WD 2009/ 090612PCT/ 1B2009/ 050147 1 Gear shift control
device for a vehicle gearbox with a rotating and
w@x0alo9os1f | oati ng drum The present invention rREEIBR0050147
a gear shift control devicel for a vehicle gearbox, in
particular for a notor-vehicle gearbox, provided with
a rotating and axially floating drum as specified in
the preanbl e of independent claiml. Mdern nechani cal
Geareshi fo oxresol aleeicg éorerahicle gfartidxewitly p eotatitghandeaximlyefldatipg drum
meshing gears, i.e. of the type in which the driving
gearwheels carried by a primary shaft, or input shaft,
ThP§JrERAE e tioR I8V 1) at Hr RFPREAINCIL LY 8t H8RRIMEGLAbOX, in
carried by one or nore Secondary shafts, or output
pargiqulit &1 aamdtorrvebiklecgeatblos, pholidied ¢vihemraingl andaaxially floating drum,
i gidl ognnect.ed for, rotation wth the prinmary shaft
a \gléﬁ’lgif%d%{?}@ed)rrﬁ/nétﬁeﬁgglpﬁ?}eé'gfrét Cgar"é'\/\‘:'dl y nounted on the
secondary shaft or shafts. The engagenent of a given
gear is therefore brought about by coupling the idle.
MagleHy msehanicat 2eatBoxss #Fe s@efalky&rfrtb%ﬁmedmfg pergnangetlyymgphing gears,
g e . . t
o B GRARGRAo Bl SN AR AC R E AR SpET R input shaf
perofanant] amestt withitiee gepactihedtigen deapvieelsscaasasioni ateset more secondary

nchroni ze aving the functi.on to synchronize,, i.e.
shas B G8IRuE ahattand f urtieh SetuEng EteRihecty §egaagheaneeted for
rothtf P i @NGRISEM AN stk HWAfe ][tﬁéfaﬁ%ﬁ \g%al%ﬁﬁelgdﬁwd@hﬁfohmed on the

before conpleting the shift manoeuvre and starting
secopdarfshafe or ghaftsarddaiengagsmgneof) d #ivenegeat isethgeedoratbeelght about by

estion, A raonizer typically c i ses rivi

cofffg hE e Qe R A Tenradl e PRI Gy 0 lBeca or
rotstdn With abel pdspegiveishiftt Te thiesiiabiedeh shaktaraheélner to each pair of

gearhb and which forns a conical mating surface i
adJ??ﬁnérfg@d SEBVORE R TG t1h asaCHiteh SpaNIRRIZEE NhaviIg tha ifepgtion to

e; pof [ j

RN Elo B 0D SR TRl B8 e gt of
thedespectng ssaondarasithfitefioe completing ¢her shsfp manoaryre draf starthg therefore

t he gearbox, and . which,i s1.axi ally slidable in either
o GpERt e HEANE St aeRdl gudtiote shitt fork. The

sl eeve of the synchronizer is provided, for each of

the idl e gearwheel s associated thereto, with a _

A pyoehmenizgr hmicaHy cempsiseses Ariviag party whightis sigidlneonpecgd for rotation
. ; : . .
by SBR PATTRR ik B RN Shalllordn? ERPEERRAARE forms a conica
mafing Suithe trvertded s ninigageomittica betrswpendihfeohithlengaag wheade of the

and the synchroni zer, and hepce between the idle :
assguaedre gm[wea@iépsiwzvaﬂscﬁdﬁt% Iyt W@P_EéagbdQ‘.a“OW“h the
driv R YO ARA ARG 1RO Qoktftve SndrP B GRY g@?er{‘,garﬂuf]vﬁﬁﬁeis axially

of “the sl eeve 1s brought” i nto abutnent “agal nst the
slidabler érs potheli mgrectoomi bzl meatsi nf) as wspestiveoshifthfork.dlbe sleeve of the

BRI ah ik i TPRR B s SERRo R BBl R witn o
toofRAY iMlehdedt (e ek, RSPERINGE theOHAINGIsHIhcdnEdt iofl tRe sleeve, with a

gearwheel to be engaged. A given axial travel of the
corggspeRding foathiag $f thiddneeasyhedd sp as po mpketibpessible tof transmit torque

betwégnc' theSLafP éearwheel and the synchronizer, and hence between the idle gearwheel

and the respective shaft of the gearbox.

A gear shift operation therefore comprises a first synchronization step, during which the



In the comon manual | y- oper at ed nmechani cal gear boxes,

the shift of a gear is controlled by the driver by
wore@n®9wi2 a manual control |ever, which all owsPCDIE09MF0147

about each tinme the axial d splacenent of the shift

fork associated to the synchronizer of the idle

gearwheel of the gear pair corresponding to the

desired gear. In order to allow the driver to operate
coracal omatng sefabaof ¢l slgear is drought setqLabntmeat algmiden thgeza)rresponding

shi,ft whi ch
corpe 9 it A I BbkiBoner BT A OF AnEqRsSCRB ¢ Sowd meshing step

dur@aw RRK tﬁé‘d}ohﬂf{g BOtheRldel isuahifdd B YhdsAAvitie fhle &H@i@@a]ng toothing
one or nore guide grooves in which a plurality of

of theudls gepmdical tp becmaagaded given exialisavat plhe ébe@he @f the synchronizer
t of the gearbox, are guided. The
COI{{% cg&ﬁ%oqfh %F‘{‘ésé S&ﬁlgl s operated by an actuator unit, -
generally an electric notor coupled with a reduction

ear, based on the c nds, i ed b driver
In éogﬁ%%mé'f‘“at”ﬁ(eoiﬁmtﬁfgﬂ“giszé Eeroerts e GPH% of f@sghggntrolled
by tHE &R b3 rﬂ?d?l@%’f a%aﬁl%l CEMrst 1eir, \@hl‘éﬁ%”ﬂ)@vs o bhhg fabout each time
rotation of the drum a selective displacenent t he
thesixiad displeaeméers o eheos‘hlﬁt lﬁcﬂkSihsofCtate‘dctpkhq syackmoniiengf the idle gearwheel
Ofleredefined 0 er 0 bring about each tine
ﬁge%H65§@H§ on F%éog? 3%%? A gear shift contro
device for a vehicle gearbox provided with a rotating
drumis known from German Patent application DE
In qrgsymeilow hedsivar Kyonesate [ comapnmeehenirgl searbareingieansntigl mode,
geag‘ggi:ﬁatgég\él%? d@giﬁése rE:l ?&/8%@ kéfmgﬂseaa %ét{n%scﬁ{r]ﬁ\lfqﬁrranged parallel to
theaﬂhaﬁmgédhagedﬂbm( ampbsvmg oaxtsaéutandﬁmdﬁcztllmrfdw pné or more guide

exert, as .a result of an_axi al, di spl ac nt of the
gogvesm} Which RePluglte &fi YHds: drerdli sgringsiad "ffrg tragslation each with

resh&AYL BRI Brid6f MY gbhtBosd r&@?@@@& THR rBtali6h 8F R CRum. is oFerated by an
position, or neutral posi The use of an axi al
act'ﬂat@lavmnggmm%ynak gleciric moksidouplet ownttlalaeredpctldmygwr b@sed on the

axi.al . di.splacengnt ,of t
corflnalnirP o7 PR URGRCRE shRbs f3Fg bl of ey dsiened
in IS\tibhf aCinafier ady &:chausley a§|@&§dungoﬂfthﬁ'ﬂrot81h(§ru|0(ﬁ thBedrah, fd selective
ork arrive at the end-of-travel e. should the_gear

dlselﬁmené ,9& the steds, gad élémﬁm ftthe shl@eﬁod?Se agqqedipg LHrPFFé‘§ﬁ"ed operative

mOE%??*&S% ?ﬁ?a%gd%%g%%ﬁ%ﬁ%f%gﬁéé 050147 3 to

t he engagenent of the gear in questlon a further
rotat.i.on of the drumc es axi al | acenent
A 468t SR S6colop Boiehisresatirs B gl PR S GRS drdm is known
frofl G@ﬁﬁdrppatehtn%;ﬁﬁgt & DIRYSs438438, hﬁc&fr&'ﬂgttg RHSEnIWAL example, the
fork in the shift direction. In a gear shift contro

drugreisimseunsedcte ando float axmdl ypmopdrbescshafl operatedibovan-alenttic oot A pair

of rr{dml%g ager ; gr?gt% q?ﬁt)p%esgg%%lraggrg({s?%f nt‘l ﬁ{%rg rt%g:gignﬁ Sg rgsglt of an
axihlodikslacbaienngf tH&QirEMWﬁinmBﬂ diretgiof} APadisl WihdRE fdrde &mﬁlr@ to bring
t he gﬁperatlon of oscillations of the forks with s

