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Description

[0001] The invention relates to a control device for a
gearbox of a vehicle, particularly for a gearbox of the
automatic type.
[0002] Devices of the above-mentioned type are
known, and substantially comprise a control element
suitable for adopting four different positions along a first
axis of its own, the selection of a gear corresponding to
each of these positions, and for adopting three different
angular positions contained in planes orthogonal to the
above-mentioned first axis, the engagement of a gear
or the neutral position corresponding to each of these
positions. This control element is brought into the
above-mentioned positions by the action of suitable ac-
tuators: normally, a first multi-position actuator is used
to control the movements along the first axis whilst a
second actuator, also a multi-position one, and movable
along a second axis orthogonal to the first axis, is used
to control the angular movements about the said first
axis.
[0003] The above-mentioned actuators are normally
operated pneumatically, hydraulically or electrically and
are controlled by associated activation means; in partic-
ular, in the case of hydraulic operation, each actuator is
controlled by a plurality of solenoid valves suitably com-
bined together.
[0004] To operate it, the above-mentioned control el-
ement therefore requires the use of various relatively
complex fluidic components, such as multi-position ac-
tuators, valves, travel regulation elements, position
transducers, for example, which require accurate me-
chanical machining work and give rise to structural de-
vices of high cost.
[0005] US-A-5 150 629 discloses a control device for
a gearbox of a vehicle as claimed in the preamble of
claim 1.
[0006] The object of the invention is to provide a con-
trol device for a gearbox of a vehicle which does not
have the disadvantages connected with the control de-
vices of known type and specified above.
[0007] This object is achieved by the features of claim
1.
[0008] For a greater understanding of the invention,
a preferred embodiment will be described below, purely
by way of non-exhaustive example and with reference
to the accompanying drawings in which:

Fig. 1 is a perspective view of a control device for
a gearbox of a vehicle, produced according to the
invention;
Fig. 2 is a top view of the device of Fig. 1;
Fig. 3 is a section through III-III of Fig. 2;
Fig. 4 is a section through IV-IV of Fig. 3;
Fig. 5 is a side view of the device of Fig. 1; and
Fig. 6 is a development on plan of a detail of the
device of Fig. 1.

