Gear shift control device for a vehicle gearbox with a
rotating and axially floating drum The present
w0 pooeicon refers to a gear shift control devi PET/IBW09%050147
vehi cl e gearbox, in particultar for a notor-vehicle
gear box, provided with a rotating and axially floating
drum as specified in the preanble of independent
claim1. Modern nechani cal gearboxes are generally of
Getihehift goerolideticp éorravehindd geanteshiitlga getatirg and. axiallyffldabieg drum
type in which the driving gearwheels carried by a
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shafts. The engagenent of a given gear is therefore
br ought. about by coupling the jdle gearwheel of the
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oy . " . . Chi (.
e GRE LR P I PRPELY Bl e B Rt a8 s
peryeacnihemesh witheheresect ss doveat gedrehesisnabmi @b yzare drawomgecondary

the functio o synchrani ze, i..e. to ual i ze, .the
shaffioar SPinehabuls” ahd dRavigh Ay diiiRh Ser g BemETLYScroapgeied for
rot@forf BGth! @R PsierhhesHRBC RRfariNe ARIER REMNeBIsCABNUEL ifddnted on the
the shift nmanoedvre and starting therefore to transmt
secppdagtisheft @r shafts. dhe egazgemened! a givgnegsar onthegfore brought about by
- nj,zer I,C rise dr.i ving par i
cof{RETRE IS TeatiHBLE Y PSR FFRPofiad | e ol g Phpheca for
rotiidrhwitheh¢ espedive\shas TBS thioknd, he egaaidioxeanticshbe o each pair of

forns @ coni %al mati ng surface i ntended to engage with .
adjacepb rifies geMtinRe S c BT ds assaciatgl @upyneheoniger (haying” the function to

syRRRRFal €90 ieﬁhzﬂiz?gt?% ¢ o?.ggm sg@&g_cﬁ Rd ﬁgé’gerar\\m&‘l"tb li)ec‘ctangaged and of

rigidly couple tion with t Iving part,
theangpebevececondahy shiadt beferp ecmpleting et shifomanb@ivgeardodarting therefore
and which is axi.ally slidable in either direction by
o Gl afts a8 it ebarSkfins osiRn“The o1 eeve of the
synchroni zer is provided, for each of the idle
gear wheel s associated thereto, wth a toothing _
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driving part, and hence with the respective shaft of the gearbox, and which is axially
slidable in either direction by means of a respective shift fork. The sleeve of the
synchronizer is provided, for each of the idle gearwheels associated thereto, with a
toothing intended to mesh, as a result of the axial displacement of the sleeve, with a
corresponding toothing of the idle gearwheel so as to make it possible to transmit torque
between the idle gearwheel 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



and the respective shaft of the gearbox. A gear shift

operation therefore conprises a first synchroni zation
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sl eeve is brought into abuthrent against the

correspondi ng conical mating surface of the idle

gearwheel to be engaged, and a second neshi ng step,
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axi al splacenent o umin-either direction, an
axi al biasing force tending to bring the drum back in

A %ﬁ¥ g};(ﬁ;}%ﬂggk Eeg/zgfqt t&qog'veglrclenge%trtgoa}cl plfc))ei%ie(ti iw?trl]f a ;mgtinugsgru%f is known
from German Patent application DE 19543645, According to this known example, the
drum is mounted so as to float axially on a drive shaft operated by an electric motor. A pair
of springs are arranged at the opposite axial ends of the drum to exert, as a result of an
axial displacement of the drum in either direction, an axial biasing force tending to bring
the drum back in a reference position, or neutral position. The use of an axially floating
drum makes it possible to take up, by virtue of the axial displacement of the drum, the
manufacturing tolerances of the gearbox. With the use in fact of an axially floating drum,

should the shift fork arrive at the end-of-travel, i.e. should the gear shift operation be

completed, before the drum has reached the predetermined angular position corresponding



drum nakes it possible to take up, by virtue of the
axi al di splacenent of the drum the manufacturing
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invention is based on the idea of using a gear shift
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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



prevented by a | ocking device and is allowed only in a

predeterm ned tine interval during the gear shift
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control device, a |ocking groove is provided on the

cylindrical lateral surface of the drumin addition to

the gui de groove in which thestuds connected to the

shift fingers of the gearbox engage and the | ocking
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gear synchroni zati on phase; m nust  be axially
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whereby it is possible to distinguish between the condition of correct engagement of the
gear and the condition of crashing of the gears with the use of only one angular position
sensor associated to the drum;

- the drum must be free to float axially only upon completion of the engagement
phase, i.e. only 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



associ ated synchroni zer mesh to such an extent as to
ensure the transm ssion of the torque, and nust be
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| oad between 300 N and 500 N); the drum nust apply, at
the end of the engagenent travel, a residual |oad high
enough to ensure that the gear renmi ns engaged
geatoxpi cal ly a load in the order of 50 N); and the
control device nust be able to absorb, when the drum
is axially locked, the kinetic and inertial energy in
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t he specific gearbox on which the control device is to
be installed. The main advantage offered by the use of
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description, given purely by way of non-linmting
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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 1 is a perspective view of a gear shift contro

device for a notor- vehicle gearbox according to a
w@e@bevswerl enbodi ment of the present inventi onPCHIBPO®%S0147

2 shows a drum having a single guide groove and

formng part of the control device of Figure 1, along

with a pair of shift fingers associated to the control

devi ce; Figure 3 shows the devel opnent of the
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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



The control device 10 basically conprises: an electric
notor 12 or anot her equival ent actuator device; a
w0 e@goicon gear 14; a drive shaft 16 whi ch canP@EIB2009/050147
caused to rotate by the eléctric notor 12 via the
reduction gear 14; and a rotating drum 18 connect ed
for rotation with the drive shaft 16 but axially
slidable relative to this latter. On the outer surface
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are guided. Each stud 22 is drivinglyconnected for
translation with a respective shift finger 24 which is
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di sengage the engaged gear and thé displacenent of a

ancdbkergedr. st ud 22 (which may coincide with the first one)
to engage anot her gear. The control device 10 is al so
provided (Figure 1) with an angul ar position sensor 30

Thé@bdrtrdl de i €0 %taﬁso%rﬁbiﬂeditﬁgm‘éi 19 iV gulahfositieiidentor 30 able to
position of the drum 18 and to transmt this o

