Control device for a gearbox, in particular for a notor-vehicle gearbox,
wth a systemfor identifying the engaged gear The present invention refers
i n gener avot2009%09e6mat r ol device for a gearbox, in particelcanBiooy/os123

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
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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
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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 difeehk% Qb GPHER oFRRARIARDFABVLREHETRIR LR URRHPREMED 2

gear box

may be either a rigid member, typically a rod, or a flexible member, typically a Bowden

cable.

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



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

di recti orwOTheywb@se, it cannot be installed at the end®CiaBllognsoers t he
side of the control |ever or on the si of the gearbox) ofthe control

cabl es of the usual control devices for notor-vehicle gearboxes, as these
ends are fornmed by rigid rod-1ike portions which have to be suitably guided
and supported and thus cannot have novabl e nenbers directly nounted
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and is conn%pted at the opposjite_end thereof by means of a universal joint
to an and hence a loss in the sensitivity of the sensor.

EP-A1 154 174 discloses a control device for a motor-vehicle gearbox comprising a
control lever operable by the driver, a servomechanism for assisting the engagement
commands imparted by the driver by means of the control lever and a cable connecting the
control lever with the servomechanism. The servomechanism comprises an actuating rod,
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 thereof 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



end of the control rod, and a displacenent sensor associated to the end of
the control rod opposite to the end connected power rod. Wen the driver
oper at es wbheo@aédl | ever, the el ectronic control unit PconBroo/ssoitse not or
to generate an assisting force on the qptuating rod on the base of the
signal provided by the displacenent sensor as a result of the displacenent
of the control rod which is connected to the cable through the connecting
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i nventio Oggoggfﬁk%gm%o§ysten1for identifying the engaged gear for a
control device tor “a gearbox, in particular for a notor-vehicle gearbox,
which is sinple, not expensive and reliable, which can be installed on the
notor vehicle at any tinme after the manufacturing wthout the need to
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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.



engaged gear, wherein the position sensor conprises a novable reference

el enent, the novenent of which is univocally determ ned by the novenent of
t he el ongaibedowvmadeani cal transm ssion nmenber, as wel| a®Ca/IB@Y/ DTN Y
detection elenent for detecting the posjtion of the reference el enent, and
wherein the reference elenent is nechanically connected to a rigid end
portion of the mechanical transm ssion nenber (either on the side of the
control lever or on the side of the gearbox) and is spaced apart fromthat
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into a roRuEIHRAN CoRSRb Hevieesdravinger otlle sphle menber. The same advant ages as
t hose indi cated above for the first enbodi nent also apply to the second
one. Further characteristics and advantages of the invention wll becone
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non-limting exanple with )
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-



reference to the appended draw ngs, in which: Figures 1 and 2 are a
perspective view and a plan view, respectively, of a rigid end portion (on
t he si de wacoegasodont rol | ever) of a flexible cabl e foPCrhB2009/63v328 SSi on
of the commands fromthe control |ever 40 a notor-vehicle gearbox provided
with a systemfor identifying the engaged gear according to a first