[0009] With reference to Figs. 1 to 5, in its entirety 1
denotes a control device for an automatic gearbox (not
shown) of a vehicle (also not shown).
[0010] The device 1 comprises an internally hollow
drum 2 mounted in rotating manner about a first longi-
tudinal axis A of its own, on a fixed support element 3,
in this case a wall of a box 4 (only partially shown) hous-
ing the gearbox, and a control element 5 of axis A which
is movable with respect to the element 3 and housed
inside the drum 2 in a manner that is axially sliding and
angularly rotating about the said axis A.
[0011] In particular, the control element 5 is movable
along the axis A to carry out a gear rank selection oper-
ation, and rotates about the said axis A to carry out an
engagement/ disengagement operation of the gear se-
lected. More precisely, for each rank of the gears, the
control element 5 is suitable for adopting an angular in-
termediate neutral position and two angular opposed
lateral positions of engagement of respective gears an-
gularly spaced between each other and with respect to
the axis A by an angle β; in the case shown, the engage-
ment positions are angularly equi-spaced from the neu-
tral position and define relative angles α (Fig. 4) equal
to half the angle β with the said neutral position and with
respect to the axis A.
[0012] As an example by way of clarification, Fig. 3
shows a simplified diagram of the engagement and se-
lection positions adopted by the control element 5; in
this diagram, the letters F1, F2, F3, F4 denote the central
neutral positions of the ranks that can be selected by
means of the movement of translation of the control el-
ement 5, and M1, M2, M3, M4, M5, M6, RM denote the
lateral engagement positions obtained by means of the
angular rotation movement of the control element 5
about the axis A.
[0013] The device 1 further comprises a hydraulic ac-
tuator 6, of known type and only partially shown in Figs.
1 to 5, having an output element 7 movable along an
axis B orthogonal to the axis A and cooperating with the
control element 5 to rotate it about the said axis A and
dispose it, within each rank, in the said neutral and en-
gagement positions; cam means 8 carried by the drum
2 and suitable for cooperating in a sliding manner with
an engagement element 9 carried in an integral manner
by the control element 5 to displace the said control el-
ement 5 axially by a pre-determined quantity during the
rotation of the latter about the axis A with respect to the
drum 2; releasable snap-restraining means 10 disposed
on a side diametrically opposite the cam means 8 with
respect to the axis A, angularly connecting the control
element 5 to the drum 2 and suitable for transmitting tor-
ques of an intensity lower than a pre-determined limit
value M; and stop means 11 suitable for fixing the drum
2 with respect to the box 4 during the selection operation
and for generating, during the rotation of the control el-
ement 5, a restraining reaction on the restraining means
10 having an intensity such as to exceed the limit value
M of the torque which can be transmitted by the said
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restraining means 10 and to permit the release thereof
and the sliding of the element 9 with respect to the cam
means 8.
[0014] In particular, the drum 2 comprises a main tu-
bular cylindrical portion 12 of axis A defining internally
a cavity 13 and a secondary portion 14, also tubular cy-
lindrical, of axis A extending axially in a projecting man-
ner from the portion 12, having a central through-hole
15 of axis A communicating with the cavity 13, having
an external diameter smaller than the diameter of the
portion 12 and engaged in rotating manner, by means
of the interposition of a bush 16a, in a through-hole 17
produced in the element 3. The portion 12 is open in
correspondence with an axial end of its own opposite
the portion 14 and comprises a cylindrical lateral wall 18
and a wall 19 of circular base, from which the portion 14
extends and which has a circular through-opening 20 of
communication between the cavity 13 and the hole 15.
A disc 21 of axis A, having an external diameter greater
than the hole 17 of the element 3 and having in its turn
a central hole 22 of axis A with the same diameter as
the hole 15, is integrally connected by means of a plu-
rality of screws 23 to the portion 14 of the drum 2 on the
side opposite the portion 12 so as axially to secure the
drum 2 to the element 3.
[0015] The control element 5 comprises a shaft 24 of
axis A having a first portion 25 engaged in axially sliding
and angularly rotating manner in the holes 15 and 22 by
means of the interposition of a bush 16b, and projecting
inside the box 4 to control in known manner associated
internal components (not shown) of the gearbox, and a
second portion 26 housed in the cavity 13 and supported
axially by the lateral wall 18 of the drum 2, in the manner
described below.
[0016] The control element 5 further comprises an an-
nular flange 27 of axis A mounted on the portion 26 of
the shaft 24, integrally connected in known manner to
the said portion 26 and having an upper portion 30 pro-
vided integrally with a pair of radial arms 31, 32 extend-
ing in a projecting manner from diametrically opposite
sides of the said portion 30 substantially along a same
diametral axis with respect to the drum 2. One (31) of
the arms 31, 32 is secured to the lateral wall 18 of the
drum 2 by means of the restraining means 10 whereas
the other arm 32 is provided with the element 9 which
is coupled with the cam means 8.
[0017] The control element 5 further comprises a
sleeve 33 of axis A keyed on a lower portion 34 of the
flange 27 and integrally provided with a radial arm 35
which extends substantially in orthogonal direction to
the arms 31, 32, engages with clearance a through-
opening 36 produced in the lateral wall 18 of the drum
2 and has a free cylindrical end portion 37 having an
axis parallel to the axis A, projecting externally from the
drum 2 and cooperating with the element 7 of the actu-
ator 6.
[0018] More specifically, the element 7 has a substan-
tially fork-shaped end portion 38, which comprises a pair