ch
thedramghackip ai refraencasposision aefseutiab Pesidem ekhentse oxf atnhelally floating
O S
dru?neﬂ'rak?se t 0%51%feetostXPeC U{)olg& AUy (g(}“ tng@}’(\ﬁ\ég[asglagﬁagrgeﬁe tﬁ% dfum, the
mahufameting fuedarcestdfae QMbcnoerlalthearse in dacv ef yin akighly ﬂoating drum,

shoRl tnghi B foparai 1 Ho BRRE S o FHLD GHARFGI h cgfation be
corhfigted ul?’éforlegﬁfi dRit Bs’sere%He(itthé Blrehéten?ﬁﬂé& Bn gd?e?rvﬂdsﬁ@nycorrispondmg

reduces th Ifetime of the gearbox. Moreover

hi gh preload of the springs requires the use of an

el ectric notor of correspondi ngly high power, which

| eads inevitably to problens of | ow space availability
and high consunption and costs. It is therefore an

obj ect of the present invention to provide a gear
shlft control deV|ce for a vehlcle gearbox in

r . ' [T Y



In short, the invention is based on the idea of using

a gear shift control device having a rotating and
wa@zioalopos1f | oati ng drum in which the axial di SPCHEBE®NS0147

of the drumis normally prevented by a | ocking device

and is allowed only in a predetermned tine interval

during the gear shift operation. WO

2009/ 090612PCT/ 1B2009/ 050147 4 studs connected to the
to thhiehgagamege 0§ thef getahe'an gesstibnxa &mthag eotatmeh ©fHithel droii cagses an axial

dlSP ggﬁ%ﬁcgg@wrﬁ%ﬁn ;gﬁ% gﬁ ?ctlog?%ﬂ&asglgg S‘rﬁctpﬁelnstead of causing

theldp@k it® Budf BOYSRK ik hférsﬁhva.pécﬁ\vsﬁntl ng any axi al
di spl acenent of the drum and an unl ocking position,

in which it is disengaged fromthe | ocking groove,

in 4 BEE B Ao 00,3 JRPLACSIERLS 81k N0 i@ orior an

anlsmbeln t 0o nove

doduereng rthé ptaleinof the spﬁﬁgseﬁl&mdad bigkitogxand sufficdetiregttion onto the
gosn tions. The drum of the gear shift control  devjce
shill terks JuUABE the HRENORIZEE st%mdaﬁerttﬁ@wglﬂdh% genperatiom; gfsciflations of

theafoFIJsu\mtlfn lseat heh 2p %H@rﬂ "to chisel the teh‘%}‘% Enuﬁtsbtb{h% ée‘ar before the

keep the advantages of | oating d t to avoid
Synahronl?@tlemwélowener,t1hecabovﬁeawéstmnbnmrmawbaod<sgeadwx having an
wi |l heco clear, in.view.of the follown :
enguhe R FRGR SR g g oRinal g oS O Hielghet the springs may
caud@ MeCEruat EPELHNS the chdof 'tl‘ih\/ﬁﬁﬁ'di)@rahén GO RsYAifgly KR residual
the follow ng requirenents: he maxi num

load g e eiflt forksawdiichoiperitableragycastibe b&ﬁmneoof the\gearboruitoreover, a
h I f
SR B BRI 6L R0PSEBLS I, A Bptomgpgpines

highopdweratwlawh deddg inevitabke tolpprobiemsasiii@ct gpaéer@vailability and high
tol erances of the gearbox; the drum nust be axially
conspmRuen #ift $938 t he gear synchronl zation phase;

It is therefore an object of the present invention to provide a gear shift control device for a
vehicle gearbox, in particular for a motor-vehicle gearbox, which holds the advantages
deriving from the use of an axially floating drum but is not affected by the drawbacks of

the prior art indicated above.

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

features specified in the characterizing portion of independent claim 1.

In short, the invention is based on the idea of using a gear shift control device having a
rotating and axially floating drum, in which the axial displacement of the drum is normally
prevented by a locking device and is allowed only in a predetermined time interval during

the gear shift operation.

According to a preferred embodiment of the control device, a locking groove is provided

on the cylindrical lateral surface of the drum in addition to the guide groove in which the



the drum nust be axially | ocked at the begi nning of
t he engagenent phase, whereby it is possible to
wale@vimgu: sh bet ween the condition of correct PCT/IB2009/050147
engagenent of the gear and 4 he condition of crashing
of the gears with the use of only one angul ar position
sensor associated to the drum the drum nust be
free to float axially only upon conpl etion of the
studngpmgestehto thbsleg, firiges.ofoind geavtioarenghge dndehélogkingldevicd lcemprises

earwheel to ngage nd the teeth of .the : .
o s AN nd By TR RS £ ocherpobtiobnraih ki Sneessd ip ghe locking
gro@ﬁ@,%é?elif‘ﬁre%rﬂﬁ@%?fa&fbﬁdQEIaE&ﬁerIt%@’dé&iruﬂi_[‘dnd%?hnlb@kin%position,
able to apply a load in the engagenent direction hig

o
in high gfHs ﬂ@elﬁgﬂééﬁ from the leakinggrgavss therghwaallopdegerial digplacements of
| . 5 ’ t
tne 83, PERIET ey Boheich Mbide g ol St ot Pl Bhrpgyrcen he

afoteaaid 16dkahy sdourdbeking gosaione. t hat the gear remains
engaged (typically a load in the order of 50 N); and
the control device nust be able to absorb, when the
Th& R IoT B Rhd ¥hikOHEd1 delige kbaRling ®Nle liRGItibA!can therefore be
energy in excess of that which can"be born by the
defingd clsraodiiupre flgatufg {dnedeyy®d20D9s OIOBGXRFGIE DBREO IhO BdahTages of a
. gear box. ~Accordj ng.to anot.her  aspect of .th .
MogtrdefibRG ot i P EL L S5 5o DT b B SReCEngy frapbacks, as will
becdHiel bl irdieWe e/ follodingddscriptiont of the drum ext ends
along a curved line suitably shaped to bring about, by
virtue of the engagenent with the stop nenber, an

o LA R, ADS AP DAL Mg o mc

thedall@bingdrapliemensnt overl aps with the axi al
di spl acenent of the studs pro ﬁed by t he qui de

gr 0§ naxANYE GngARAn G IIGNF RETARAS DY HiCi contralde s mPHegmply with
the WA RLM thIREanGEN HBhOEORYSX VeV R ldMRirhitds engage

acts as a mmin cam arranged to produce a given axi al

- di stbedoamentst bf ablbe Seardsiallyié tabe uhehd mekifagumndwleranaes of the
VY?i ch the stop nenber engages acts as an auxiliary cam

geal Oﬁ(anged to produce an axial displacenent of the drum

- andthBERGs nffst bexisilHIBSkedMirHd (B 8oak affchydrtidatibh Phase:

di spl acenent produced by the main cam and which may be
- di fherddm musinbgeadxiallo legksd aothgsbeginniegi dfthe engagement phase,

rati ravel . ; t e '

GREC 8L A0S AN L e 0 S PSP B O o v

geat hed sipecariditongefacrbdngof thiei gebrst veh denisealf ofléyw b anguldrgosition
be instal edh ghe mai n advantage offered by the use of

SeN3Y AT LIYNE A s represented by the possibility to

- redyeirbmembiteredVid ARah@SallY oRE BoRdeSsletoh bhehe &igigement
cam and hence to reduce correspondingly the axial size

phags¢, ithe@nlyr when the teeth of the idle gearwheel to be engaged and the teeth of the
associated synchronizer mesh to such an extent as to ensure the transmission of the torque,
and must be able to apply a load in the engagement direction high enough to synchronize
and engage a gear (generally a load between 300 N and 500 N);

- the drum must apply, at the end of the engagement travel, a residual load high
enough to ensure that the gear remains engaged (typically a load in the order of 50 N); and
- the control device must be able to absorb, when the drum is axially locked, the

kinetic and inertial energy in excess of that which can be born by the synchronizers of the



Furt her features and advantages of the invention wll

appear fromthe foll ow ng detail ed description, given
w@eoelgosyy way of non-limting exanple w th rePEr/EB0e/050147

to the appended draw ngs, iH which: Figure 1 is

a perspective view of a gear shift control device for

a notor-vehicle gearbox according to a preferred

enbodi ment of the present invention; Figure 2 shows a
geadvaxm havi ng a single guide groove and forming part of

the control device of Figure 1, along with a pair of

shift fingers associated to the control device; Figure

Acé’oréiﬁ\g% drdehed expecoRTaRE iBfentibe Gkl 1bBEhE GRboveKiothe®fon the outer
the drumof Figure 2; Figure 4 is an enlarged section

surface wf de eyhiadrisal skirt el tbe gu ewteads akong ecugyadrhing suitabjyrshaped to
.20 | r .S ti i aqr of the, ;.

orif ahout by SRR % (e BrBEL ST IR SRR Gon g ciplacement of

the Fdrgmir @sdlting e dha eptatgonaof ihesdrumeiiedl mtadut Yitsapat akiedwhich axial

disl\allgéesrrile%?;ovex\g)szef?tlg\/tgeg %gi%lza%/la]égr%ggtgép tSh%lg‘rtst(sproduced by the guide
groove. A variable-throw cam system is thus obtained, wherein the guide groove in which
the studs engage acts as a main cam arranged to produce a given axial displacement of the
studs, while the locking groove in which the stop member engages acts as an auxiliary cam
arranged to produce an axial displacement of the drum, and hence of the studs, which
overlaps with the displacement produced by the main cam and which may be different
from gear to gear so as to modulate the operation travel produced by the drum depending
on the engagement travel actually required for each gear by the specific gearbox on which

the control device is to be installed.