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



signal to an electronic control unit (not shown) of
t he gearbox for feedback control of the position of
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able to slide in the direction of its own axis, which
coincides wth the axis of the drive shaft 16.
However, in order to | ock the axial translational or
floati ng novenent of the drum 18 in a controlled way,
dir¢dtionodits ovin atesyi.can U@ riadiabdisastipn oslatdedo whe drusml &axidkarries at its

ckin eneral l.y,.indi cated 32. As illu at ed
end RSO GRIY I o s L2 BN  Rnetive i ptRh i Efoove 40
pro9fdetivd tROBhePbureiRY iof theQlyliFdELAT Skt defike @inal 8, IHeEkhdF@r referred to
device 32 is electro-hydraulically operated "and

as logking greoyecedpri ses: a stop nenber 34 |nclud|ng a
radg aéon?f%)i ?’l%:r(:h%nqs%h ggrl;]erélg/ ?rpdlcatédo 45" %n[s_ ¥e% Snanld 6, arranged to

t hedi recti on

norghallgairg® the slldet B¢ aghiastt the ddljrﬂ m81‘81th al’giv@ﬁfdrtd‘,‘s)v}&?ehyt the ball 38
end fa% g.towards the drun11§ a Sall 38 adapted to
engageiyethe r‘nO‘é‘"f&Jthoﬁé? 49 yslrEabho fpspsdiag @dvéhaliel%gr%‘tee gnd therefore

pre%éﬂtg ferh 1t8hf?orﬁ¥1lld\n6j% hgaly %Kdl 0t lere Sh@e %'iﬂém];&i the slider 36 free

hereinafter referred 10 as g groove; and
to more¢ avlay ferhdhé dmm géne«mateby thusdautat@d tddhslare B @uatemﬁly, in a

prefRERn iR e o e SR ooy the bal| 6

engages in the | ocking groove 40, preferably forned as
a V-shaped groove, and therefore prevents the drum 18
Aceqrdingrie\ad gt sision| lusteated indFigerg\%e tamcarie! srashanisafd is operated

ext \Aﬁglrlg’bydﬁﬂléﬁ? aP? fhd Qbﬁvﬁeﬂ}é@&g eie%ﬂjoé Q%%HFLE';? of the Igearbox

Ean translate or froatl axia
Mome pp@dﬁadaﬁymhae:dntrolnmecthahemvw cathipriigey adfirgepressuid é}tamber 44 and a

oper ati on. Ac ording t first ver on|I ustrated .in
SCCPFﬂgBFf‘éS‘SC ‘ﬂJ{ ?fmneﬁe«? afacapthy t ugbéré\%hne LI, along which
the?e)qseirﬁﬁhéd’ a chEbkp@Jl'Pé g3 |aﬁ$w5’% a @Srlé‘l}?%i’lﬁnd%rﬁd\@ BRH in the direction
el ectronic control unit of ear

frompibe ise¢omdl dhgmbethéd toothee bt qlnembam%‘!s rand 2hrooglp rissemddine L2, along
amber 44 and a s con

whigh! BenePs G2k £ IR MR tudh, ST oBhE T Mfictyin the normal

corlditith (sblenildat® enbrigtARdy L1848 thS1iRé Lgnﬁeﬁsﬁp@ﬁﬂcﬂﬁ MAIng&d to act on
48 al | ow n?4a working fluid to flow only in

t he
theoﬁtqmwmﬁr omparticuls oaribie shdaidés ofithetlocking dﬁ‘i“ﬁ%t32 is slidable in
and,.f.h L
el ORImE 48 A g RS Sl b CE 38 4 Ohéibie in e
secund ckarbervddi. dheisolehbid \rmenm is controlled by the electronic control unit of

the gearbox. (

In the not-energized condition of the solenoid valve 50 (line L2 closed), the spring 56
exerts onto the second piston 54 an elastic force of predetermined value and therefore
generates in the working fluid received in the second chamber 46 a given pressure which is
transmitted through the line L1 to the first chamber 44 and finally produces a given force
onto the first piston 52 and hence onto the stop member 34. The stop member 34 is thus
held in the locking position, in which the ball 38 engages in the locking groove 40 of the
drum 18. The locking force of the drum 18, i.e. the force exerted onto the slider 36 of the

stop member 34, depends of course on the preload of the spring 56 and on the cross-section



condition (sol enoid not energized) closes the |ine L2.

A first piston 52 arranged to act on the stop nenber
w@2g09f0epar ti cul ar on the slider 36, of the | oP&I/IBP009/050147

device 32 is slidable in the first chanber 44, while a

second piston 54 biased by a spring 56 is slidable in

t he second chanber 46. The sol enoid valve 50 is

controlled by the electronic control unit of the
aregreafithokvo pistonk 62 and Sértkatgs weshy cafittie twopresdurd ttemmbers 44 and 46.

sol enoid valve 50 (line L2 closed), the spring 56

exerts onto the second piston 54 an elastic force of
Thigr®aeition s Rt ¥Rl cRBGokib orfréIr mgsaqreag&sbdxnd&m a gear shift

working fluid received in the second chanber 46
opegatiarthugheutrtee simickionjzing phase and el therﬁe@ugh:nga&edt i ne

LI to the first chanber 44 and finally produces a

given force onto the first piston 52 and hence onto
Onthehesgeap isrengged Sthe di B3 afusneeridgr 34 1o S‘lobhhlﬁalhﬁh@i take up the

(%he Iocﬁlng ositiqgn, in which the ball @%ages i n
ad é

tienal shifd trayelgidys b thegnarufagiering taleranges crfhtée B8&RPRgl o this end, the
eleét%’rﬁ@c&{trotl rl]l ltqyrflt'l'i@ %&%rbdx ﬁgr% E'% thOSAenSHA Sh E%O%ta% th %t the two

slider 36 o the s 4, depends of course
presshlee ghastpadidHaind h@Oﬁﬂl‘iGIamgil ﬂi&kmgdieawet3lient0 communication with each

oL BRSHREHH G RERER R 5 B e R S gt B s e o
mové hﬁw@r@@dh&ﬂe@f‘ dlséné‘a%ﬂ{g @Mntti?@lo@kﬁ tok Qe GHOCRA AN IBlviE e drum 18
of the gearbox urln‘%lé gear shift operation
ein

to flont axighpukhe ypavasd dish gntieg thshuiepmambendt pauseshia fg@tahe upward
dls%lﬁccﬁwq%"il%?r eeﬁ{}F S%SF ?qﬂé ﬂf)ﬁ/ (ﬁr}gggl%giefrérq Pg Joid c%%m%rs 84 to the

