and other objects are fully achieved according to the invention by virtue of a control
device for a gearbox, in particular for a motor-vehicle gearbox, having the characteristics

defined in the attached independent claim 1.
Further advantageous characteristics of the invention are set forth in the dependent claims.

In short, the invention is based on the idea of providing a position sensor arranged to detect
the position of an elongated mechanical transmission member, be it either rigid (such as for
example a rod) or flexible (such as for example a Bowden cable), which is interposed
between the gearbox and the control lever and the position of which is representative of the
engaged gear, wherein the position sensor comprises a movable reference element, the
movement of which is univocally determined by the movement of the clongated
mechanical transmission member, as well as a stationary detection element for detecting
the position of the reference element, and wherein the reference element is mechanically
connected to a rigid end portion of the mechanical transmission member (either on the side

of the control lever or on the side of the gearbox) and is spaced apart from that portion.



According to a first enbodi nent of the invention, the position sensor is a
|l i near position sensor (of either contact or contactless type) nounted in
paral | el WO 200v9060gi d end portion of the mechani cal trarsFIBROgNSMEBDer. |n
this case, the novable reference elenent of the position sensor includes a
connection portion secured directly to the rigid end portion of the
mechani cal transm ssion nenber and a sliding portion slidably nounted
within the stationary detection elenent along a direction parallel to the
axi s of tArsording 0 @ st gevbodisrent lof thesingertepna per positivar sshpains | lincps pesifiien
ossible {0 reference el ement. proyvided wth | i din ortion
Fer  onmg etk CiheRar e Ra e TR PO IO IR Mkl LB RS

portion @l fldehdieahathgabsién AREIPeE S [DthisTB4ELSthe aheh BRN@Erice e@addt W& lte
affecting the sensitivity of the position sensor. Mreover, thanks to the

fact thatPosiHan seifser drrdusdes aegopnectioy nestorgsacated] dirogdyihe &p defdtand norigrdokend
ey . . rs i e o he |
o ded an DOSHIFELRRGRE I TRIB gonloh FidkBh BovGEE Pl 15, ¥

conmon Cgtitibdry dRwces cligiéhngong b ldesstidepfald o tHRCHAS 6f 1hg rigdd ané peaiod,
enbodi mrent of the invention, the position sensor is an angul ar, position
sensor amyt siMect apast bigeedroa). e e thus popsible e amhi scfpishereelcmeninieyided pdthtae

convert i R PRaRnSF R REREle Pl B R O R T B R Bt o e
into a r@baionosfthenbiéetimidal afanirhBsib0taé@bdreamieiERE . of Thepatiadte Afbvant alges as

t hose i ndicated above for the first enbodi ment al so ap&%y to the second
one. Fur SAStEYA{4be Rositiqn seasosn Mergovent thets tothofag thatvketcfeanegialemed done

appar ent nfo{ gt qnélﬂllté(f)%ﬁlg r%?(ti @h& g&jrtlgﬁ %ﬁ Eﬂe%é&lgglcgl' t}ﬁgm?slé{o?ll ﬁ{e&%r"‘ﬁﬁ{ Of
non-limting exanple w reference to the appende rawi ngs, In Whi ch:
Fi gures latenda barfeech gpadspact supporedw thedpacigll @nde eedporties pestidedeinyall of a
rigid end portion (on the side facing a control lever) of a flexible cable
for the thassmmen Fesrabrlcyines hayingendecible 6#klehe control "lever to a
not or - vehi cl e gearbox provided with a systemfor identifying the engaged
gear according to a first enbodi nent of the invention; 5

According to a second embodiment of the invention, the position sensor is an angular

position sensor and the reference element is a rotatable member connected to the
mechanical transmission member via a motion conversion mechanism for converting the
translational movement of the mechanical transmission member into a rotational
movement of the rotatable member. The same advantages as those indicated above for the

first embodiment also apply to the second one.