The main advantage offered by the use of an auxiliary cam is represented by the possibility
to reduce the travel which has to be produced by the main cam and hence to reduce

correspondingly the axial size of the drum.

Further features and advantages of the invention will appear from the following detailed
description, given purely by way of non-limiting example with reference to the appended
drawings, in which:

Figure 1 is a perspective view of a gear shift control device for a motor-vehicle
gearbox according to a preferred embodiment of the present invention;

Figure 2 shows a drum having a single guide groove and forming part of the control
device of Figure 1, along with a pair of shift fingers associated to the control device;

Figure 3 shows the development of the cylindrical skirt of the drum of Figure 2;

Figure 4 is an enlarged section view of the axial locking device of the drum of
Figure 2; |

Figure 5 is a schematic diagram of the control mechanism of the axial locking

device of Figure 4, according to a first, externally-operated version;



Figure 6 is a schematic diagram of the contro

mechani sm of the axial |ocking device of Figure 4,
wa@emonglicny to a second, automatic version; PCT/H3200(50147

7 is a perspective view of @ gear shift control device

for a notor-vehicle gearbox according to a further

preferred enbodi nent of the present invention;

Figure 8 is a schematic plan view of the control

mec hignis hisfa sdhemaut aliagras kifrthe dewirclemechramisny ofan¢ axifl locking
de\;.hee ggar sahi ft on?rol de%: ce of. Fi %ure 7, Figure 9

& ATHEPS e BT GNEE [ B ERBW MY A CIEPEY the control

nmechaiites Midh fergpet@viiel GUE @edkOshif® cBnPEll EREE! foY & Mb&Wvehicle
of a varjant of enbodi ment of the drum of the gear

geashe¥ accesthing ol a ehecrreteeed conbadiment efihe praserrinvention;
i nv LOoR;: S N[ S | . .
of FRBHORie Ahempi R of b BN RGO RRRE B 1ockin

dewiat foamninggfartesthiel pene Bhifiaddonfrolodevece @ Fidute he fol | ow ng
description and clains, the ternms axial and radial are
to BB BridRSASPEstiYeYigy sBeving 18 Hefathihfrrosirobmaehanisgholdfigure 8;

: E:F%r%?é' 1¢Rid er%ﬁ@@{/i_e@et}ﬁac\%ﬁgﬂt 6%&%?99& tl‘f@%ﬂhﬁ\ of the gear

_ umis arr ed wwth its own axis of rotation
shifzoatrdledevice actnedingpothegmeseouinpertiopharid s of t he

Iy RS Pl B R Elpamen v e e R aseording o

theSRAWR) o fRAHRHHNEN of Pigard i0.st preferred enbodi ment of
the present invention is generally indicated 10. The

control device 10 basically conprises: an electric

t 0 10t he j val t r , devi,ce:; :
In Eﬁe% d@@g%ﬁ]& %eesglﬁﬁa(ﬂ\; inf &gfn\/s, ik Ien%g akll%l Qhd Padfd1%Fe ¢& be intended as
referred to the mounted condition of the gear shift control device on the gearbox, where the

drum is arranged with its own axis of rotation parallel to the input and output shafts of the

gearbox.

With reference first to Figure 1, a gear shift control device for a motor-vehicle gearbox
(not shown) according to a first preferred embodiment of the present invention is generally
indicated 10.

The control device 10 basically comprises:

an electric motor 12 or another equivalent actuator device;

a reduction gear 14,

a drive shaft 16 which can be caused to rotate by the electric motor 12 via the
reduction gear 14; and

a rotating drum 18 connected for rotation with the drive shaft 16 but axially slidable

relative to this latter.

On the outer surface of the cylindrical skirt of the drum 18 a guide groove 20 is formed in
which a plurality of studs 22, typically four studs (only one of which is shown in Figure 1
and only two of which are shown in Figure 2), are guided. Each stud 22 is drivingly



a drive shaft 16 which can be caused to rotate by the

el ectric notor 12 via the reduction gear 14; and
wa@200002t6ing drum 18 connected for rotation w tPCT/B2009/050147

drive shaft 16 but axially Blidable relative to this

latter. On the outer surface of the cylindrical skirt

of the drum 18 a guide groove 20 is fornmed in which a

plurality of studs 22, typically four studs (only one
Comfecmﬂifcmtrarslasibow*ith mrdEpgmiwe shifafinigen AHywhiivlo isofecuved ¢ a respective

. u ., _are gui tud 22 js
stibfe, By ol e Burnbin Scrirstos Bata shuehitnb dese of the
gea‘r@ch translation with a respective shift finger 24

which is secured to a respective slidable support rod
26 for actuation of a respective slidable engagenent
v f . I
Altgélg%pﬁe&teﬁgﬁsgrrage%a% rl% V’ILN dﬁlrg}ﬁgﬂ rgv&ipcf \&J h (Hﬁ ﬁe %gnde groove in

whg:fhcatl\lﬁeismd\ﬁﬁard:fmééd thdveitisnsis abeiogsly (ﬂ(ede ntthﬁied as applicable to a
ention i s obviously to be i ntended as_applicable to
congrol diFe FOmRTHER adpprmreyig Bmaﬂw el goRVes. for instance

fourlatidR! ce four guide
° gr@‘%é‘ésﬁ?%ﬁ@‘ena%**h%‘?“‘&L@S’“@%%“é;%%‘esr%ﬁﬁg s gui ded. As

I's known, the drum 18 has the function of convertlng
the eI tric notor

th t
s i ndyPi. e’ e | €' P Rinidn PLedEreie 6 Sy AR fing Taafeéa by the
ele@ficahotbf aNed el PMRIshARU6GMa e redectidh Ydar ZRint@ RSl aki@N&enslational
of the shift fingers 24, so as to control the

moging af tesids 32, andehegeapbthg shidt fingess 24 sppethetoatral thegngagement of
; ot hi
TRl R DRI Sk, R 8B e 2
is duftebllychapedan hcaﬁsetdaellm drmermasl® r@¥lt@f?nwemt@nw£egeZMm t$hey a given
Irectlo t he acenent a Irst stu
?3? gbﬂ&&gglfeﬁ%ﬂg&ég%a@wt ahdi iyt studi DpioAischesse tgF epgaged gear
anP@E APl REMEnZA al Wi ey GALRERAS Winkiie Wi hh Fisde 099)6&) engage

to engage another gear. The control device 10 is also
anqshengeaed (Figure 1) with an angul ar position sensor 30

able to generate a signal indicative of the angul ar

position of the drum 18 and to transmt this signal to

Thé@Borftt ot AEVieel € isCalstt prolided (Righreal ws fg(;n‘ar phti@ranbeP30 able to
for feedback control of the position of the drum

generate a signal indicative of the angular position of the drum 18 and to transmit this

signal to an electronic control unit (not shown) of the gearbox for feedback control of the

position of the drum.

As already mentioned above, the drum 18 is able to slide in the direction of its own axis,
which coincides with the axis of the drive shaft 16. However, in order to lock the axial
translational or floating movement of the drum 18 in a controlled way, the control device

10 1s also provided with an axial locking device, generally indicated 32.