‘axi a
secanld] chdnoeml46hiolugh theaseebnsd HhelLR and Ihendé&helf.lﬁ@/hltdir difglacement of the
tol erances of tE %eargg To this end, the electronic
secpRdpiston Jfragpingt the gRs o BHEITHESEs t he sol enoi d
valve 50 so as to put the two pressure chanbers 44 and
46 of the axial |ocking device 32 into conmunication
Upon tchmeketion otfhibe aaiad dranblationy lof tthee dewt d 8 thei soderiodd valve 50 is de-

t his, ne di on th 4 is free to.
enchfledd BEAP I oskendat fllo PRI IL Vouting mESPR T RIeS of the
fo]l@@n@gez&' Jil@wlg@ rﬂé}ﬂ SPekfioh8 Id @hik 1AL iaxhal tbe sPidy 56 urges the

upward di s Iacenent of the stop nenber 34 causes In

SeCPl&tplStqﬁleS‘h rldtOd'ihs pmaélepﬁsmommwehéwhmsnhe pspmr@rpl@mber 46 and,
by Wﬁ;ef Jafokgfﬁgﬁ i&é l1‘lluﬂi i“r‘b hs%cér{dr tQ:’}]i tﬁé cﬁ gt Elba?nber 44

secon thro e SECOﬂ
thrduph tlhpvﬁftstdlmh B|DJ brdegyethe ﬁlﬁt pibten Secodut lntOStl'ennﬁAl posmon thereof

e elastic force of the ring 56. Upon o
W“E‘%n‘b? Bistshogberciendeare te i raerpggf Yrioge gREEegNt position in
thet18&1§§’bﬁﬁ% A0V AnYE tROndrimaf QBRERYpE&HON has been reached, wherein the
ball 38 Qf the stop member 34 is located in the lowest point of the V-shaped cross-section
of the locking groove 40 (Figure 4), the control device 10 is again in a condition 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.



to allow the drumto get back into the normal working

position in view of the foll ow ng gear di sengagenent
woep@paticen. In this way, in fact, the spring SPCUIRPEE9/050147

t he second piston 54 back ithto the initial position

thereof within the second chanber 46 and, by virtue of

the flow of the fluid fromthe second chanber 46 to

the first chanber 44 through the first line LI ,
Thys¢lfidmmriihg procedureiasicelty fiRlusize khd step of ldeteiminingathe minimum and

osition thereof thin the first chamber 44 and hence .
maR iR s BhthE Angiar RRstian iEnses ol okl el ERBINE e phaitions of
thelv@gikhdgeagy; ooOve 40. Once the normal working position

has been reached, wherein the ball 38 of the stop

menber 34 is located in the | owest point of the

Do P55 SRR 5 B st osco

sensondl), ttherletid mblee 120k sulieblenpagetet brifg theedrd@Xts to the end of
%iar. In order for the control nechanism 42 for .
traggkiimPpth the dierdonsrtaetetingy wof asttRedetictithereplyes afs apgular position
S IF ' : D i
serGOr et peddng b ECSRNONTAR BNIs Ot st gy 19 s
to benkseeatol faht axitby aidtogbesrdndxhe dimtrod elebhdnesam AR mysuitably operated, for
. procedure al.so .serves.to take up.the tolerapces, of the
insBREE PR s 4 bt SabE Shmome et pLabelgo-drauhe control
meChaAgdnt HEschiBE®RbARE ORBE tiRahhxihRal M1 OF QERIGH!OT the drum 18 in the
basically includes the step of determ ning the m ninum

tweARPasHR idiraetiang| af getaben ateeknovgu ithe anmudartiositiose peroesp@ading to the
=i t he pasit,i.ons of the various
ook Wil BF o ALFEFE B8 e SRS RE e bRy can be
caloHxtedUiporatamsieddn éfdisafrgudtey, togiubi DR issteos@it batk intdithe neutral
electric nmotor 12 is suitably operated to bring the
pOS(H‘I“U’rﬁOf@“?/(S’“fﬁ"@ NEXBEF leafuR&EHteR n bot h the directions of
rotation, so as to detect the values of the angul ar
position sensor 30 corresponding to those
The: iggarokeatningy etep o sairiednaut aduUollogs.t Firg oftal, witthéheddrum 18 axially
as, to be free to float axial and to thi dth
locg%qi??%f‘o‘ﬁev@;vaﬁﬁos ‘Ef?r%e‘@u‘?‘?ﬁ &FO‘Bﬁé?'é‘f"éd‘,“ﬁfogﬂ‘e gearbox operates
thel elctidN MmOtV 266Tah@ cantitg detiGe 30158 AQ Sl ek @ L28r (fTisttdiGear). As the
case of an electro-hydraulic control nechani sm

druge sl iipeiadyoleckednihe rofationyafnthe: drgn eorsf whenathieoshift finger
: { . . . N

e g ML OB BRSSP s osion o

thecdrume $poindi regchied tepeesemy it amgaged\wearf pdsitendatuwhicbrthat gear will

each gear, in addition to the neutral position, can be
cerpaiy &géng%g.ed JobHE dmperata gperaiion A @eeohee thvgﬁ,lot fids preferable
to 1dpeatSstép o PEQLEhinE Wrkerd AL Q- pB&EHDA Lveral times for each gear and
to calculate then the average among the various detected values. The same procedure is

then followed for the learning of all the other gears.