of walls 39 facing each other, orthogonal to the axis B
and defining a substantially U-shaped through-notch 40
engaged by the portion 37 of the arm 35. The element
7 is suitable for adopting two axial end-of-travel posi-
tions, corresponding to the engagement positions of the
control element 5, and a median axial position corre-
sponding to the neutral position of the said control ele-
ment 5 (Fig. 4).
[0019] With reference to Figs. 1 to 3, the restraining
means 10 comprise a plurality of longitudinal V-shaped
grooves 45 which are equal between each other and
produced in the lateral wall 18 of the drum 2, a cylindrical
helical spring 46 housed in a radial blind hole 47 pro-
duced in a free end portion of the arm 31, and a ball
element 48 housed in correspondence with an end of
the hole 47, loaded by the spring 46 and maintained by
the said spring in engagement with one of the grooves
45. In particular, the grooves 45 are equal in number to
the number of ranks of the gears, four in this case, and
are disposed each angularly equi-spaced from the ad-
jacent grooves 45; more precisely, in a similar manner
to the above relating to the angular distance between
the engagement positions of the control element 5, each
groove 45 is angularly spaced from the adjacent groove
45 by an angle β with respect to the axis A.
[0020] It is also evident that the limit value M of the
torque which can be transmitted by the restraining
means 10 depends on the flexible stiffness of the spring
46 and on the geometry of the grooves 45 and of the
element 48.
[0021] With particular reference to Figs. 1, 5 and 6,
the cam means 8 are constituted by a shaped slit 49
produced in the lateral wall 18 of the drum 2 on the side
diametrically opposite the grooves 45 and engaged by
the element 9.
[0022] In particular, the element 9 is constituted by a
peg which is screwed into a radial blind hole 50 pro-
duced in the arm 32 and has an end portion 51 radially
projecting from the said arm 32 and coupled with the slit
49.
[0023] The slit 49 substantially has the shape of a bro-
ken line and comprises a plurality of angular sections
52 which act as axial stops of the control element 5,
which are equal between each other and equal in
number to the number of ranks of the gears, in this case
four; the sections 52 extend on respective planes or-
thogonal to the axis A and are each spaced from the
adjacent planes by a pre-determined quantity D de-
pending on the distance between ranks of the adjacent
gears, and are disposed each angularly spaced from the
adjacent sections 52 by an angle β with respect to the
axis A, in a similar manner to the grooves 45. The slit
49 further comprises a plurality of oblique angular sec-
tions 53, in this case three, connecting between them
the adjacent sections 52 and formed so as to guide the
element 9 along a path defined by the composition of
an angular displacement of the angle β about the axis
A and of a linear displacement of the quantity D along
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the said axis A.
[0024] The sections 52 define respective selection
positions adopted by the control element along the axis
A and corresponding to the relative ranks of the gears.
[0025] Therefore, the form of the slit 49 is such that
homologous points O1 of adjacent sections 52, or ho-
mologous points O2 of adjacent sections 53, are angu-
larly spaced between each other with respect to the axis
A by the angle β and are axially spaced between each
other by the quantity D (Fig. 6).
[0026] With reference to Figs. 1 to 5, the stop means
11 referred to as activation means in claim 1 comprise
a plurality of radial truncated cone-shaped through-
holes 54, tapered towards the axis A, of a number equal
to the number of ranks of the gears, in this case four,
produced in the lateral wall 18 of the drum 2 and dis-
posed each angularly equi-spaced from the adjacent
holes 54; the stop means further comprise a locking el-
ement 55, with an axis C which is radial with respect to
the axis A, disposed externally with respect to the drum
2 on the side diametrically opposite the element 7 and
movable axially with respect to the box between a rest
position, in which it has a truncated cone-shaped end
head of its own 56 spaced from the lateral wall 18 of the
drum 2, and an activation position, in which its own head
56 is engaged in one of the holes 54 and thus prevents
the rotation of the drum 2 about the axis A with respect
to the box 4.
[0027] In particular, the element 55 is operated in
electromagnetic manner and is moved into the activa-
tion position during the gear rank selection operation.
[0028] Finally, each hole 54 is also angularly spaced
from the adjacent hole 54 by an angle β with respect to
the axis A.
[0029] In use, to shift from one gear to the next within
the same rank - to shift from gear M1 to gear M2, for
example - it is necessary to dispose the element 55 into
the rest position and axially move the element 7 of the
actuator 6 from the end-of-travel position corresponding
to the gear currently engaged, in the specific case M1,
towards the opposite end-of-travel position correspond-
ing to the gear to be engaged, in this specific case M2.
[0030] The movement of the element 7 produces a ro-
tation of the control element 5 about the axis A by the
angle β in the anti-clockwise direction in Fig. 4.
[0031] Because the element 55 is in the rest position,
and does not therefore generate any restraining reac-
tion on the restraining means 10, the drum 2 rotates in-
tegrally with the control element 5; the holes 54 are po-
sitioned along the lateral wall 18 of the drum 2 in such
a way that, with every rotation of the said drum 2 about
the axis A by the angle β, one of them is disposed face
to face with the element 55.
[0032] To return to the preceding gear, it is sufficient
to move the element 7 axially in the opposite direction.
[0033] To shift from a gear of a particular rank, such
as gear M2, to a successive gear of an adjacent rank,
such as M3, it is necessary to displace the element 55