enbodi nent of the invention; Figure 3 is a perspective viewof arigid end
portion (on the side facing the gearbox) of a flexible cable for the
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gear box vided. wi th system for, identifying the engaged gear according
to a firEﬁaéﬁ%5gyﬁ%%9f§?lgﬁg%P%V%%tion; and Figures 4, 5 and 6 are a
perspective view, a plan view and a side elevation view, respectively, of a
rigid end portion (on the side facing the control |ever) of an el ongated
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actuating nenber inside the gearbox (al so per-se-known and not shown). In
the illustrated exanple, the flexible elongated nechanical transm ssion
member 10Vith féfeﬁ‘@ﬁ%igﬁﬁc@bfgur%cl d8d 7y dacei@atdsvice fahd moforaghisicegsasby on
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el ement 149,anpay drrofgetMu @imshtt the calgdgbmchittoeinads impatglbydbe ghieay ehrdiehcar ri ed
by an end connection nmenber 18 nounted in a wall 20 of a support structure
22 for sGppERlt gy (prE-sedmeral andepel shown); menpgllye opgable, By da idrges rtendtt he
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tilting resepentls éxiblbelapatedahedhanedl irtnshdigsiangegdeend idiarBetdancable
including a sheath 12 and a flexible tension wire (not shown) slidably received within the
sheath 12. At the control lever-side end of the tension wire there is attached a rigid rod-
like element 14, part of which is slidably received in a guide sleeve 16 carried by an end
connection member 18 mounted in a wall 20 of a support structure 22 for supporting the
control lever. At its free end projecting from the guide sleeve 16, the rod-like element 14
is connected to the control lever through a ball joint 24 in such a manner that the forward
and backward tilting movements of the control lever 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 14,
and hence of the tension wire. In each of the selection planes, the control lever can assume
first and second engagement positions, that is, a forward position and a backward position,
respectively, in either of which one respective gear is engaged, as well as a neutral
intermediate position in which no gear is engaged. Each of the above-mentioned positions
of the control lever in the engagement direction univocally corresponds to a respective

linear position of the rod-like element 14.

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



(corresponding to the longitudinal direction of the vehicle in a
traditional Htype gearbox) are converted into forward and backward sliding
novenent swof20e9®0608d- | | ke el enent 14, and hence of the PemaBmoINvdnz. | n
each of the selection planes, the control |ever can assune first and second
engagenent positions, that is, a forward position and a backward position,
respectively, in either of which one respective gear is engaged, as well as
a neutral internediate position in which no gear is engaged. Each of the
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el enment 14 to detect the |inear position of that elenent, and hence of the
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unit (not shown) with a signal indicative of the engaged gear. In the
exanple illustrated in Figures 1 and 2, the linear position sensor 26 is of
t he cont agthd exampldiliustidtghin Bifuee Urane 20 ehedinchihpositivit @atdre%sis by e caatasel | .
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el ement 14. Accordingl the novenent of the novable reference el epent 28
i's uni Voégqiq@y arrangedg v&yifhin the stationary detection element 30 and is provideg with a

movable contact (not shown) sliding on the electrically conductive tracks of the stationary

detection element 30, and a connection portion 34 secured directly to the rod-like element
14.  Accordingly, the movement of the movable reference element 28 is univocally
determined by 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.



determ ned by the novenent of the rod-like elenment 14. Further
constructional and functional details of the linear position sensor 26 are
not descrwbedodmo@sn, as they are wi dely known to the slecirhBziopesszn. By
virtue of the novable reference el enent, 28 of the |inear position sensor 26
being drivingly connected for translation with the rod-1ike elenent 14, and
hence with the tension wre of the Bowden cable, the sensor 26 detects the
current position of the tension wire and provides the electronic control

uni t wit Msamemioned pbeng thy eintpehlinesn ppsiton agnsobmight o€ Rourpebariplaced vathl 2 t o
ascertain th n d gear. Moreover, sSi the rod-|li l.ement 14 of the
Bourden ¢ JBPACUSEAREE peiftn SHRPECHRln FIINFRoL R oo ol FrEERS. et

el ement %ﬁmr?gt cdiiRctel dbi @nalaiod aliel tHeomdalkendhend 0 4dst o€ Bowideg cavig] 44 on of
a novabl e reference el enent 28 nounted in parallel to the rod-Ilike el enent
14, the medl by Restatioapihdetgationaplomentt peanipd i Hedwa skbappd Pt @don nether gui de

cour oo oo PapEcR Tt WE s kitl EORL it Nk B BN SR G iy |

course bere actléss’line Wi ||

al so haveyacmpwabitich efienhevablcetctiremic eementngl yrosardewitrth tugntt ambliad i on
with the rod-1ike element 14 of the Bowden cable, as well as a statjonary
det ect i ontaipeaE rctasomckmanh it peviler duith Hadveenswgs.odn ¢s Ay wice ¢t didinghar y