As an alternative to an externally-operated control mechanism, the stop member 34 may be
controlled by means of an automatic control mechanism, i.e. a mechanism which does not
need any electric command from outside. This automatic control mechanism is generally
indicated 42 in Figure 6, where components identical or corresponding to those of Figure 5

have been indicated with the same reference numerals.



position to carry out the next gear |earning step. The

gear learning step is carried out as follows. First of
w@bdog/omieth the drum 18 axially | ocked (sol enoi BCwE20@/050147

50 de-energi zed), the el ectitonic control unit of the

gear box operates the electric notor 12 of the contro

device 10 so as to engage a gear (first or rear). As

the drum 18 is axially | ocked, the rotation of the
Wit tefersnasplo Rigrem 6, hlee eitifol nfeicmgresm g2 rcper.pp'eﬂda figst tpoessure chamber

ear to en rrlvesa nd,of .trayel . The
44 gﬁ@ﬁﬁ%ﬁ”“g HLss t?fs%ﬁzgf\ (—Erh Céapﬁ?ﬁ ﬁgotlhg G first line L1 , along
whidhpd eB&RL wal¥d88 N gRARRId IMfEh ran&wg Itrcenwaikuvgl A6l ©hAdw only in the
gear will certainly be engaged durlng t he norma
¢

dlr%f;s@ﬂafmrbmhmecm@ chnbar 6 @ebe Eest thamper 445 apd dlirepgibp second line
t { ter i - .
L2 BoFERREh 5, R LA ARSI s 3 o
thetd&qn’lmbhtbeﬁgﬂe isagidabliyin@n gdibinviaie ifiod chalabecdde dvhilalauesond piston 54
rocedure is éﬁ;@ foll owed, for the Igarnl

clageally bl b3 PPrig aPsts NGabll aTAngschan tivSecgndshamber 46 . The

aut@?ﬁtaﬁ&ﬂ'l@iéﬁéré?&ﬁrc@ﬁt‘?& ﬁféeﬁe{n@émr@cem.g&b 6hﬁff§[tsomemfmeﬂom the
may be controll ed y means of an automatic control

extmhmpstmedlone lll@stn@dharﬁngne Wsub$tanieds i dhat teetlowmsstrictor 58 is

elegtric m,outside. This automatic control
pmv'aee é?}sltesar%olqgwasoﬁ Y%} ?#1 icated 42 in Figure 6, where

conmponent s |dent|cal or corresponding to those of

Figure 5 have been indicated with the sane reference
The, G%Hm@wb\mﬁmr"e?f wpksa the bpsegefr ke ringiple efornerasion of a hydraulic

dallF&GNENb & 4P Q&Qa'md'olrlﬁ'glﬁgot% tha 60st O}ﬁ@gﬁ{?ﬁé éﬁ{ng)lg £t ﬁﬁsufgﬂ'th@rﬁqfference

a second pressure c
betbvhemmlgmamglﬂérrsqieedl iofiehd_ldrunal 18ndprirdgi thb sgnchrenikatical wmel ddgagement
hIS ar qﬁ@ a?lch allows the working fluid to flow
p %ﬁ?@“ T DERETEY PRAEt he second chanber 46 to

the first chanber 44, and through a second line L2,

al ong which a flow restrictor 58 is arranged. A first
Mase §pg¢1ﬁ§allyaov$tngefor¢ thee beginniog Qf6th@f syriehrogiizapioneande engagement

oty BT A RIS D G 8 o

predéteﬁhnhé@bh&'leﬁh@ﬁ%@ﬁiat Epekd, enfee&mmér%m‘@@ of dfe flow R&trictor 58 at
automati cal | y-operated control nechanism 42 of Figure

thegeng pf dies syms FeaGHiEn 1AndMEREETRSMY GPWBAS] yn opeetatiee respiéonal speed
nothial] kA t%d%é§8 B A S %%HJP%& a0t %lr%v%n nmet(hﬁ{n Izbgminl Rhslating

res rlctor provi ded I nstead enol
axiglhy. \Uz)o&(hom'ﬂhmommﬁthe) Engageinant, g damwid; Imhlcrbfmd\h enbabeleft free to
transﬁate or ﬂggtlar)l?alllgllto a ow tg eﬁl%ttlo%ot?ngr geap c(zjag %e caused to rotate at a lower
angular speed, if the size of the flow restrictor allows that. By virtue of the flow restrictor
58 provided on the second connection line L2 between the two pressure chambers 44 and
46, the control mechanism 42 reacts stiffly to the high-speed operating condition of the
drum 18 during the synchronization and engagement phases, thwarting the flow of the
working fluid from the first chamber 44 to the second chamber 46 through the line L2 and
thus keeping the first piston 52 urged against the slider 36 of the stop member 34 to ensure
the axial locking of the drum 18. The stiffness of the drum 18 is obviously proportional to
the amount of restriction imposed by the flow restrictor 58 on the second line L2 and to the

speed of the drum itself.



danper, or better in a way contrary to that of a

hydraul i ¢ danper, by using the difference between the
waegalbgrsispeed of the drum 18 during the PCT/IB2009/050147

synchroni zati on and engagen2nt phases and that after

t he engagenent phase. Moyre specifically, just before

t he begi nning of the synchronization and engagenent

phases, the drum 18, which nust be axially |ocked, is
Oncmthmhgggedegﬁaepbsitmnrm hten mbclmdpsieckathe spaed e Iherdi'tmnelrS decreases

. _hi.gh The nt er - reac of ., the
sigeen el PesstRE B b0l B e RloppaBher i (ads t fncyiscpway slowly
froRNBaB6H&A LI ﬂh:aagan% o146, hh& h@wrreita&tbps@\thww@%akly to the fluid

nornallg&tends to become null, is chosen so as

floysr oenthe Hustdehambe #4 dm theamoaduwgnéw eﬂ6l pnd prmne allows  the

R0 7By e BSOS M7 G ATD U K retrnc

to Riphre\s, irdthe lehérgizecd camdifibvesf e dslensiavakve s0aused to
rotate at a |l ower angul ar speed, if the size of the
flowrestrictor allows that. By virtue of the flow

Thé §§M | ?}tr]‘i’cfve?%aﬁéf RVthe 30med1 &&Ewgﬁ%%’ﬂ@n Gogrmﬁ&é bLOfhe! ch@& valve 48,

between the two pressure c ers and 4
Wh@brﬂlllows thecwmkmg flud® comaintd irs thief sfelcgmd chantter I4|6gh -fipye ddough the

firsE R R o S AR i B, % e B o regtion of the

sprinlg®@. of the working fluid fromthe first chanber 44 to
t he second chanber 46 through the Iine L2 and thus
keeping the first piston 52 urged agai nst the slider