Further characteristics and advantages of the invention will become apparent from the
following detailed description, given purely by way of non-limiting example with

reference to the appended drawings, in which:

Figures 1 and 2 are a perspective view and a plan view, respectively, of a rigid end portion
(on the side facing a control lever) of a flexible cable for the transmission of the commands
from the control lever to a motor-vehicle gearbox provided with a system for identifying

the engaged gear according to a first embodiment of the invention;

Figure 3 is a perspective view of a rigid end portion (on the side facing the gearbox) of a

flexible cable for the transmission of the commands from the control lever to a motor-



vehi cl e gearbox provided with a systemfor identifying the engaged gear
according to a first enbodi nent of the invention; and Figures 4, 5 and 6
are a perwpeotyogesosi ew, a plan view and a side el evati ORCTIIB2009/050123
respectively, of a rigid end portion ( the side facing the control |ever)
of an el ongated nechani cal transm ssionn nmenber for the transm ssion of the
commands fromthe control |ever to a notor-vehicle gearbox provided with a
systemfor identifying the engaged gear according to a second enbodi nent of
t he i nveneligle. gaarhax prevideéndth ¢ isygemtfor Rlogtifierg theagngaged geas gheqrdingdievd ce
for a notor.-vehi.cle rhox i.ncludes a flexible el ongated nechani cal
transnisgﬁ%ﬁnﬁggg%?uaﬁﬁgﬁgvgﬁﬁgﬁ%@alIy indicated 10 and is arranged to
transmt the engagenent commands inparted by the driver, through a control

| ever (per-se-known and not shown) nanually operable by the driver, to an
act uat i ndigispthér S5 ARd deatche RFEWICBY VEMs ot péan- SiEWk abdue sidd HoYatiepoviAy. | n
the illu e .8 flexjbl chani ¢ nsni SSi pn
rember 100V b e Sishd Rori s G SBHAEbE HOBTARTISRD Sf B SOhERLC,

Wi re (nom&haviegl tenkdabioy metedrvioe the frdtismidsioa sthiatcbmbzdind Afrobhh eheContrbDI

| ever-side end of the tension wire there is attached a rigid rodlike

el ement Javer paptmaser-viHiide sparbex pepyislog widle aisystem;far deaufving Yesageged@caar ri ed
by an en | i . I wal I 20 of a support structure
22 for s%ﬁ%%@@§§%5§%£ﬁ§§ﬁ$?%%§ g@ﬁ@é%ﬂf%ﬁ?g free end projecting fromthe
gui de sl eeve 16, the rod-like elenment 14 is connected to the control |ever
through a ball joint_ 24 in such a manner that the forward and backward
tilting nBikreisiaaceyinthie EigHiosol apdvera pontiohglerics dge remetodivicbicls geprbox

{radi ¢ ona e pyRaltigcb fidd dELRRlcalkhRERAA, Blpbb BN cRellidhdisred | i ng
movenent 9 0ahd iharan@dd ko kansaliteire bligakdmean@nieacie impartdiebyt thadiioer, Wirswsh 4 n

each of the selection planes, the control |ever can assune first and second
engagemesPNHs [ eo prer-setkapwpsandy neto sl peavaliyo APEARC abbo Ak eV er g8s#t i on,
respecti o [ : i specti.ve i n | Il as
Lt o Elukting AofbbiRlidd i llaax e, bEPRAEIME TR hOuBTIRATHNARIE,
above- nmerkamapledtheofédible rdormphitet hecahanicalofradsenigtion metriber €0 dagaBmndendéabéet i on

uni vocal Iy caorresponds _to a respective |ljinear position of the rod-Iike
el enent 12clugng 3s8eath 42 agd gi f}?éﬂﬁ%teé&s@a Wikfe kot Reowrlidplly received ygithip ghe j
order to i r I I | : 1 -t jcla, kt is
Fundanent AL & prdREERd foiel b S RASBAR e DRl fefirale. ' To
t hi s end likt k&ncontl 4 opardefwbehads slidabiyngctived rea ignidersdosn 16 capicdviiydadend t h a
system for identifying the engaged gear ich basically_caqnprises a |inear
posi t i on C8BREHPN @@%ﬁﬁ%éﬁo@ﬁe g}rwaﬁﬂotq\gfb & HPPPEFILFRE &4 ppating thjet ect
the line Lid.0 ﬁgﬁﬁ i i ached
thereto,%gﬁ%&?4ﬁg'?%q%ﬁ%%i gﬁ%@ eIé%?%@ﬁ?%%ggﬁgg%féEﬁﬂ%@?ﬁ%gQ% oﬁﬁgp%ﬁth a
si gnal i ndcamteteé tofhetdoatrenigagetrayghra. ballnyoin 84 ex aughl € mahharghatahe tbrimard
Figures 1 d 2, the_ linear positign sensor 26 is. of the contact type, but
mi ght of apduhaskivp SHth ek, Phdbe t%golaﬁewa 1. then engAgREGAt SErePtiR) udes
a novabl : Lk L L AL it h the
ot 1 | e e g D e R g o DR SO0