As illustrated in greater detail in Figures 4 to 6, in the embodiment of the control device of
Figure 1 the axial locking device 32 is electro-hydraulically operated and basically
comprises:

a stop member 34 including a radial slider 36 which is able to translate in the



As al ready nentioned above, the drum 18 is able to
slide in the direction of its own axis, which
w@oimodees with the axis of the drive shaft 16PCT/IB2009/050147
However, in order to | ock the axial translational or
floating novement of the drum 18 in a controlled way,
the control device 10 is also provided with an axia
| ocki ng device, generally indicated 32. As illustrated
dirq':cniog ro &5 ewnchaisai.£. in theMadial discction oel@jvei tn thehdruenifodndrearties at its

encf Gasinic SRS g B o3 hell ¥ anted 5 sPie@in,rorRét eroove 40
provafed Gal thy o6RARIrERE BT tiR SRR IRRTofIMe diel V8linRidafter \r/%erred to

radial slider 36 which is able to translate in the
as lpoigg Goww e2adT/ 1B2009/ 050147 8 di rectl on of its own

3);'[]?an§?81& r@&%h&&??mr ggﬁe,?éll A ga‘(ijéa? QZ ye% go ; hg arranged to

nord’(alllm uk8e shebslider 38 agdiapt the dtrmelsgxagle al g1v<€h fdﬂdsd, hﬁfereby the ball 38
roove 4 rovided gon th ter surface of the
en%?;%?% Wdﬁth%ﬂq“%g(gTrOPV%f‘ ,tMéEf&%ffome d e ey 18hRedrerp@yee apd therefore
prelEnt@thel REK] I@QH%W%@HQI and to l@av“‘eo(m {519 |otl{5'?ﬁ|é‘lﬁf‘fh§§hder 36 free
general 'y indi cated I'n ﬁlgures , arrange
to moveraay frorgeghe Meurs|1i8deheBby alyai latser ¢aherad1sum o8 flpatt dxially, in a
re yen f . Mhz%gb t he ba$1 382ﬁ§gages in the
prefgEiiing i orab unes v B PEREE as a V- shaped
groove, and therefore prevents the drum 18 from novi ng
axially, and to | eave on the other hand the slider 36
Aceqrdimgtte andiisk verniop ilpgratediia kewnsn S1ahe opnsrodmechanism 42 is operated
extkﬂgggtr %{hn&gglnﬁkgﬂ (gve{/rjg S?@“ﬁf‘éck}émc' &nﬂﬁl ]u{nt of the gearbox.
M(mpep@iﬁ@ﬂy, meccondolngecthanamf 42 Sdmp!téges IaCﬁ‘rsl pilestite eliadtber A4 and a

ure 5, he control nechani sm 42 ted
Secemq BISSSHIE it amher ?‘?"é‘ﬁ?‘&‘a: ‘%?C?'rﬂé %{k}bv@zﬁ@nf? fshlieg L1, along which
thefd E%faﬂgéd;‘a Qﬁégkr @leéJm?% tall@\t' nngWQ rgm?ird ARy onlgl in the direction

speci fically, the control chani sm 42 conpri se
frofj tlhstseqﬂndszklaméelc%trbélﬁ fusk chaohber 446 cod dhlpnglsaup@nd lme L2, along

46 co ted to, each.ot her throu
WhEPAoR! s BB A e b eRerran solatgdh “AREr.khirh ighe normal
corflifticl ds@l@h&g bt \6RENgiARE) lbsbisdhd Ané LQWAoﬁHszllsﬁ)ntﬂearranged to act on
direction fromthe second chanmber 46 to the fir

thectrmmembay 34.dn dartivb g the gleft%n’@ pf the lgszkmmdewge \mil%ﬁldable in
t ria t,0
the tﬂfs‘{ ghdélgbee? 44 ng %ﬁéc‘éﬁd (In{ \é%;lbg%t%!lio 3(1 %@gggdg sh(%able in the
secem@c@am&i)%c fT'(hssslehhlel Valvee50B. cottrblied by phes tlectrdizc control unit of
arr ed to act on the stop nenber 34, in particular
he@ﬁ“@ﬁg slider 36, of the I ocking device 32 is slidable
in the first chanber 44, while a second piston 54
bi ased by a spring 56 is slidable in the second
In ti‘hamdfaanemeddeﬁtmlnewfotihd sokehoid E0vd $§0dbine Al ¢leskdpythe fspring 56

exescoruh i, SorfBl it £t BestichfordS PERERatpRingd Sty ndherefore

gerlefaté&d |ﬂ&ﬁé§'§vorl¢1ﬁ?ﬂ§ﬂrrbwﬂve@5n ek SndeHathbleP 86 8 @@ thressure which is
pi ston 54 an elastic force of predeterm ned val ue and

trapstifted Bireughetiediaedd torthe fiest whamberct4 andi nallyqupdusgs pgiven force
on 1 SET e S2TRE LD, B PINEROPEREMME S0, ot 54 i s
held4n #wedlotkinglpoyitiph, o:duleash thedhalle3B énpages mrthe lddkmg‘ groste 40 of the

pi ston 52 and hence onto the st menber The sto
drugp h$ ebheglackiag forge Oﬁtahedfmtﬁ Wnéci e lf‘i)rﬁﬁ ewqut g the shide36 of the

sto?‘ﬂ‘l ﬁﬂ)ret ?r? A ﬁkéﬂﬁﬁlcg@%?%ﬁﬁ} dﬂ?%lté)g]cg @%Eblﬂ%?ﬁé %gd’&) e cPJss section
the force exerted onto the slider 36 of the stop
menber 34, depends of course on the preload of the
spring 56 and on the cross-section
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pi stons 52 and 54, that is to say, of the two pressure
W@ b@pbsss2 44 and 46. This condition is kept byP€TEB2009/050147

el ectronic control unit of %$he gearbox during a gear

shift operation throughout the synchronizing phase and

until the gear is engaged. Once the gear is engaged,

the drum 18 nmust be left free to float axially to take
areggpofi the tva@l plistone A2 lang bt fthattis tvaly sofdbetwopreksare chambers 44 and 46.

manuf acturing tol erances of the gearbox. To this end,

the electronic control unit of the gearbox energi zes

This h@n8RloRNOIKEpY BY e 2RcEOhidToh@olPutit bhehel YRArRIHESGHiELa gear shift

chanbers 44 and 46 of the axial |ocking device 32 into
opesefinihrasghowihes mishwaizinoptase and wiiil ther geatyis enBegedecond

line L2. In this new condition, the stop nenber 34 is

free to nove upwards, thereby disengaging fromthe
Ontodie ggur 45 enyged Othardiuml 1OWusgbé et deeid Hdat @xnﬁll}afﬂd take up the

xially. The upward di spl acenment of the_ stop ne

additigrab i rop slecdog e thepieiidaciryy talesansat ofohe grubeY. i thi end, the
eleahﬁﬁ@@orﬁ%l uhfi®f ftlllcoééa%oxt a\%rqél%% tHe g&l@rﬁ[}j& hEIVEISOSh as to Dut the two

nber to the Second rough the sec
preBSun@ClLaﬁ\m44lmrbé6 Dfl&\ewpwzhll@kmg&mvw@éﬂanto ainrhim@cation with each

o GERRR BT8R 55 SuB T 2! 1t SRR R R s e o
mow QpWhrds) théreby AR s @ln\(ﬁé w@kég gr&\éao%arawlbwvg the drum 18
all ow t he drumto t into the normal wor

to fleasjaxialy The wpward éfsptah@mcrmf dvel Hiep g@mbeg%ewgasg@rtgﬁtthe upward
dlsﬂﬁ&{n‘%nt %@ahé ﬁrsi glsﬁglv@%’th oIv ocftt{mﬁelﬂed ﬁ‘? aﬂg f‘?gc;[lnlmg\ﬁ)gr 44 to the

€ sSecon 'nto I ni posSI
secbind Cl&lﬁbm%hhﬂugh ehessecmﬂrﬂhﬁdﬂ aptaad héficeahe np@yrdvdisplicentdnt of the
the fl ow of thefl Homt esecond chanber 46 to
Sec?ﬁ‘gp'ﬁol"gt ac,gﬁﬁ‘ﬁ%@?e 3}"{ ¢ HREINGY0st |ine LI
brings the first piston 52 back into the initia
position thereof within the first chanber 44 and hence
Uporh@osmtﬁploneqfdbp a@talltmslatlm 0émgsagamer118 possdléroid |valweh:’d) is de-

| ocki Once th ki it
encree BEHRE AT e Ban Tyl HhTermi Wl B38lig 3 view of the
follﬂﬁv"l’%e@eé’r4dns@1glag&ﬁérﬂdopemiohenl. QMY Sivayh Qh MhctOfthd B}ﬂ'mg 56 urges the

V-shaped cross-section of the |ocking groove 4
secoiq gigion ) backHatochatinivpl prsitiaethewof withmatha SPwnd chamber 46 and,
by Q/ﬂ'ﬂfy 61} e f%é}ﬁl/ %g ﬂfuﬁf fr‘bnle h% ﬁ% 1'mb%t' %W% tﬂgxﬂrst chamber 44
I n or for e con nechani sm
thr(mghaihb)ﬂrhtolaml by/ buimgscthie rfg‘stolﬁlstbhe52dbaﬂ:m lihﬁ) the mpat abstion thereof

tly i s necessary to car
witGigythe figsy Fh@rneerp%a@é Pee I sHoPIREMBS A BIC e sheagemgn gosition in
the 1D&&AY Lgﬁﬁv@&bodn&.e (HEERIRAK wo}rlnﬁ‘ 58& fion ﬁ@sr BidAGreached, wherein the
procedure al so serves to take U%J the tol erances of the
balbigyof the spapsintinber Ieisdocat@Dinathel lofest paint ef e iWrehaped cross-section

of t%le 95¢ rirllgcgrlolgi{ee 56 E(lf' ieg'ure X)\P thzeoc%%{rnggv%gepg{slaBg%%ol%/aocsoonld/ltlon suitable

for the engagement of the next gear.