.36 t syre i al [ -
wilfehes R QRS LGB IR bR Wi o
contdoV insachanismpra2prghirenallorger tiié e whenf mukigle upt bodown-shift is

i.g)oseg g_y the flowre tr| ctor 58 on the second llne
carjied oibytdias the adyantase et a lgwehrqshas it dasnabreauire Resolenoid valve.

engaged- gear position has been reached, since the

speed of the drum 18 decreases S|gn|f|cantly and
The fladerB6rnsovifled withdke bab3dfand te Yisbapaddntlang 8rboved@sntwhich the

tromthe b f the,l
oail ¥ Sp Q%Y iy el o BT RO Pt i S R ARG in he

engfagaimgéarrmﬂnbﬁ i kpitd ofah@wiRatichd ah@ jdIRQoSaneN theCloatibedevice 10 is
46 and hence allows the displacenent of the first

subjck tignussy Aleraatiyely.| an indgpendent hyep dlexicei med bdwevided, which

corfilsl 8 SoEHENESed fidet Bticfetind P bR BRRLE AGA AR b he outr
surfabe ofide gl indvixrak skig of @i drumni 8by virtue of the check ‘

val ve 48, which allows the working fluid contained in
t he second chanber 46 to flow through the"

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



first line LI to the first chanber 44 urged by the
second piston 54 under the action of the spring 56.
wiob/ovsspect to the external |l y-operated versiPOI/IB20&/050147
automati cal | y-operated verddon of the contro
mechani sm 42 requires a |longer shift tinme when a
mul tiple up- or down-shift is carried out, but has the
advantage of a lower cost as it does not require a
of gel dmoi, buv alnlie alofigea pbitibar of36irqumafeieded havinp théiderigth Irequired to

8,and the V-shaped Iockln oove 40 in mhlc he =~ . .
conf) FHe s cebmeL S ofy Pt Al ACETERS AL Dp gUmecolithy Studs is guided
in tk€ BRI @rdove w1 kBe BdnlihiRP 8ds fehdih fe€ngaged- gear

position in spite of the vibrations and jolts to which

the control device 10 is subject i n use.

ti ' S dent
ThEbSF R Ak sn Mo PPREE Pl e A ERiaLFOq (ure 3 or
maRing aBé MgseRichl 6 tHEf REENDI cakh glmomerfd@a & @ngapet the gameegmove 20
surface of the cylindrical skirt of the drum 18.

casthe 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

Monervef, ag touddr g atvoldewralesies! diﬁplada:megsaﬁfhhx shifiufingens 2 eonnected to

the 3Ly 22 P et R el YR B e BRGS0 i afseffrefore in the
nedtﬂali‘?@sﬁtﬂm H@Mnﬁgﬂda@bcl‘re%l:t% dé?'/?&?l:&h%j@ is ?Ml&lﬁ%?ee@ch Q8Fport rod

shift f|n ers, which should be kept ins
26 n@dncmpnmssa bRlb$0 adapted rtayene@gﬁsm dgremye $2t of theesupport rod and a

f d
oGRS R PR chERTRERE it in e
grodGe éx.cording to the |nvent|on t he gui de groove 20

extends preferably not throughout the circunferenceof
the drum but only along a portl on of circunference

A ﬁﬁﬁéﬁ?reﬁ‘é}ﬁedl @rﬂg&hm bt E%@ ﬁ%‘hfrgi d%\h@e ?&gég‘é‘ﬁ%l%t gearbox is

travel of a gear, ere tine only one of
illustrateid in Bigyras dew 9,nvhdre pgms m‘ei gemonts iddmitica (nldometm)ndmg to those

erai ni n tuds . .re ee The de Q0 20 al so.
of (i T Cemaiinent aESHBHC it Teineeied 49 Hidaied'} 4 & vk Bespegiven the
sanfdte ieéRe Runfedls. maki ng t he |nsert|on of the stud 22

each tinme intended to engage the guide groove 20

easier. Mreover, in order to avoid undesired
Thlg ﬁgh%g%@ﬁﬁﬁ%gr tefh ﬁlg?gelea];r];sggﬁe é:%g{r& ﬁewgé) ry;@“grtéstg%rbg hfhﬁrst one
subanadmwm ohlyamethahei efliorcasd thet di@al locking device is electro-mechanically,
instead of electro-hydraulically, operated. Therefore, only the axial locking device of this
further embodiment will be described in detail, being it evident that what has been
described and illustrated with reference to the first embodiment, as far as the structure and

the operation of the drum are concerned, wholly applies to this further embodiment as well.

The axial locking device basically comprises a stop member 34 which permanently and
slidably engages in a locking groove 40 provided on the outer surface of the cylindrical
skirt of the drum 18, a rocking lever 66 which is articulated at an end thereof by means of
an articulation pin 68 so as to be able to swing in a plane perpendicular to the axis of the

stop member 34 (in other words, in a plane perpendicular to a radial direction of the drum



neutral position, a spring-loaded reaction device

(Figure 2) is provided for each support rod 26 and
weowpnieses a ball 60 adapted to engage in a grpOVEB26®/050147

of the support rod and a sp#ing 64 which applies onto

the ball 60 a resilient force tending to keep the bal

in the groove 62. A further preferred enbodi nent of a

gear shift control device for a vehicle gearbox is
18) arldushichthas aimotdhi Yuatethe Dppasi@, frashende a pardt shapeddlocking member 72

el ements identical or, corr ondi ng to those qf the .
whiGh R TS RO CHECR PREA Gp o o SHEE SES ot (B 46 and is
ablk Qo GrahaXe iR ARNiEHcUER of NS oSANEid BdiREaNS @oakm"%emhﬁm hihich it is

further enbodi rent of the gear shift contr devi ce

engpiged & thefnageh Ym@efebrysnrem@ns blhrs kesient ¢(afrb9n vrihging rabphiathe pin 68,
and F l&?&%‘g ﬁ@s? %Ixéh it . 1sn fsléﬁag%%%#j ?r\” Cfhe'motch 70 thereby allowing the