Conponenﬁaoﬁiontmhg%\%%ﬂ%ﬁgft%ﬁeiélgﬁgl\?g% IR &?%ﬁ%&l Emb ﬁetﬁcg)éﬁ%)é Fodt-lﬁ(e.ueagra&v‘h ‘h a

magnetic system in e reference e IS provi

magnet aridis pbssilslt &8 bandpiobitehesitlbsnin ehedeapitivit$ o prhevindedposition seldor dgersor s.
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not di r edRq Pagrstiseted fribe rad- ¢$NKY- el ement, it is possible to avoid
problens of loss in the sensitivity of the linear position sensor due to
t he magneti zation of the rod-like elenment. It is however possible to use
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A system for identifying the engaged gear having a linear position sensor such as the one
described above might also be applied to a control device for a motor-vehicle gearbox
having a rigid elongated mechanical transmission member, such as a rod, as in this case it
would 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



descri bed above m ght also be applied to a control device for a

not or - vehi cl e gearbox having a rigid el ongated nechani cal transm ssion
menber, swoho@#esosod, as in this case it woul d be suffipcirantoog/esodzd vi ngly
connect the novable detection elenment qf the sensor for translation with
the rod and to nount the stationary reference elenment of the sensor on a
stationary conponent either of the control device or of the gearbox. An
exanpl e of nmounting of the linear position sensor 26 at the gearbox-side

end of ari dlcrgeoadAhite fanFrediprojectng fossiheguifisirsive a6, the cohtikotlcaent ke f or
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menber 10 is a Bowden cable including a sheath 12 and a flexible tension
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rod-1ike n C Si li
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t hr ough &fa nqryjd@teﬁtlorzalefr@nfaw %cm%d fontge muidseslecyad o agH cwraNeshts dricat fee
gear box t e re,
and hencSsFUF s BRI Bittrehll? Bl D6 TRYBURE 5t e RIS RLER My 2

into transcatdigned thar ﬂmvsﬂrztte@@mmaﬁﬂmnt &eqhowbee agftigatd BIgmRIBNMDGMak rinel.t her
directions. The |inear position sensor. 26 includes a novable reference

el enent 2Bangdi canfigriatiopnislc insdndesra sHaiRg | parfion 1o Skidibly girangade vathemiky 14
and a st t nd
R e A e B L b R
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a slidi ngnpeeiiodetgmiaed bxphe meveaege @f Wb Fehliks elegent il dnbs-yoldide sonireh
elenent % and a connection portion 34 secured directly to the rod-like
4,

el enent in such a manner that the novenent of the novable reference
el enent 28 is univocally determ ned by the novenent of the rod-1like el enent
14, i.e of tqg gn rol |ever

A second embodiment of a system for identifying the engaged gear for a control device for

a motor-vehicle gearbox according to the invention, 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



A second enbodi nent of a systemfor identifying the engaged gear for a
control device for a notor-vehicle gearbox according to the invention,

whi ch i ncwode®/@o@oentrol | ever 100 (of which only a | owecTanrzhoposoizon is
shown) manual |y operable by the driver gand an el ongated nechani cal

transm ssion nenber 110 arranged to transmt the engagenent commands

i nparted by the driver through the control |ever 100 to an actuating nenber
i nside the gearbox, wi ||l be described now with reference to the exanple
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backward sliding novenents of the rod- |ike elenent 114, and hence of the
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angul ar pOSI 1 on e re erence el enent connec

| i ke el emsatenl1¥i4viia & diedction papsteliGilan wrehbaslidag fdifecdenvar hi rgul hef
transl ati onal nobvenent of the rod- |like elenent 114 into a rotational
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conver si S ope by
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rot at abl e menber 128. The connection by ginbal joint 146 between the shaft
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t he connec t hr ough the notion
(E 1ke elernent 14. 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



conversi on nechanism the (rotational) novenent of the reference el enent
128 is univocally determ ned by the (translational) novenent and the

rod-1i ke wbeneoe34, i.e. of the control |ever of the geanbBmw9y/osihzs angul ar
position sensor 126 detects directly t angul ar position of the reference
el ement 128 and hence indirectly the Iinear position of the rod-Ilike