el ectri cald yorvoriddi@ito ferward ekd baclotard by mevenraier off the ded-dikt cldmeenpddi ti on

of the novabl e reference el.enent 28, and hence of the rod-|ike el enent 14.
Accor di ng™d BT t_ﬁ%%l?law_éfﬁ%%fé@ bk sclghgn REVEDIe F8fTaf EEleco8 astHERt 28
has an L'fﬁﬁ%ﬁ@e&%ﬂfehgégeﬁ{énpﬁos?t%sl el OLHrRaid PG LAl LRwRA CPMB&E;H, I'S
slidably arranged within the stationary detection elenent 30 and is

provi ded reviptttivalyyouagither odnwhich dneotesgdvovn)zest isdiemgpgod tshevedl echriaiakl y

conductive tracks of..the stationary. detect.iaon el nf 30, and cannecti on
Sortion HewRdinE gourioni 1 ich gorkiar iSsaLrie CAIONENE AborcREREGT AGRYOR he
novenent o@find B@ntFGIVl@%Ereinrtﬁi %hgd*g%ﬁleﬁ{ ﬁﬁ@d%fonzlﬁli‘}o%aﬁﬁi%%?dohb{s @&‘ta%é”ﬂe@ﬁ&k by

t he novenent of jthe rod-1ike el"enent 14. Further tonstructional and
f unct i ondincaqtoaitiog obthetrod-likic eleaenpd4i t i on sensor 26 are not descri bed

herein, as they are widely knowmn to the skilled person.

In particular, when so-called start-and-stop engine management systems are used, which



By virtue of the novable reference el ement 28 of the linear position sensor
26 being drivingly connected for translation with the rod-1ike el enent 14,
and hencewoizody/@3t ensi on wi re of the Bowden cabl e, theCTaRzo9/0VG23det ect s
the current position of the tension w rqe and provides the electronic
control unit with a corresponding signal on the base of which the unit is
able to ascertain the engaged gear. Mreover, since the rod-1ike el ement 14
of the Bowden cabl e does not slide directly within the stationary detection
el ement 3@uschbe cngiec o e whear theawhicds isan nelitedham prago tqj@htél@tasreﬂh@ogadg ithd on of
a novabl e ref eren pount e | ] el t h ment

t he (r%o fonlguméfo O%mE 4vec%:1§cr%e’b%e£ rge damg%agéd pre%ge lgent?gdtlh 1rtaallegw de
sl eeve 1Gonditids o Iv@meld ape \tgis eTnBeth%Od‘Hnﬁ@I db‘hﬂ@@éco@&ﬁgttb QRe mﬁﬁén g ght
of course be replaced with a cont actl ess |inear position sensor, which wll
al so haveérevigeswish a SYFé‘Pférf@WéémEfV@@éh‘t cneRed gy hidhbrston By comprises arlgicak i on
with the r I I ary
det ect i of Og}ﬂeman 0?%02562?% ntjeé atri]?el S@V’fgfgoe&@ﬁ%%ie&%t Vﬁano? %e& t%%: inleoﬂary
conponentogitioh bethaosltmonht, dm/hemee offhelténsﬂﬁls\Sir@ hteachod tiRxasing the to peovade
magneti c system_ in whi ch the novable reference elenent is provided with a
magnet afddl clasEorie entsHany (Brfbernbiite peiamat indigaiyoeh theansigehesal | sensors.
In this case, since a sliding portion of the novable reference elenent is
not directly nmounted on the rod-like elenent, it is possible to avoid
probl ems I9thd @ampiaillubeats®fisFiginek tanadf2, tlﬁﬂlﬂehﬂmﬁtlmhﬁdr% isengwrrcodtaet t o
the magneti zation of the rod-like el enent. I's however possihle to use
any ot hertyRoy pat Bﬂgl%ﬁd?ft%fﬂee'%f‘sogﬁﬁs‘&macflﬁ% té‘R%lﬁf)IV@”anT%é?%@i éalingdypdegizi t al
radio fr f Il be
provi ded i eRoEe AR SRRt S v R Bonh e Y RS R RS E FURCER R
will be pmmﬂdd&dammﬁi‘y @etmﬂule&drmm 3& Iﬁ@vmadwitate&rctrwady @on@dtiod rracksanoy
signal transnmitter. %qft emfor identif ear having a
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appl i ed %t élgnllneﬁj[el\ﬁ' C&cdlin tmrsgﬂluyt‘?ﬁéc? hﬁb&&ﬁfeﬁpghm%b ﬁ]féﬂeﬂ&éj