levet 661to swhngl raabldltl mal;hrx 680aAd ahestualdreT£hategedondl yaukbehe locking
axi al | ocking device of this further enbodi nent w|ll
mepeg é& & Moxe 2xiAll ybetaicen thseabrye-mentoncddackinmand wpatkipggositions

un(pé‘? %Hn@&ﬁ(grthpagctﬂwc b(gl‘i[t%?{xf\ﬁto?%e atbok eTRE ﬁgg 215120& R% includes a

first enmbodi nen ar as tructure
lovag gpoatidro 6 ehgadieg dr the lacking cgn@ce/renéﬁ):iand/vhq:hm-yheqapgjluppsr partion 78

whigdhasith serual Ot e BT Beicl 26 g0 R B4R Epfocking groove

40 BRA Medreatlhd andhe Sirthalel & A ad Qﬁeﬁﬁbdﬁ’at!: 981|ﬁt fHer&BF BeMden the end
40 provided on the outer surface of the cylindrical

porgipn at whichitheelederuprn@ulatedrio dhd pig 68 ané thesmdiplertitn ingvhich the notch
70?5";%%91‘&' ft ed at an end thereof by neans of an
PCulGt i on pin 68 so as to be able to swing in a
pl ane perpendicular to the axis of the stop menber 34
E(le] ot her words, in a _plane_perpendicular to a rad
In the/lg

gling pogition.Ha whighihg)stuch &2 GRgasss Hadhe oty Ehoﬁ@‘edﬁ‘vef 66, the
swwgﬁrﬂl?@e?ﬁén? of R9eth %6 Mot M pRNEP e hesdd zﬂ&i g??gﬂﬂe ffovement
I C

has its own axis orientated perpendic
of thia @tmﬂgbaﬁ%n olic dineetibewé theaBissofdhe druailaes pnevented Accordingly,

trans te ire xi,s bet wee
they dSER oo Bt B StheP mand, S JhE A ine BRURFR Bryhich e
stud 02t1§1 ﬂfs@@%ag@dl & RNthe 'Fﬂtdhhﬁ‘) érﬁManc@@ll&W@iﬁeSWé? %'635 sW&bout the
t he and a |l ocking position, in which

pincfi8s &ﬁgea@@m’emb@rm dres ot kehtraip thendrusblB any m«mer@gd tﬂmefore this latter
is tJr@e rﬂo@)@ a;u?allg\% Qg x?% %lltmtgn%%sel%i’ tpet\?_gen A2 ge\%p 6@%}18 3t s%'bpgé bracket

arr a ged 't
82 am»ﬂi&lytlte@t:ﬂ@&mMn zﬁl&oymdmrw aQ0ech ih@dk\veﬂ@6&bdas to tend to bring

.upl ocki ng itions un contr of the electronic
th'%_:[}ﬁﬁrr ckunl%tt?lsmme%@ga@w enfR t*ﬁ'@ﬂi%@%@&* t%a stud 72 when the
leveMSfHARS s@ing.

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



| ower portion 76 engaging in the | ocking groove 40 and

a pi n-shaped upper portion 78 which extends coaxially
w@booblgoshDwer portion 76, projects radially frpor/iB2e09/050147

| ocki ng groove 40 and is anficulated to the sw ng

| ever 66 at an internedi ate 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
displacamene @f thersththe2? ocskitnin hoscdse drom ithe sum of thehaxidtdisplacements

72, engages,in the.notch 70.0f . the | ev 66, .t he
caufl RUARIR A a2 O ibimeigontndi] 4 RiridhlEngayy cam system
is B¢ obaea, 8l SMich BeSEid! ooy 20ReEs Rfa hat simRMIBEET cause a
34 in the direction of the axis of the drum are

given ayighdisplacorpens odithegityds 22 evhdleuhs Igking greod 46 aqtpagk arl auxiliary
ot h b | . D08 L e
oA O 5 DA B B or s
geadl doous té hrodudtmerthéGohtolswand @lesd by hthe pdram688 ddpending on the
sto nenbeL 34 ﬂ?es noé restrain the drum 18 any nore .
engggemeMdrarebpetuelly sequied &or gachigeak by dhe pRestiicagsashpex on pvhich the

23 BRiENDnBY1 4QU&S RO EFbORsUREDN the |ever 66 and a
gesuﬁporp bracket 82 on mh*@ﬁpthe articulation pin 68 is

nmounted acts on the lever 66 so as to tend to bring

thi.s .l atiter back into,the condition .al i gnnment. of
in iyt et fofng bY The 5 iaR's A i§ ey HE0Fed i Rgh 2 manner
as foQrédddeth thisw icbtrespohdingdo kit fegpefIRe shifl vekearddSy all the
and el ements identical or corresponding to those of -
gearthefl fheseadox onf whigh e qantropdevicec 1) i todte imptglieds vhiletihg auxiliary
[ t . far. S al L NG . :
R R T
ordele ve ltakemem tfooadhh gedrab ki differgriceoberwaden ahe tehgagdmem r@vélsactually

not. wholly straight but at |east partigl]y curved with
reqa"%ﬁl'i!cgmeee@ﬁ&%ewaa C{%ne%ggéb EVOWiO%t‘U%W“ £4ya formed by the
gui8gRReaeAt Wi th the stop menber 34, an axia

di Spl acenent of the drum 18, and hence of the studs 22

engaging in the guide groove 20, as a result of the

tati f t d bqut it is. T .
Tod B8 i pfRke b Enithi Refdtite ksS40 Rehfing Wi purvecgun is the
posbibflTy b eedid Bty trive wadhathasab bR! REQIRA LS thewm@t chii foieed by the
Ioclgiw de groove 20 and by the | ocki n]gﬁ,gr oove 40.