el ement 114. The electronic control unit is therefore able to ascertain the
engaged gear on the base of the position signal provided by the angul ar

posi ti on opergser ofithe geabe® in this case, the constructional and functiona
details of the sensor 126 are omtted, as they are well known to the
skill ed person. The arrangenent w th an angul ar position sensor can be
equally well applied to a control device for a notor-vehicle gearbox having
arigid elongated transm ssion nenber, even though the arrangenent with a

| i near position sensor described above with reference to Figures 1 to 3 is
preferable for reasons of size, sinplicity of construction and cost.
Naturally, the principle of the invention renaining unchanged, the

enbodi ments and constructional details may vary widely with respect to
those described and illustrated purely by way of non- limting exanple. For
exanpl e, instead of being manual, the control device mght also be

roboti zed, in which case the el ongated nmechani cal transm ssion nmenber woul d
be interposed between the gearbox and an actuator which is controlled by
the el ectronic control unit governing theoperation of the gearbox. CLAIMS 1.
Control device for a gearbox, in particular for a notor-vehicle gearbox,
conprising an el ongated mechani cal transm ssion nmenber (10; 110) interposed
bet ween the gearbox and a control nmenber (100) for transmtting to the

gear box the conmmands inparted through the control nmenber (100), in such a
manner that the engaged gear is linked to the linear position of the
transm ssi on nenber (10; 110), 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) conprising a novable reference el ement (28;
128), the novenent of which is univocally determ ned by the



novenent of the rigid end portion (14; 114), as well as a stationary
detection elenent (30) arranged to detect the position of the reference

el enent (\@0;20928)603t he devi ce being characterized i n thaCTiR®oy/edoerience

el ement (28; 128) is mechanically connected to the rigid end portion (14;
114) and spaced apart fromit. 2. Device according to claim1, wherein the
position sensor is a linear position sensor (26) arranged to detect the

| i near position of the reference el enent 228) and wherein the reference

el ement (28) is drivingly connected anslation with the transm ssion
menber (10). 3. Device according to claim2, wherein the transm ssion
menber (10) is a flexible transm ssion nenber including a sheath (12) and a

tension wire sldnédblidvidceoeh \sesbvk tiipartichrr $hreainbidrddhiclofrartRixNedhgidingi d
end portion (14) includes a rod-like elenent attached to an end of the
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electrlc y con ‘the a |ona nt (30).5.
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is a contactl ess magnetic sensor, the novabl e reference el enent being
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reflecting antenna and the stationary detection el enent being provided with
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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).



(28) has an L-shaped configuration and includes a sliding portion (32)
which is slidably arranged within the stationary detection elenent (30) and
a connectworzopobéodon (34) rigidly connected to the rigi @Cens00enioizn (14).
8. Device according to claim1, wherei ?2the reference element (128) is a
rotatable el ement, wherein the device further conprises a notion conversion
mechani sm (140, 142, 146) which connects the reference elenent (128) to the
rigid end portion ( 114) in such a manner that the translational novenent
of the ridgi d &Myiqsoracpusitng tol ¢laym i2sox elairerd, exherein dhe linearanasgival sonserelvent  of

the referen | nt.. (128), .,.an ren the, positi.on sensor 26) is, an
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end por t iagd tHe stdiibhaBydetetiog tleARnObeihd frougd ath MAsidnke3. of the reference
el enent (128). 9. Device according to claim8, wherein the notion

conversi on mechani smincludes a shaft (140) connected at an end thereof to

the rigid endortio 114 f |1 J.QL " 142).. an e
opposi te%'end t[%é] }Ceeo?cra?r(%ing%te& Flg e?gﬁrgglagr? eﬁre% r%l_an% l%flérn%ogsﬁlsﬁo%ng&g]itsg%al
joint (146ntactldds a@ei@piealX or idipifaBiridicfiE@icndyps&isol, etht Ghevad@ArdIeEsncd OlRRichsi Nng a
control device according to_any of the preceding clains. )

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.