el ongate amc transm ssi o , such as aro I's case it
woul d be emﬂefnt @8elds 4o Leghiapédgbyfiguoativac ind hﬁslumya]bklﬁilﬁ@tpeﬁtdnom eltdegiend  of

t he sensor r trans]ation with the rod and to nmount the statjonary

ref erenceél 1@%@%%@ t"‘ﬁ@l%éli%éFa“Bﬂaréi gﬁtt%&tioan%{?@w%%cﬁl?éms RioyKled wrtht%e

control dew,6R c‘?)%agg n%?%é&g@ sk gfﬁ§ 9%1%@%3 cﬁlflﬂor{lf& d g fofttﬂl:estétidﬁ%ﬂf

posi tion sensor e en an el ong at mechani ca
t ransm ssletentioreabmentod0, and arcbnméctlde‘pbﬁ@nfblr seaunasdtdalteﬂgetu tht eodyéike blexchs

illustrated in Fi gure where parts and el erre ts identical_or
cor r espordi ng-eeerdingbs eths s mey gag sof1 t ﬁlﬁnalozah%wé CHISH LTVEN tthes s@hecally

ref er encej.AUARE al‘tﬁr the movement of the rod-like element 14. Further constructional and
functional details of the linear position sensor 26 are not described herein, as they are

widely known to the skilled person.

By virtue of the movable reference element 28 of the linear position sensor 26 being
drivingly connected for translation with the rod-like element 14, and hence with the tension
wire of the Bowden cable, the sensor 26 detects the current position of the tension wire and
provides the electronic control unit with a corresponding signal on the base of which the
unit is able to ascertain the engaged gear. Moreover, since the rod-like element 14 of the
Bowden cable does not slide directly within the stationary detection element 30, but the
stationary detection element 30 detects the position of a movable reference element 28
mounted in parallel to the rod-like element 14, the rod-like element 14 can be freely guided
and supported in the guide sleeve 16.



Also in this case the transm ssion nenber 10 is a Bowden cable including a
sheath 12 and a flexible tension wire (not shown) slidable received within
t he sheatwo2Bo9/@eso8 of a rigid rod-1ike el enent 14 securea/Bwognsoersd of the
tension wire is slidably received in a-guide sleeve 16 carried by an end
connection nmenber 18 nounted in a support structure 22 fixed 8 to the
gearbox. At its free end projecting fromthe guide sleeve 16, the rod-Iike
el ement 14 is connected through a ball joint 24 to an actuating nmenber (not
shown) i A Wentiomed geeichdie qontastirca pasitier sersplamight of spursd byraptacedrsmths of

t h e te_n SI QM W € ’lin%grd Qse N§s 581]; o%,h\?vhrc%d\_xzm lglsoellla%rer?ntmolvﬁblel Pefeer'eltl heerele e 1h
directionS are conver P&d T hto transiat iondl  or tl?tlng foversnts of the

act uat i ndrivBighetorndcted thefrafblativatwitnshe rbadikel dlannt NAsdft the Bosaie @ablOas

i ncl udes a novabl e reference el ement 28 drivingly connected for translation
to the roell pke Batiomaryt datactipndelamsntamonntgd yonddceguiflonlceyetrar oo a8edai ed to
t he gui de, sl eeve rLan t,.Q detect t Ll f the vahl e
rof er enc S P ERtTonBeROf R HERAERL KO RE' FERARLR LA Tho MRS SRR o
the ill usystaheth evfciditiie Miovablaerci@viadel ecmehtciseparidieniita Athghas a@h the