In order for the control mechanism 42 for axially locking/unlocking of the drum 18 to
operate correctly, it is necessary to carry out a self-learning procedure when the control
device 10 is installed onto the gearbox. The self-learning procedure also serves to take up

the tolerances of the angular position sensor 30 and of the relative electric interface.



10 The sel f-learning procedure basically includes the

step of determ ning the m ni mum and maxi nrum val ues of
wao b@oavgut ar position sensor 30 and the step 0PCT/IB2009/050147

| earning the positions of tihe various gears. During

the step of determ ning the m ni rum and maxi num val ues

of the angul ar position sensor 30, the electric notor

12 is suitably operated to bring the drum 18 to the
Thendf-ddariingpedceduredmsicali hénctlidee chd stas offdeteanmingothe wimimum and

as to detect  the val ues. of the _angylar posjition sensor. .
maSye ARES GHUEAERIET BIILE SRR o A 4001 R Bblepmiieathe positions of
thelMdFibiiggdad. s step, the drum 18 has to be free to fl oat

axially and to this end the control nechanism42 is

sui tably operated, for instance by energizing the

(o] 50.in.the .case of an el ect,yro-hydraulic .
Duith BROY€h SPAEmaRing dnd M ERRE AR nRafing SoRE BF At position
senamgB @shefeldcaiambomr 10f istdhaally wiperhted 1 Bt theroRPSStd the end of
dire%tions of rotatjon are known, the angul ar

traysh 4 Dpdndie diepiascidpisgor.cor Meloreiqohihn Yahysww dhe engular position
s LsBalingEnhosd ARl AR B i, i g 18 s
to td frext tosflamp axinHie anid tonthils&nid shdcmmgh mebbanism AL ds guitably operated, for

. peutral posi.tiaon tq carry, o t he next gear, | earning,.
msQ\P%epF)y -ﬁqgrgbzégg %fee ?ﬂorlél véltvglét(}l 10 @grc]a§ee89 %teleggo-hydra%hc control
metiRink PVVaeschibe® bb&fe. @nke tHY hikildueh Qﬁ%!é@ dBrotioaldf¥hd @QKEHS in the
(sol enoid val ve 50 de-energized), the electronic .
tweepRasBE dirastionsfofrplatige arebknovap eheaansiar tpesigioag cerresponding to the
f e 0 evice 10, s0 a Q en e a.
BB e BRI AN p R B8 BIRRPRodbion, can e
caltwatke.d)pdrheomsitadr ofthef firsh@ep themdiD P& isvBieight backsinkd the neutral
fi. nger corre%Ponding to the gear to be engaged arrives
posion tloecagy ubthenex gar leamingfiefil ar position of the drum
18 thus reached represents the engaged-gear position
at which that gear will certainly be engaged during
The igeamisameng otop ratcawied ofut tasefolows.r Birst ddvallg evitiOthel druims 18 axially
referable to repeat the.step, of determni he
loofiElsBleRS kA R ordic@UhE PieflaBE oI At Yiseathay operates
thetefectid fidtartie MBO cohif] ALY s8 B R ehdiBe WadehOUR st or r(ej:ar). As the

detected val ues. The sanme procedure is then followed
drupp (18 e axiadbynilesleds the rotatien fhehe guum sstopss wiwn the shift finger

1at j \, rnal.ly-ope .
oS¢ 20 £ B PHETELE AR S gy postion of
thendrams | ® fthasnreatliednpiresentonlis’ ohgaged-peari gowitian. &. which that gear will

ni sm whi ch. does not need any ectric,co

nmech I ngd
certaniPs DB .éuﬁﬁgéheamra}%éppira%%ﬁ@ﬁ REEHAG R 10s fitis preferable
to rABERHIR! drdp bERLiRd g e ddbaibEa? pBsiti¥hSERrdl HARRTENLa2h gear and
i dentical or corresponding to those of Figure 5 have
to ¢rdanate nbidrc thieeay evage lantdng thaveriowsf detestexdk valuese Tk same\WBocedure is
2 / 090612PCT/ 1B20Q9/ 050147 11 Wth reference to
“Wﬁggﬁwg%ég'&ﬁgg%BWEP Pﬁﬁﬁﬁﬁgﬂﬁ§ﬁV42 conprises a first
pressure chanber 44 and a second pressure chanber 46

connected to each other through a first line LI, along
As amaliernati veneci extamadlyagerasecheqniio agchnissh the stopanembsr 34 may be
' ' f . ' direct f !
contB60 50 L By B B 1 ABSRERR L does o
need #@cdeWri¢ cotmand frnoogatsidel Thisautdnoaicr @sitrdl miecian®sdh issgenerally
‘ arr%gged.,A first piston 52 ,ct%¥$ on the s]ider, 36 %f.
indicaed<h2dp Figtip &y W weicgwpn%%ﬁ;n aheRsEespendinetorthesgtot Figure 5
: i ' 54 elastically
hm@?ﬁ?@ﬁ“%éﬁ§‘¥g¢Pﬁgagggggﬁgf?ggtﬁgbarranged in the
second chanber 46 . The automatical |l y-operated contro
mechani sm 42 of Figure 6 differs therefore fromthe
external |l y-operated one illustrated in Figure 5
substantially in that the flowrestrictor 58 is
provi ded i nstead of the solenoid valve 50. The contro
mechani sm 42 works on the base of the principle of

. o . .



More specifically, just before the beginning of the

synchroni zati on and engagenent phases, the drum 18,
wokioehomsust be axially | ocked, is normally cauBemiB2009/050147

rotate at a predeterm ned, 1tat her high angul ar speed.

The counter-reaction of the flow restrictor 58 at the

end of the synchroni zation and engagenent phases, in

which the rotational speed nornally tends to becone
Wiﬂurdferelh® toHogwm 6s theagontmo! preehanmim ¥R eothpuinesl B fifst pmassure chamber

nsl at i on _co

4 g Stshln s e Lprtber B SRl RshPheiGer BeSiede s e L1, along

which 4 chetkl vl 98 i heatgeaxiath ¥6Ws ald @rkigy 80id fo 16w only in the
anot her gear, can be caused to rotate at a | ower

diregtign| faem dhresasond charnlker<d6te the firsiehambey 44 @nd itkrough a second line
t fl 5

L2 %l!}r\%"%h&n% ﬂ%\ﬁ}éestslrj(ieéé%rn COH%]H etd éﬁwftrpﬁ%%ﬁﬁg t{m §n t}}e slider 36 of

thetsmqa mleemSMBéelSCdﬁﬂBﬁl@raSraﬂée(ﬂmd‘héﬁrsttchanbﬂﬂw thllrmcieadm(smston 54

Gts tlffl to the h- speed, operati ng
ela&tafﬁ Y eiesed g ¢ 1BMiag 3 lfss'@ah%w@apsed & MR P5ANg ghpgher 46 . The

aut@ﬁqn@aﬂ'gﬁtﬁfem@m cBRASIE fechdMGN 14N gf tlﬂgurgl OVYifttrst hRrefore from the
working fluid fromthe first chanbe to the second
extemﬂb@pem@dtdme olkgritratdden|Kiguse ﬁzuaﬂmttaﬂusn kheag phenfjow estrictor 58 is
i 1St t 52.urged . a nst the slider 36 of the
pﬂwgk%'nﬁﬁ%(g (¥%]gﬁ§ﬂ¥%§¢he axi al locking of the drum
18. The stlffness of the drum 18 i s obviously

proportional to the anount of restriction |nposed(6y _
The gentrql gugcharismi 4% werks @nghe bage %fetbamnplp}eeof@eaatwnt a hydraulic