A
RE IE0NE-A0h odic: ey Beesivredhe Ayl 6 af ecirumn Sigartespondingly
Witk s 65 aRia Bentihe B LB @10 id LB IO wong o suaight

patinithé axiah @ohtogkirnglgsfahy drdh 18atquird tanalewy thealiffereacas between
arranged to cause, addi ti onal axial displ ace

themgwﬂﬁa&&, trB}ée(iairq:qf.lggg and fhs engaggment travels causeg%yntﬁg trotation 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



gear so as to nodulate the control travel caused by
the drum 18 dependi ng on the engagenent travel

wa@edogaddey2 requi red for each gear by the speci fPCTI/IB2009/050147
gear box on which the gear dhift control device 10 is
to be installed. In particular, the main cam forned by
the gui de groove 20 is configured in such a manner as
to produce a throw corresponding to the average of the

corstmcttt'omalr deiells maq uanyedidyyy alith tespecgeartbosef deshebgeanddbtustrated

ghe cOo troI erce 10 is to be installed,

purg qu ?%% "PFHEVKEQ %ormed by the I ocking groove
40 is configured so as to produce a variable throwin
order to take up for each gear the difference between
t he engagenent travel actually required and the
engagenent travel defined by the throw of the nmain cam
formed by the guide groove 20. The mai n advant age of
havi ng the | ocki ng groove 40 extending al ong a curved
path is the possibility to reduce the travel which has
to be produced by the main cam fornmed by the | ocking
groove 20, and to reduce therefore the axial size of
the drum 18 correspondingly. Wth respect to an
arrangenent in which the | ocking groove 40 extends
al ong a straight path, the axial floating travels of
the drum 18 required to take up the differences
bet ween the engagenent travels required and the
engagenent travels caused by the rotation of the drum
are al so reduced. An exanpl e of shape of the guide and
| ocki ng grooves 20 and 40 according to this variant
enbodi mnent of the drum 18 is illustrated in Figure 11,
whi ch shows the devel opnent of the two grooves in plan
view. As clearly results fromFigure 11, the | ocking
groove 40 extends throughout the circunference of the
drum 18 and includes a curved length at | east
partially overlapping with the guide groove 20.
Natural ly, the principle of the invention remaining
unchanged, the enbodi ments andconstructional details
may vary widely with respect to those described and
illustrated purely by way of non-limting
exanpl e. CLAIMS 1. CGear shift control device (10) for a
vehi cl e gearbox, in particular for a notorvehicle
gear box, conpri sing



a rotating drum (18) able to translate or slide in the
direction of its owm 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 correspondi ng
plurality of shift fingers (24) drivingly connected
each for translation with a respective stud (22),
wherein said at | east one GLAaBdSgroove (20) extends at
| east partially along a curved path suitably shaped in
such a manner that the rotary notion of the drum ( 18)
1. abogfear §i5iftOMMtRKIAEVICd 80 for CORNMAEIELEalHIXO iR particular for a motor-
transl ational notion of the studs (22), and hence of
vehigle g6#bPX, oMPGENE (24), to bring about the engagenent
and t ear 0
or et it SERPRGIEIY o Uarbli AR BRI s gwn mxis (16)
thetdrarh (il 8) Havirghae leasiodher firstegoavd @Okom@s d}d\ﬂdﬁeal(lazbal surface,

to.l nl ock | ect I
T ARGt AR CEbAFS s e IFast 189 il BRGYS €20)oun
axi g {oHdkp or%méj‘g)\’drﬁﬁtly%ﬁ%m dg%% ‘%M%' Hh@m W“%Bﬁ%e@teﬁhgach for

| ocki ng devic S arrange  ock thé axi al
Uamﬁanxwemh@napanntﬁon(élxthe drum ( 18) durlng t he

B Sk R Bl R aRER e FOREHERE: 1 JRAEPSHART Gl g curved pann

su1£h8)y dhaped Bosibh @madRerthattthe r@RRYIBRTERINS (R dtﬁlhﬁ(lgﬁaﬁout &s own axis
Devi ce according to claim1l or claim2, wherei

(16gigeAnyemgd isa gansjational mptien ofthe studs (%)andzbenw/f tb@shlft fingers
SRR BUl g Sp8, e o ien e HE R sccorin o
pnﬂeMnnﬁ&&ﬁuﬂéssﬂmhnamhength as to cause each tine the

a nt.  of e gear, whereby e tinme onl
chaggidetipedinahatt, @%‘?‘Fz wrs%ega.%ana ‘%{?Fe&g?iﬁ’é‘%“gﬁ%% k or unlock

seléc@@)&ly Wb thfs1 Al dnat 6tHEEOBHR UAGN ?ffHQﬁ) %2%)0\&;’1‘{ £&id N8}.ead
di sengaged fromthe first groove’( SO0 as to prevent

the shift fingers (24) associ at ed to the studs (22)

2 8 SPRRDL RN 05l 1 ShorBh R Rek Pl oA M Whock

ax16118ban5lat1&&a\y | @etias Coff dhardirtd ¢1Hi AuAng vvher@membh&aﬁm sdnd gear
groove (20) has at its opposjite ends respectiv
engaéaaemnp*ﬁé?& anghto pologh theaxak kanshtionglsmetipy 9f élre fipgn (18) upon

corﬁf)llégof( the %ﬁg&eHeHPofi i E&‘#.ed

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).



to engage the groove easier. 6. Device according to
any of the preceding clains, wherein the drum (18) has
wo@rooepeey | i ndrical lateral surface a second grODB2009/050147
(40) and wherein the | ocking device (32) conprises a
stop nmenber (34) able to engage in the second groove
(40) to lock the axial notion of the drum (18). 7 .
v Device according to claim®6, wherein the stop nenber
5. (34Pevise apppading th elaime dn wheteocthie fgstpgysdtd (N) has ethitscoppiosite ends
i s.engaged in.th ond, gr.oove (.40) .t.0 |lo he  axi al.
reshiE SN pRBians G20 4 BEKEEE tnerin BE A5 (52) R ntended
to ehghgdtht lerdove@hsi@ngaged from the second groove (40) to
allow the drum (18) to nove axially, and wherein the
| ocki ng device (32) further conprises a contro
O Dot Deast Rectihe B AEPIHle b ERNE 0ol B GIREBurk 28 hgs on i
cylmddoaldiaregalt sur€dcai arsecondhgroeien (40) eanslt aherernier IcRbg device (32)
conprises a slider (36) novable jn the radi al ,
CORTIGS AiStP BETORECH) l(ah%e(wfs;aaﬁép @ PR GroReki(AY tanlgck the axial

moHBh BEHE AguRPpd)t i ons and a ball (38) carried by the

slider (36) and arranged to engage in the second

groove (40). 9 . Device according to claim7 or claim

8, erein the control chanj,s 42 onpri ses a
771 BEEE alel e SRR PRSI cRtaBA R R Dafanls peoveen o
locking tpoBitioh 20 whREY iald ofhyedinhe seond gf@v%heo%qpcmmral motion