L- shaped configuration and includes a sliding portion 32 slidably arranged
wit hi n t §EtgRY | detrstign glameat ioprosidsderith Bollassasars.c dnilkis tcrem sP6e tai Bidlinmy

secur ed FRRRAMn DB KEIRIATEN ey n3ia0 By TRORGE AL e,

novenent 0 e nova reference e I’s uni vocal rmne

t he novenERposdiblt keavdid ptabkensed fdomnh tHedsenbitigity of theNBeaOpisttin seasoe due A
second enbodi nent of a systemfor identifying the engaged gear for a
control d@smagnctigition afghradylds d¢racfear box according to the invention,

whi ch includes a control lever 100 (of which only a | ower end portion is
shown) manual |y operable by the driver and an el ongated nechani cal

transm ssi an howebar pdskiblarns asgeshyt othier apsamof dohecedrgagasmnifo eramysidSan

i nparted by the driver thrqugh the control |ever 100 tg an actuatjng nenber
i nsi de t RB2lggisrlexdigipl) radigdegeaniey isprseT-n Sy i Aser drcemenlde refeicnes eleriept e
illustra [N, Fi 14t - Ac i ta.thi .t S SSi on
menber 11 ﬁi Bse %I%ggi\lé\g Zﬁtlégbﬁeg&ltlﬁl I %13%&%8 nagldst %gﬁﬁﬁﬁaﬁ%%gnf%ﬂgl tl%glﬁm()ae?]si on
w re (whipedvidainwbh a lbedaest, & de-nfvelufat@une a)radib freplehyy sigegitraesmitiet.hi n t he
sheath 112. At the control lever-side end of the tension wire there is
attached a rigid rod-1ike element 114, which is connected at its free end

to the c V: : t I 11 Nt e at
the. forvas 8 S Cacku e HEReds0f ek Llindf postifhy SUEG; QAT OM he
engagenensaibeé aboon n(igltr ales pondpligl tooa tchetrblodwyiideufbir ramocdirrvehicicopeanbox he

vehicle in a traditjonal Htype gearbox) are converted into forward and
backwardhévmaiarrgglﬁﬁi%%ﬁ@éne@ anigal hagMISHIRR ManEheEuch §92 rah s iR HHE CHE 1k he

tensi on Wdu&l be Sufficient to drivingly connect the movable detection element of the sensor for
translation with the rod and to mount the stationary reference element of the sensor on a

stationary component either of the control device or of the gearbox.

An example of mounting of the linear position sensor 26 at the gearbox-side end of an
clongated mechanical transmission member of a control device for a motor-vehicle
gearbox is illustrated in Figure 3, where parts and elements identical or corresponding to

those of Figures 1 and 2 have been given the same reference numerals.

Also in this case the transmission member 10 is a Bowden cable including a sheath 12 and
a flexible tension wire (not shown) slidable received within the sheath 12. Part of a rigid
rod-like element 14 secured to an end of the tension wire is slidably received in a guide

sleeve 16 carried by an end connection member 18 mounted in a support structure 22 fixed



position sensor 126 is used which detects the angular position of a
rotatable reference el enent 128 connected to the rod-like element 114 via a
not i on comoen®/msodechani sm for converting the transl at iPomaB2oowvsnent of
the rod-like element 114 into a rotatignal novenent of the reference

el ement 128. Mre specifically, the notion conversion nmechani smincludes a
shaft 140 connected at an end thereof by neans of a ball joint 142 to a

sl eeve 144 secured to the rod-like element 114 and at the oggosite end

t her eof ty theeaeahosf Anity frﬁ%amd p@iiewtingiﬁ@m tbletghéiers(lﬁea@ é64 tée clgmgnt IFhe
connectign % ?Lngﬁl‘rou hoI Qal 01n 2Q%) V\ggntugt 1%{2& ertﬁe %
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per pendi Clsath & enanhé& tﬁittl tﬁé KIgHifk Fid6 Einbiits 35 tha télﬁsdﬂ \'Enr@fandlh‘éﬁ&eﬁﬁetﬁ@ dslid the
control lever 100 in the transverse direction among the various (usual ly

three) sélesant bt iplcahersdirep(jons are genvsricd ito dignvleidanabar tiikipg mtyerretspthon
conversi Qn, TRe ﬁn’%&@%{ it Ohel éi?r%é‘ﬁotn%”afi@e 1@@\5 ﬁ%lon Fejns&ezé &l rd%Q% ﬁa%ﬁree”t