o, RS s 5 S 30 o Bt g g s

betpoei thoandua dpeed of ebe dady 181 duringt ﬁhe s?pélﬁ'dmétldrhmd:iemgngement
18 de s ,significant and therefore the slider 36
phages ?IH%E’ %1? H}g,{ﬂg\g?g@ngnf B%g to nove away slowy from
the bottom of the | ocking groove 40, the flow

restrictor 58 thwarts weakly to the fluid flow from
Mar¢espe¢ifisall ye hastbbefors theo begianisg c@fn thec hnehemizagon rand engagement

phﬁgp a Sldrwrln\/\@ @ 6 dnlllsrg Cerregj:y g‘é(;]ensgripgn\all IH;%Esoela ) rotate at a

predetahiaBd, aather foighhgulas spedd t TR @ualegirgRbos onthet i réfrictor 58 at
t he sol enoid val ve 50. The drum 18 npbves back to the

thepgidnaf theop Whgmp@élpmm engagerpeniephasest e Wdnelt khe, satgteonal speed
h [

ot S B S W PRS0 LU B0, Wl I gt

axihlih;e Upansctonqﬂanmeof thd engagenieiity thehdrumelBomdigh mivo mtb'mbe left free to

trargsiat% P le?ty&c‘ géwbggglsﬁotr ! n?tll?ng gea\rthaE b[e%zsiuseetci to rotate at a lower
ang@drQEBdd, ¢ochk )érz@ Fb‘?rtl?é ﬁ@w‘f@sﬁﬁét@ﬁalﬁfwst 8. BINViFtB¢ of the flow restrictor

mechani sm 42 requires a |onger shift tifme when a
38 privided| an thp seamddonnectionflineils beaweénedie dwp prtﬂaurehzh@mbhr@ 44 and

{ d
4635 S0P i Z refRouiE et Beta PRAUS phion of the
drugd 1@rtﬁlrifn@Qhe’ew@ﬁ&dzét%kmge@agman%am \t\m&hng hﬁe flow of the

bal | 38 engages o act as a stop devi ce f

woRGes 1A for8 Ao s SRATRRSAH o dheyeerond hambeg A6 defoglnshe line L2 and
thu? ggéﬂé%é{ﬂr (ﬂ?stﬁ)g%/tl&g 39 %bée:agagzsﬁbgtjrtg% %l?(?%?] 358}3%2 tHeOJt(gpSmteﬂtb@p3& B ensure
theAlxtat lovkirigvef] thie daum il 8 dBipenidiets oftthe delewil 8 és oliolsty proportional to

prOV|d , Which conp ses sprln ade slider. for

theampag! TR fhg oy e i second lige gand to the
cylindrical sklrt of the drum 18. On

Sm?ﬁgfg%ghﬁgnﬁgﬁhe axial translation of the drum18 is

necessary for the correct operation of the gear shift

control device 10 in order to take up the

manuf acturing tol erances of the gearbox, but on the

other it may involve sone problens in use. In

particular, during its axial translational novenent

t he druntnay entraln also those studs and hence those

I LY TR r - T 1



WO 2009/ 090612PCT/ 1B2009/ 050147 13 of the drum but
only along a portion of circunference having the
wo eqogddnerequi red to control the engagenment tr aRei/IB2D09%050147
gear, whereby each tinme onlly one of the studs is
gui ded in the guide groove while all the remaining
studs remain free. The guide groove 20 al so has, at
both its opposite ends, a lead-in portion 20a (Figure
On®) the engageligegr pdsétianrime beéroracifeds fincestheispe2@ of dehdrumnied decreases

. i.ntended to engage the ' roove 20 easier.

sighifeaubomd Reehia g vids b ptfedlRar rht s &l gy slowly

frofhBe 88itdrh of itlf&@élén@éro@@@ BeGheHoWGedthiob 58! Eivatid WdakBo the fluid
are not engaged i n the guide groove 20, and which are

flowh&per dhe first chambrsud4 a4 Phesbacond, chambpr i46ganddipage allows the
- ' Vi (Fioure 2) is provided,far, eagh .
aisREEEAT O U BEPREREAE A dnlB RSN BEHeGRERFERyg with reference
to Fipgrede ir the@ngizgied eofdltiaf of the ssluigaralvedd. and a spring

64 which applies onto the ball 60 a resilient force

tending to keep the ball in the groove 62. A further
ThPURHE 8 S5beBRY! FBAL i i i

for a vehicle geargogeﬁgﬂpgﬁgggﬁg%%ln&ﬁnéﬁgi?gg%fﬁggivmve4&
whigh allegsghpavarking fthid centeined in dentecoml clambeordbas frvdihrgugh the

YT N AN T RO ——
springfs®r ence nunerals. This further enbodi nent of the

gear shift control device differs fromthe first one
substantially only in that in this case the axi al

Jrocki i i - api c A f .
Wl Al DR Heldnbgica I OB ersion of he
congpol atechardking dbguiresea ddngehila fif tirhe Mefen emhattipt® np- vf Hown-shift is
he, described in detail, being it evident that what has
carigdb futgRutdias @L@oadaﬁ%ragq O IOIAT B A X HOFOTOS Feabiete sgleppid valve.
first enbodinment, as far as the structure and the
operation of the drumare concerned, wholly applies to
The glider Barmrovededewithdherball 38 andwie V-shageddriking gooke #§ in which the
ice basically conprises, a stop, nenber 3 ich .. .
balb 3 chifeeds Sty aft b HGS Ssist S8 TPy e gl oy daiapary in the
engéggcpgé&fi SitioR in bpI& SUtheRibyatidnd @Rd @dltsttbeviGdt tHedoh&al device 10 is
skirt of the drum 18, a rocking |ever 66 which is

subjgct jigupse edlltematiyelonen tindensadenbystom leyicsf map be provided, which

PRS0 e P S ErdbaEA feo over

surface obtheerylimdriads skiitof ehepdramel 8per pendi cul ar to a radial
direction of the drum WD 2009/ 090612PCT/ 1B2009/ 050147

On the one hand the axial translation of the drum 18 is necessary for the correct operation

of the gear shift control device 10 in order to take up the manufacturing tolerances of the

gearbox, but on the other it may involve some problems in use. In particular, during its

axial translational movement the drum may entrain also those studs, and hence those shift

fingers, which should be kept instead in the neutral position. This may cause damages to

the synchronizers of the gearbox.

In order to compensate for such a drawback, in the gear shift control device 10 according

to the invention the guide groove 20 extends preferably not throughout the circumference



14 18) and which has a notch 70 at the opposite free

end, a stud-shaped | ocking nenber 72 which has its own
w@ziog/osient at ed perpendicularly to the swi ng BXI/EB2069/050147

the lever 66 and is able td3translate in the direction

of its own axis between a | ocking position, in which

it is engaged in the notch 70 thereby preventing the

| ever 66 from sw ngi ng about the pin 68, and a | ocking
of fesdmuimyrhut idmIWaiomig a tport®ndo S eingmefertnte havinpeahederggth 7&quired to

t hereby al |l owi n | ever 66 .to0 apout t in . .
corgaf 1, R eRperIit HAtO . AT PAREY o LBLSRD, e JTaRsRHE is guided
in tHE BWEE grlodve WHIRVAR (A Fedlditink ShMeRMAiDfe@bOVe- ment i oned

| ocki ng and unl ocki ng positions under control of the

el ectronic control unit of the gearbox The stop

HOTRIRE sty BESLES b oBSH 0 SRR 30 e o

makii Qhe eadeRSo L BiRxitad ¥ dath tti'ﬂ% ir@o’iﬂéd ROTehpase the,guide groove 20
projects radially fromthe | ocking groove 40 andgu
CaSKfticul ated to the swing |lever 66 at an internediate
poi nt thereof between the end portion at which the
|l ever is articulated to the pin 68 and the end portion
Moireovehiis lerddndo nebdidhunddsiresl gispadededts dfithe kbifl Hogarn@4 connected to

the 3t 32 Pl Areg Spetd iR His e GO NRD: 9 VHED PGVBFTefge in the
net@xkapyésntid?ﬁ aRpfin @ﬁ)ad@d‘ FLabERCRVAIPiRrPDSS bRIVEIATYEERA tsupport rod

of the stop nenber 34 in the direction of the axis of
26 ap@ camprisesag balh68vastapisd. to moe@gedmng lgyoove e ofr ther su@pors rod and a

spn%gSI 1 Ierclh a%ﬁﬁ V\%m% th;'gaﬁ)t gar rf.gi iiegt‘ gjrge i?&g‘é‘égl Ckl nl?eh%all in the

goo@ﬁeh 70 and hence allows the lever 66 to sw ng about
the pin 68, the stop nenber 34 does not restrain the
drum 18 any nore and therefore this latter is free to
A T8t p@IRL dmbuiRRA B9 HRal DHATRAREHIRGLAREN, LBficle gearbox |
Ieverp and 12 sdpport E%gket mﬁﬁoﬂ@th% cle gearbox 15
lugtrated unl Etlglums pion9,86hdre pmwmdedememts 1dnmtit¢i&)rloemesp0®6in¢gdo those
atter

of {3 ikt PBRo ey iesiesd 3 It S0 b & Pvechagp &iven the

5mn%ﬁeﬂﬁ@ﬁehhﬁmhﬂyer is free to swing. As illustrated in
Figure 10, in which parts and elenents identical or

corresponding to those of the preceding figures (in
Tthaiﬁ.l“(ll‘lg er%:boglmenlt gol'F ﬁte eargs\h?& bc%g{}oigl ¥5i0e @" m the first one
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t he engagenent travel actually required for each gear
by the specific gearbox on which the gear shift
control device 10 is to be installed. In particular,
the main camformed by the guide groove 20 is
configured in such a manner as to produce a throw
corresponding to the ~average of the shift travels
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An exanpl e of shape of the guide and | ocki ng grooves