Séa is slidably received; a second pressure chanber
of éw rumn(hipiand an wlednee ppsitiom i sdych ¥ ig|diggagaged from the second
. : £ i g . .

erob £ B 36 e thé Bhurd (8 thecPBuIR, SEE el IR JoliBhg device 32)
furthac komphisss; a aoatrelc neviadnisen (43) ardnged gedmalenke stop member (34)

first |ine (LI o allowa working fluid to flow only
betyvgen ﬁ&?g l‘&ﬁkl"&?qd)&?ﬁ?*&ﬁ RA§UI08&cond chanmber (46) to the

first chanber (44); resilient neans (56) for exerting

a force on the second piston (54) tending to cause the
8. wor Revige adagrding to ¢lhiow’§ whereiniibe step ormntesin 4hecon(ptisys a gider (36)

fir er (44 | ong t irst line ¢LL) to .
mol e it B SFR MEReor 0 e PRl (PO el Ry Iosking B untocking
posititths 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



flow control neans (50; 58) arranged al ong the second
line (L2) per control the flow of the working fluid

wo e@aoedee2 fi r st chanber (44) to the second chaP@EIB20ebG)50147
so as to allow the stop nenber (34) to nove into the
unl ocki ng position. 10. Device according to claim?9,
wherein said fl ow control neans conprise a two-way
t wo- position sol enoid val ve (50) able to assune a

first ling {L [pds ntavethd stomimicotber ¢34¢ inbs e lodtkenspmsati; knde (L2)

to keep the sto . 34) .in the |ocki {.tion
a8 eeBilTseS: (b a'riRacdAlpde BisesconhinE CE4 et control the
flowi dTahé Waikih® flald R¥mtthe fisd CRariBEFas) L3 sé@nIRKEMbEL(@6) so as to
the unl ocking position. 11. Device according to claim
allopp theges r@'ﬁmb@rré%@l raps igto/the welockiog ppsitiekr anged, in
the not-energized condition, in said first position.
12. Device according to claim9, wherein said flow
10.conDeoke aemnding eplains ©, ahédeivéal AbWIicoh@s] ra&dh)l camphisg e dwo-way
al ong the second line (L2) to allowthe fluid to flow
tWa-pesiigh éolenqid  vakyea b rablealp) assyme e st (9ikioR HARKRICh (i goses the
: t 3 at | ak:s:SRe
secY Mre % Qb AR, Gk e e (6 B N AR BSR4 2 second
posiléwi imewlack grogienythe seaindilime 1.2 Woealleivthe btep stapbarédd)ep move into
the&?ﬁ% per manent |y engages in the second groove (40) so
2 Cg N&PogH0D; ngly connected for axial translation
with the drum (18) and wherein the | ocking device (32)
further conprises a nmechanism (66, 74) arranged to ,
1| ocRevine aegerding talaim pwhereinthe spdenstdpalie (rgﬂérns @ganged, in the
. [ ccor di 0 im13, wherein said
nm#ég n?ﬁs%ﬁ?@éﬁ’ '%%lam%f%t %Ogh%rnises a rocking |lever (66)
articulated (68) at an end thereof so as to be able to
SW In a plane perpendicul ar t, radi al. direction,
12.0f Bgéwaraﬁ?ﬂf@msrosﬁw anwﬁlswerrw%giﬂam GPRIEPIIENS 5pmprsg a flow
res@fctdr88 4P PR ARAE th3bcondIRE &) b RAoWENERUIEB) ARAToR the first
its og{?osme end a notch (70) and engages a portion
chagtgy (#4) torthe seaopd robaibber (484 pniyaehen thy dmm;j @8} ratates poan angular

sec.ond O) Ki d (72 bl
soeb Ry b Erisichon el SMAIR T | "ngaged i n

the notch (70) thereby preventing the |lever (66) from
SW ngi ng and_hence the stop nenber(34) and the drum ,
13.( 18Peviee Asqording gl pisy6.axharpinghe gap membgh(3de Rempnently engages in

the RESInd! é?govev\@%; % Bs {ot bé §rivingly 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



di sengaged fromthe notch (70) thereby allow ng the
| ever (66) to swing and hence the stop nenber (34) and
wo bogeosm (18) to translate axially, and an acPCEIB2009/050147
(74) arranged to control thke novenent of the | ocking
stud (72) between the said | ocking and unl ocki ng
positions. 15. Device according to claim 14, wherein
the |l ocking stud (72) is novabl e between the said
(34) eoditmgydaml (LB fookitragslposg axielhy dnd anremledkang position, avherein it is

b P ERBERI G oL s BB o Shargpence e s

mefiibai (38) Gnd e Woum\W®teitrandlite agRNOEdgr oove (40) has an
at |l east partially curved devel opnent suitably shaped

so ¥saqteatpr Gduasangsd te comntel the mpvement of iededdng st () between
t 34 . addi tional axial displacenent
meg ﬁ#ﬁ§3§$un1; §§§§%jW§g SVerIaps with the axia
di spl acenent of the studs (22) produced by the guide
groQve (20 s aresult of the rotation o he drum
1518)" £4igt Scdufnedo &&@rkﬁ, et an chalarkire St 612 me@ble betwveen
thessﬁﬁplr(BGkig@ QRY Qm(o%mng' p%sﬁi'&ﬂ?ﬁ? tSRs1dort A PHREYSR tbendicular to the
addi ti onal axial di'splacenent different fromgdear to

swiggaris of ghe Pekingdevar 6 di ng to any of the preceding
clains, further conprising an electric notor (12), a
reduction gear (14) and a drive shaft (16) operable by

16.1 heDe{/ieébédoﬁdiﬁ%t@iny(df%)aimis 8 tb hs, WRGHRlthOfecOfBEroo¥4)40) has an at
the drum (18 eing nounted on the drive shaft (16) so
leagtspartiallye i pth e depment supably; haredhag agite profucef sea reglt of the

eng%%érqgnt%iitl‘?meyycgf}n@ﬂ\ibgle(3t45‘,earnegd9itional 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.