128 is unlvoc er mne rans |o a frovenen

rod-1ike r&b@ﬁé@bleﬂnbﬂt 28 deivingfy ¢diceediforotranskyien t@thd tod- lgzeadl@ﬁéht IHhendangul ar
position sensor 126 detects directly the an ular position of the reference

el enent BRgonHy detastien elsaichidQ pgourdsetol tha @uidepdreve i16rmngdfartapged toddqtege dhe
el ement é;%ﬁmoif g tﬁ% ‘?ﬁ(‘i&a‘%w f fgr%ﬂéé Qle %H{ bg! ﬁn& %ﬁceef f %h dAoEmE RRRGI 4gi n the
engaged gear on the base o he pos "t of sigha vi de y % Re angul ar

posi ti on fseosidig i2ehe ANus@ated ehfnioamm ethetrhevm%fmn&d elealena D8l Hay ra@t Lonal
details of the sensor 126 are onltted as they are well known to the

skilled pbinsd nconﬁg@raélprl aigle shideni & BIAIRE apRytIPAr32p 8lidablso prigegrsovithih thie
equal l'y Vs\fd'nhnﬁp RictcElod QoGO i@la n%%}{,é&gl} éﬁhtlcﬁw iﬂ’%‘&{lﬁg‘z{ %ﬁle& a&to%élhflpffké‘ avi ng

arigid elonga transm ssion ne ngenent wth a
| i near p@&mkmon4§eM§mhadﬁaﬁmruamﬂabmmemmmﬁhﬁnmiﬁmemmerabmﬁb@akﬁ&nﬂzsas3 is
preferable for reasons of sinplicity of construction and c

Nat ur al | ynivoga Iy Aetaeniped bbjfth? H@o‘re‘mﬁ@ﬁ of 8b¢ Fedrbksrlsgenhd hahgye?f, thﬁ rf@ntrol
enbodi mef{.s,.and constructional details may vary widely with respect to

t hose described and illustrated purely by way of non-limting exanple. For
exanpl e, instead of being manual, the control device mght also be

robotized, in which case the elonga ed nechani cal transm ssion pepber woul d
be interpb %f‘éan%@&ﬂfx%ﬁleph GHATHb T & tl&ﬁn&&eﬁgwedm%% I aSOpGRAk IR by

the el ect,rQihe GaRL, gllrbHQ 'a&cogﬁ}{g &@{H%Qn%ﬂ?ion which includes a control lever 100 (of

which only a lower end portion is shown) manually operable by the driver and an
clongated mechanical transmission member 110 arranged to transmit the engagement
commands imparted by the driver through the control lever 100 to an actuating member
inside the gearbox, will be described now with reference to the example illustrated in
Figures 4 to 6. According to this example, the transmission member 110 is a Bowden
cable including a sheath 112 and a flexible tension wire (which cannot be seen in the
figures) slidably received within the sheath 112. At the control lever-side end of the
tension wire there is attached a rigid rod-like element 114, which is connected at its free
end to the control lever 100 through a ball joint 124, in such a manner that the forward and
backward tilting movements of the control lever 100 in the engagement direction
(corresponding to the longitudinal direction of the vehicle in a traditional H-type gearbox)
are converted into forward and backward sliding movements of the rod-like element 114,

and hence of the tension wire.