20 and 40 according to this variant enbodi nent of the
waelewa0dB1ti s illustrated in Figure 11, which shepelEIB20&/050147

devel opment of the two grod¥es in plan view As

clearly results fromFigure 11, the | ocking groove 40

ext ends throughout the circunference of the drum 18

and includes a curved length at |east partially
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engaged imthegwyghc &0 (h_pogbyfmpthmghlnq;leererg@(afrbmxswmgmg about the pin 68,
and’® er(t)ék?rlig 8551 oonr i WhRdHOS 3y ggler%:glage@?r%%b&)é notch ™ hselrerf)%/ allowing the
lever 66 to swing about the pin 68, and an actuator 74 arranged to cause the locking
member 72 to move axially between the above-mentioned locking and unlocking positions
under control of the electronic control unit of the gearbox. The stop member 34 includes a
lower portion 76 engaging in the locking groove 40 and a pin-shaped upper portion 78
which extends coaxially of the lower portion 76, projects radially from the locking groove
40 and is articulated to the swing lever 66 at an intermediate point thereof between the end
portion at which the lever is articulated to the pin 68 and the end portion in which the notch

70 is provided.

In the locking position, in which the stud 72 engages in the notch 70 of the lever 66, the
swinging movement of the lever 66 about the pin 68, and hence also a possible movement
of the stop member 34 in the direction of the axis of the drum, are prevented. Accordingly,
the drum 18 is axially locked. On the other hand, in the unlocking position, in which the
stud 72 is disengaged from the notch 70 and hence allows the lever 66 to swing about the
pin 68, the stop member 34 does not restrain the drum 18 any more and therefore this latter
is free to float axially. A spring 80 interposed between the lever 66 and a support bracket
82 on which the articulation pin 68 is mounted acts on the lever 66 so as to tend to bring
this latter back into the condition of alignment of the notch 70 with the stud 72 when the

lever is free to swing.

As illustrated in Figure 10, in which parts and elements identical or corresponding to those
of the preceding figures (in particular of Figure 2) have been given the same reference
numerals, according to another advantageous aspect of the invention the development of
the locking groove 40 of the drum 18 is not wholly straight but at least partially curved
with a suitable shape so as to cause, by virtue of the engagement with the stop member 34,
an axial displacement of the drum 18, and hence of the studs 22 engaging in the guide

groove 20, as a result of the rotation of the drum about its own axis. The axial



a rotating drum (18) able to translate or slide in the

direction of its own axis (16), the drum (18) having
w@rookeest2 one first groove (20) on its cyli ndrPCHIB2009/050147

| ateral surface, a pluralitty of studs (22) guided in

said at | east one first groove (20), a

corresponding plurality of shift fingers (24)

drivingly connected each for translation with a
displesqmeatt iof ¢hes studs 222()syltsr\heﬂ1é§ cass diagn dte $upasf thenaxidli distlacements
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gea@él'n% cfo?aﬁ))} device LRVkSBe @SGREAI NG to claim 1, wherein
| ocking device (32) I1s arranged to | ock the axia

translatlonal noti on of the drum (18) during the

ropi zation a r.en enment ases .and
In G e A B B AR B0 RO B @b U sycteg manner
as toRROdeRMPIhed W @Brredpohding @h SROARRe oIfthd BRfiaRAEls recﬁnred by all the
Devjce according to claiml or claim2, wherein t

geagy ﬁf’ﬁh@ﬁ?fbﬁéémo‘ﬁhlyh direcomirob devipo by és t@zlw)mstaued Dé\rliedbe auxiliary
can‘??&rﬂ{eg B\ hteqoglllﬁ%%}(%%’ve %91 %#)uﬂf eélglg(} Is:(h {O%Bé/ee 2 (\%ﬁgble throw in

exten 1on O nce 0]
orddr mnte(ldesmp dbr swdhh gear| the ghffelaﬁcet betoaers eh«eaﬁgngtennsat traeel actually

nt of a single wher eby ch tinme onl
re%'ﬁ%? g*rmw engagryaent smyel, l@aﬁ* by dhg HH?Wé% the malbﬁ%\i“v%rmed by the
guil@@oovihpl e all the remaining studs (22) are instead
di Sengaged fromthe first groove (20) so as to prevent
the shift fingers (24) associated to the studs (22)
fromtrans| at

TR AR AR et of B0 e RED F g RalendBeat gy ed Pétn is the
posbib@ity to YEAuRO A Q2P LhRATHaER3 B Y rO&E4 By the main cam formed by the
locking groove 20, and to reduce therefore the axial size of the drum 18 correspondingly.
With respect to an arrangement in which the locking groove 40 extends along a straight
path, the axial floating travels of the drum 18 required to take up the differences between

the engagement travels required and the engagement travels caused by the rotation of the

drum are also reduced.

An example of shape of the guide and locking grooves 20 and 40 according to this variant
embodiment of the drum 18 is illustrated in Figure 11, which shows the development of the
two grooves in plan view. As clearly results from Figure 11, the locking groove 40 extends
throughout the circumference of the drum 18 and includes a curved length at least partially

overlapping with the guide groove 20.

Naturally, the principle of the invention remaining unchanged, the embodiments and



18 5. Device according to claim4, wherein the first
groove (20) has at its opposite ends respective

wo e@dAaodwsiporti ons (20a) to nake the insertion PET/IB2609/050147
stud (22) each tine intenddé to engage the groove
easier. 6. Device according to any of the preceding
clains, wherein the drum (18) has on its cylindrica
| ateral surface a second groove (40) and wherein the

corlsputiongl dewils end)323rycwiely seth eespacopo rtbodeedescBddd aid ellustrated
%@,qua efin fhe.secondlgroove (40) to lock the axia

PurghiBYonaoet 1S *4BPle 7 Device according to claim
6, wherein the stop nenber (34) is novabl e between a
| ocking position in which it is engaged in the second
groove (40) to lock the axial notion of the drum (18)
and an unl ocking position in which it is disengaged
fromthe second groove (40) to allow the drum (18) to
nove axi ally, and wherein the | ocking device (32)
further conprises a control nechanism (42) arranged to
nove the stop nenber (34) between the | ocking and
unl ocki ng positions. 8. Device according to claim7,
wherein the stop nenber (34) conprises a slider (36)
novable in the radial direction of the drum (18)
bet ween the | ocki ng and unl ocki ng positions and a bal
(38) carried by the slider (36) and arranged to engage
in the second groove (40). 9. Device according to
claim7 or claim8, wherein the control mechani sm (42)
conpri ses a first pressure chanber (44) in which
a first hydraulic piston (52) operatively associ ated
to the stop nenber (34) is slidably received; a second
pressure chanber (46) in which a second piston (54) is

slidably received; a first line (LI ) and a
second line (L2) which connect the two pressure
chanbers (44, 46) to each other; a check val ve