In the system for identifying the engaged gear according to Figures 4 to 6, an angular



operation of the gearbox. 11 CLAIMS 1. Control device for a gearbox, in
particular for a notor-vehicle gearbox, conprising an el ongated nechani cal
t ransm ssworroopnyi@s (10; 110) i nterposed between the ge&char2masoazcont r ol
menber (100) for transmitting to the gearbox the comrands inparted through
the control nenber (100), in such a manner that the engaged gear is |inked
to the linear position of the transm ssion nenber (10; 110),

position sensor 126 is used which detects the angular position of a rotatable reference
element 128 connected to the rod-like element 114 via a motion conversion mechanism for
converting the translational movement of the rod-like element 114 into a rotational
movement of the reference element 128. More specifically, the motion conversion
mechanism includes a shaft 140 connected at an end thereof by means of a ball joint 142 to
a sleeve 144 secured to the rod-like element 114 and at the opposite end thereof by means
of a gimbal joint 146 to the rotatable member 128. The connection by gimbal joint 146
between the shaft 140 and the reference element 128 allows displacements of the rod-like
clement 114 in a direction perpendicular to the sliding direction as a result of
displacements of the control lever 100 in the transverse direction among the various
(usually three) selection planes. By virtue of the connection through the motion
conversion mechanism, the (rotational) movement of the reference element 128 is
univocally determined by the (translational) movement and the rod-like element 114, i.e. of
the control lever of the gearbox. The angular position sensor 126 detects directly the
angular position of the reference element 128 and hence indirectly the linear position of the
rod-like element 114. The electronic control unit is therefore able to ascertain the engaged
gear on the base of the position signal provided by the angular position sensor 126. Also in
this case, the constructional and functional details of the sensor 126 are omitted, as they are

well known to the skilled person.

The arrangement with an angular position sensor can be equally well applied to a control
device for a motor-vehicle gearbox having a rigid elongated transmission member, even
though the arrangement with a linear position sensor described above with reference to

Figures 1 to 3 is preferable for reasons of size, simplicity of construction and cost.

Naturally, the principle of the invention remaining unchanged, the embodiments and
constructional details may vary widely with respect to those described and illustrated

purely by way of non-limiting example.

For example, instead of being manual, the control device might also be robotized, in which
case the elongated mechanical transmission member would be interposed between the

gearbox and an actuator which is controlled by the electronic control unit governing the



wherein the transm ssion nenber (10; 110) includes a rigid end portion (14,
114), wherein the device is provided with a position sensor (26; 126)
conpri si nyoaowmvadeBe reference el enent (28; 128), the mpeensrony/efoizshi ch is
uni vocal |y determ ned by the novenent the rigid end portion (14; 114),
as well as a stationary detection elenent (30) arranged to detect the
position of the reference elenent (28; 128), the device being characterized
in that the reference elenent (28, 128) is nmechanically connected to the

ri gi d en@ppotion ehthe Bgarben.4) and spaced apart fromit. 2. Device according
to claim1, wherein the position sensor is a |inear position sensor (26)
arranged to detect the linear position of the reference elenent (28) and
wherein the reference elenment (28) is drivingly connected for translation
with the transm ssion nenber (10). 3. Device according to claim2, wherein
the transm ssion nenber (10) is a flexible transm ssion nenber including a
sheath (12) and a tension wire slidably received within the sheath (12),
wherein the rigid end portion (14) includes a rod-like elenment attached to
an end of the tension wire, wherein the transm ssion nmenber (10) further

i ncl udes a guide sleeve (16) for guiding said rod-1ike elenent (14), and
wherein the stationary detection elenent (30) is nounted on the guide

sl eeve (16). 4. Device according to claim?2 or claim3, wherein the |inear
position sensor (26) is a contact |inear position sensor, the stationary
detection elenent (30) being provided with electrically conductive tracks
and the novable reference el enent (28) being provided with a novabl e
contact sliding on the electrically conductive tracks of the stationary
detection el enent (30).



12 5. Device according to claim2 or claim3, wherein the |inear position
sensor is a contactless magnetic sensor, the novabl e reference el enent
bei ng provodea/ospdoh a nmagnet and the stationary detecti eaTaBEOwNI01Bei ng
provided with Hall sensors. 6. Devicejpccording to claim2 or claimS3,
wherein the linear position sensor is a contactless anal ogical or digital
radi o frequency sensor, the novable reference el enent being provided with a
reflecting antenna and the stationary detection el enent being provided with
a nodul ator, a de-nodul ator and a rdéLAﬂﬂ@quency signal transmtter. 7.
Devi ce according to any of clains 2 to 6, wherein the novable reference

el emrent (28) has an L-shaped configuration and includes a sliding portion
(32) whigh is ontrdaddwceafor apgado ih partichiae f(ﬁ{@ﬁlbﬂiﬂ%ﬂic[iege@ﬂio&,%brg‘é t
(30) and a connection portion (34) rigidly connected to the rigid en

portion @ERgjongagd meshppisaleasmdisiog memberailf 110hvinterasad brlavece et senglox

| A | i . | .
o ot on B g EBHAR B e TE i Rl LERheHhE ol GmPaPRY L0
el enent (H383h the doRGol inginBeredOP e bichr fddd) thed tietpagedBRIRGY lifilfdtto e

transl ati onal nmovenent of the rigid end portion (114) is converted into a
r ot at i ondinc#psivenf g tramsmissoareseker 61GndA: (128), and wherein the

[ near  potr i et Phis Brafbg Rl €1 PrBkhiis FEROH AR L% e angul ar
posi ti on viferdilehd dédtene proridedenith @lpBjtion sensor (26; 126) comprising a movable
reference element (28; 128), the movement of which is univocally determined by the
movement of the rigid end portion (14; 114), as well as a stationary detection element (30)
arranged to detect the position of the reference element (28; 128),
the device being characterized in that the reference element (28; 128) is mechanically

connected to the rigid end portion (14; 114) and spaced apart from it.

2. Device according to claim 1, wherein the position sensor is a linear position sensor
(26) arranged to detect the linear position of the reference element (28) and wherein the

reference element (28) is drivingly connected for translation with the transmission member

(10).

3. Device according to claim 2, wherein the transmission member (10) is a flexible
transmission member including a sheath (12) and a tension wire slidably received within
the sheath (12), wherein the rigid end portion (14) includes a rod-like element attached to
an end of the tension wire, wherein the transmission member (10) further includes a guide
sleeve (16) for guiding said rod-like element (14), and wherein the stationary detection

element (30) is mounted on the guide sleeve (16).

4. Device according to claim 2 or claim 3, wherein the linear position sensor (26) is a
contact linear position sensor, the stationary detection element (30) being provided with
electrically conductive tracks and the movable reference element (28) being provided with
a movable contact sliding on the electrically conductive tracks of the stationary detection

element (30).



9. Device according to claim8, wherein the notion conversion nechani sm

I ncl udes a shaft (140) connected at an end thereof to the rigid end portion
(114) by woan®/mbeoa ball joint (142) and at the opposit ecens2oiresoezf to the
reference el enent (128) by neans of a ginbal joint (146). 10. Gearbox, in

particul ar notor-vehicle gearbox, conprising a control device according to

any of the preceding clains.

5. Device according to claim 2 or claim 3, wherein the linear position sensor is a
contactless magnetic sensor, the movable reference element being provided with a magnet

and the stationary detection element being provided with Hall sensors.

6. Device according to claim 2 or claim 3, wherein the linear position sensor is a
contactless analogical or digital radiofrequency sensor, the movable reference element
being provided with a reflecting antenna and the stationary detection element being

provided with a modulator, a de-modulator and a radiofrequency signal transmitter.

7. Device according to any of claims 2 to 6, wherein the movable reference element
(28) has an L-shaped configuration and includes a sliding portion (32) which is slidably
arranged within the stationary detection element (30) and a connection portion (34) rigidly

connected to the rigid end portion (14).

8. Device according to claim 1, wherein the reference element (128) is a rotatable
element, wherein the device further comprises a motion conversion mechanism (140, 142,
146) which connects the reference element (128) to the rigid end portion (114) in such a
manner that the translational movement of the rigid end portion (114) is converted into a
rotational movement of the reference element (128), and wherein the position sensor (126)
is an angular position sensor arranged to detect the linear position of the rigid end portion

(114) by detection of the angular position of the reference element (128).

9. Device according to claim 8, wherein the motion conversion mechanism includes a
shaft (140) connected at an end thereof to the rigid end portion (114) by means of a ball
joint (142) and at the opposite end thereof to the reference element (128) by means of a
gimbal joint (146).

10.  Gearbox, in particular motor-vehicle gearbox, comprising a control device

according to any of the preceding claims.