(48) arranged along the first line (LI ) to allow a
working fluid to flowonly in the direction fromthe
second chanber (46) to the first chanber (44);



resilient nmeans (56) for exerting a force on the
second piston (54) tending to cause the working fluid
wa o00Phos1f rom t he second chanber (46) to the fPEBHIB2009/050147
chanber (44) along the WD17
2009/ 090612PCT/ 1B2009/ 050147 19 first line (LI) to
nmove the stop nenber (34) into the | ocking position;
and fl ow control neans (50; 58) arranged al ong
the second line (L2) per dodoAlM$ the flow of the
working fluid fromthe first chanber (44) to the
second chanber (46) so as to allow the stop nenber
1. ( 34GehOsHTRV@NtOl detibe (W0 Rfkd 0&11@1@5%&3}%61 in partickRYif6€a motor-
according to claim9, wherein said Tl ow control neans
vehiglggearbex.compsisitgy t wo- posi ti on sol enoi d val ve (50)
abl ¢ | y &£ he .
cecare A RESHITL abledh BRSld Fyide i Elirediof 0P RE B is (16
thel dvarki (ng) hpo#ig dt deasectd fastsgomwl(zppsm its oylindaicalllatefal kirface,
oenst ond line ( t Il ow the stop nepber
( 345i Plgaliiy o6t G2 swdaqL] Irotakd ﬁgeéﬁbemq H@hgmm@%ev. ce
accor dirfGpdriinfg QJ]J&H@/ oPM&IE1 fhdehe (§4al AAIngly ebmc&éokach for
is arranged, Iin'the not-energized conditio in sald
trarslatpm \pldsateslgwtlvemld (B8vi ce according to cl ai m 9,
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t he second chanber (46) only when the drum (18)
(169 d eanasrted ingha garslationakipaten ghthe studs (A29vand hepegofthe shift fingers
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2. Device according to claim 1, wherein the locking device (32) is arranged to lock the

axial translational motion of the drum (18) during the synchronization and gear

engagement phases and to unlock the axial translational motion of the drum (18) upon

completion of the engagement of the gear.

3. Device according to claim 1 or claim 2, wherein the drum (18) has only one first
groove (20).
4, Device according to claim 3, wherein the first groove (20) extends along a portion

of the circumference of the drum (18) of such a length as to cause each time the
engagement of a single gear, whereby each time only one of the studs (22) is guided in the
first groove (20), while all the remaining studs (22) are instead disengaged from the first
groove (20) so as to prevent the shift fingers (24) associated to the studs (22) disengaged

from the first groove (20) from translating during the axial translational motion of the drum

(18).



14. Device according to claim 13, wherein said
mechani sm (66, 72, 74) conprises a rocking | ever

w@ a®p/ognst: cul ated (68) at an end thereof so asPCDIR2009/050147
able to swing in a plane pd8pendicular to a radial
direction of the drum (18) substantially coinciding
wWth an axis of the stop nenber (34), wherein the

v | ever (66) has at its opposite end a notch (70) and

5. engBgdse acqoding om clait8 ¥, vhetelnethstfopt greotee(20) B4 at its opposite ends

reséeac 18% %aﬁd rg?)bg)%% [;g@a)%%tfz ée%'z‘?f{%‘gﬁ og{q%oﬁiq fé?)eéch time intended
to dn@agd thegrooMengém it is engaged in the notch (70)

t hereby preventing the lever (66) from sw nging and
hence the stop nmenber WO 2009/ 090612PCT/ 1B2009/ 050147

6. 20 H3dle Q{l%(rinpg é&jé A étﬂ'lg?ﬁ),réc\%:\ﬁe tcfamgl \%clrgi .tﬂ%(idﬂlrﬁ glcﬁ) has on its

and an un eilnit Is I Ssengag
cylinddnalt heersioturfacé 70 yedohér gbyveal4®vindgwhbeid eiwetockfi) déwce (32)

COrGRI AERPEMARS G lcah MEREE n thySiep raspve((A0) 0 ook the axal
mofibh 8NGRArIR (FHNtrol the novement of the |ocking stud
(72) between t'he said | ocki ng and unl ocki ng positions.

15. Device according to claim 14, wherein the | ocking

stud (.72) is,nmpvahkl e between the said | ocki and
7 i BERER g bRPR G Refy 57 WD SRR b B Afebie berween a
lockiap pesitivs th &mMhidhoit iéhgapddid thX sécofll ghdtel(@0KioNgcl Béaikial motion
\(}0223 16. Device according to any of clainms 6 to 15
of hgedrumn(8hend cworiloghiem vesiiap)n Mdchal iatdiseagaged from the second
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furtieenisemp(iset) a cantralddiethamismh (4X)i afrargied poamenenke afopt member (34)
drum (18) .which overlaps. with the axial displacenent
betypen Wé}%%(ﬂ&a'@ﬂo%"lﬁi%é@@“ﬁy t he gui de groove (20) as
a result of the rotation of the drum (18).
8. Device according to claim 7, wherein the stop member (34) comprises a slider (36)
movable in the radial direction of the drum (18) between the locking and unlocking

positions and a ball (38) carried by the slider (36) and arranged to engage in the second

groove (40).

9. Device according to claim 7 or claim 8, wherein the control mechanism (42)
comprises

a first pressure chamber (44) in which a first hydraulic piston (52) operatively
associated to the stop member (34) is slidably received,

a second pressure chamber (46) in which a second piston (54) is slidably received;

a first line (L1) and a second line (L2) which connect the two pressure chambers
(44, 46) to each other;

a check valve (48) arranged along the first line (L1) to allow a working fluid to
flow only in the direction from the second chamber (46) to the first chamber (44);

resilient means (56) for exerting a force on the second piston (54) tending to cause

the working fluid to flow from the second chamber (46) to the first chamber (44) along the



17. Device according to claim 16, wherein the second
groove (40) is shaped so as to produce an additi onal
wa@zxioalomispl acement different from gear to gearPCT/IB2809/050147
Devi ce according to any of 12he precedi ng cl ai s,
further conprising an electric notor (12), a reduction
gear (14) and a drive shaft (16) operable by the
el ectric notor (12) via the reduction gear (14), the
ﬁrSd iitm{ [ 118) myeie tlte sropmemben(34) meo theiloekisghpdsitiqnl 6dd so as

sI i gw;g%rr]lgprb%glé{ g{ \;8 ?héﬁ?%fjg grqge\tlﬂet shecgnl'ldt liI\é ?E2)t r?er control the
flow of the working fluid from the first chamber (44) to the second chamber (46) so as to

allow the stop member (34) to move into the unlocking position.

10.  Device according to claim 9, wherein said flow control means comprise a two-way
two-position solenoid valve (50) able to assume a first position in which it closes the
second line (L2) to keep the stop member (34) in the locking position and a second
position in which it opens the second line (L2) to allow the stop member (34) to move into

the unlocking position.

11.  Device according to claim 10, wherein the solenoid valve (50) is arranged, in the

not-energized condition, in said first position.

12 Device according to claim 9, wherein said flow control means comprise a flow
restrictor (58) arranged along the second line (L2) to allow the fluid to flow from the first
chamber (44) to the second chamber (46) only when the drum (18) rotates at an angular

speed which is lower than a predetermined angular speed.

13. Device according to claim 6, wherein the stop member (34) permanently engages in
the second groove (40) so as to be drivingly connected for axial translation with the drum
(18) and wherein the locking device (32) further comprises a mechanism (66, 74) arranged

to lock/unlock the axial motion of the stop member (34).

14. Device according to claim 13, wherein said mechanism (66, 72, 74) comprises

a rocking lever (66) articulated (68) at an end thereof so as to be able to swing in a
plane perpendicular to a radial direction of the drum (18) substantially coinciding with an
axis of the stop member (34), wherein the lever (66) has at its opposite end a notch (70)
and engages a portion (78) of the stop member (34) radially projecting from the second
groove (40);

a locking stud (72) movable between a locking position, wherein it is engaged in

the notch (70) thereby preventing the lever (66) from swinging and hence the stop member
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(34) and the drum (18) from translating axially, and an unlocking position, wherein it is
disengaged from the notch (70) thereby allowing the lever (66) to swing and hence the stop
member (34) and the drum (18) to translate axially, and

an actuator (74) arranged to control the movement of the locking stud (72) between

the said locking and unlocking positions.

15.  Device according to claim 14, wherein the locking stud (72) is movable between
the said locking and unlocking positions by translation in a direction perpendicular to the

swing axis of the rocking lever (66).

16. Device according to any of claims 6 to 15, wherein the second groove (40) has an at
least partially curved development suitably shaped so as to produce, as a result of the
engagement with the stop member (34), an additional axial displacement of the drum (18)
which overlaps with the axial displacement of the studs (22) produced by the guide groove
(20) as a result of the rotation of the drum (18).

17.  Device according to claim 16, wherein the second groove (40) is shaped so as to

produce an additional axial displacement different from gear to gear.

18.  Device according to any of the preceding claims, further comprising an electric
motor (12), a reduction gear (14) and a drive shaft (16) operable by the electric motor (12)
via the reduction gear (14), the drum (18) being mounted on the drive shaft (16) so as to be

connected for rotation therewith but free to slide axially relative thereto.