into the activation position in which it engages the hole
54 facing it, and, then, to move the element 7 axially
from the end-of-travel position corresponding to the
gear currently engaged, in the specific case M2, towards
the opposite end-of-travel position corresponding to the
gear to be engaged, in this specific case M3.
[0034] During the consequent rotation of the control
element 5 about the axis A the element 55 generates
on the restraining means 10 a restraining reaction great-
er than the limit value M of the torque which these means
may transmit and it therefore causes the release of the
element 48 from the relative groove 45. Therefore, the
control element 5 rotates about the axis A with respect
to the drum 2 and is guided in this rotation by the profile
of the slit 49. In particular, the displacement of the ele-
ment 7 produces a displacement of the element 9 from
one of the sections 52 of the slit 49 to the successive
section 52, passing through the relative section 53 in-
terposed between them and, consequently, it brings
about the axial movement of the control element 5 by
the quantity D and the rotation of the control element 5
about the axis A by the angle β.
[0035] When the element 7 reaches the end of its trav-
el, the element 48 is disposed in engagement in the
groove 45 immediately following the initial one.
[0036] To return to the preceding gear, in the case in
question to shift from gear M3 to gear M2, it is sufficient
to move the element 7 axially in the opposite direction,
maintaining the element 55 in the activation position.
[0037] The operations described are managed auto-
matically by an electronic gearbox control unit (known
and not shown) fitted to the vehicle.
[0038] From an examination of the characteristics of
the device 1 produced according to the invention, the
advantages which can be achieved will be evident.
[0039] In particular, the device described is simple
and economical to produce in that it enables both the
selection of the ranks of gears and the engagement/dis-
engagement of the said gears to be controlled by means
of a single multi-position actuator of conventional type,
such as the actuator 6. With respect to the known de-
vices, this saves at least one multi-position actuator, re-
duces the number of valves essential to the operation
of the device 1, which are reduced solely to the valves
required to control the actuator 6, and consequently sim-
plifies the hydraulic actuation circuit. Furthermore, the
device 1 is extremely compact and of reduced size.
[0040] Finally, it will be clear that modifications and
variants which do not depart from the protective scope
defined by the claims can be introduced to the device 1.
[0041] In particular, the engagement positions of the
control element 5 could be angularly spaced from the
neutral position of the said control element 5 by respec-
tive angles α1, α2 which are different from each other,
although their sum should in any event be equal to the
angle β.
[0042] Furthermore, the angles β and the distances D
relating to each rank of gears could adopt different val-
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ues from the values adopted by the angles β and the
distances D in adjacent ranks.
[0043] Finally, the stop means 11 could be produced
in a different way from those described above, for ex-
ample they could be constituted by a friction braking de-
vice selectively cooperating with the drum 2.

Claims

1. Control device (1) for a gearbox of a vehicle com-
prising:

- fixed support means (3, 4);
- a control element (5) carried by said fixed sup-

port means (3, 4) and able to move along a first
axis (A) to carry out a gear rank selection op-
eration, and able to rotate about said first axis
(A) to carry out a gear engagement/dis- en-
gagement operation, said control element (5)
being further suitable to adopt, about said first
axis (A) and for each rank of the gears, an an-
gular neutral position and two angular positions
of engagement of respective gears; and

- actuator means (6) having an output element
(7) movable with respect to said fixed support
means (3, 4) and cooperating with said control
element (5) to rotate it about said first axis (A)
and dispose it in said neutral and engagement
positions;

- an engagement element (9) carried by said
control element (5), and

- cam means (8) cooperable in a sliding manner
with said engagement element (9), character-
ized in that

- said actuator output element (7) is movable
along a second axis (B) orthogonal and offset
with respect to said first axis (A) so that said
control element (5) is movable along and rotat-
able about said first axis (A),

- said engagement element (9) is carried in an
integral manner by said control element (5),

- said cam means (8) cooperates in a sliding
manner with said engagement element (9) to
displace said control element (5) axially by a
predetermined quantity during the rotation of
said control element (5) about said first axis (A),
and

- activation means (54,55,56) selectively opera-
ble and cooperating with said cam means (8)
during said gear selection operation so as to
permit the sliding of said engagement element
(9) with respect to said cam means (8).

2. Device according to Claim 1, characterized in that
it comprises a support element (2) carrying said
cam means (8) and mounted on said fixed support
means (3, 4) in a rotating manner about said first

axis (A), releasable restraining means (10) angular-
ly connecting said control element (5) to said sup-
port element (2) and suitable for transmitting loads
of intensity lower than a pre-determined limit value
(M), and stop means defining said activation means
and suitable for locking said support element (2)
with respect to said fixed support means (3, 4) dur-
ing the selection operation and for generating, dur-
ing the rotation of said control element (5), a re-
straining reaction on said restraining means (10)
having an intensity such as to exceed said limit val-
ue (M) of the load which can be transmitted by said
restraining means (10) and to permit the release
thereof and the sliding of said engagement element
(9) with respect to said cam means (8).

3. Device according to Claim 2, characterized in that
said support element (2) is constituted by a tubular
body coaxial to said first axis (A) and internally
housing said control element (5).

4. Device according to Claim 3, characterized in that
said cam means (8) comprise a shaped through-slit
(49) produced in a lateral wall (18) of said support
element (2), and that said engagement element (9)
is coupled in a sliding manner in said slit (49).

5. Device according to Claim 4, characterized in that
said slit (49) substantially has the form of a broken
line and comprises a plurality of angular sections
(52) of axial stop of said control element (5), extend-
ing on respective planes orthogonal to said first axis
(A) and each disposed angularly offset from the ad-
jacent stop sections (52), and a plurality of angular
oblique sections (53) connecting between them ad-
jacent stop sections (52) and formed so as to guide
said engagement element (9) along a path defined
by the composition of a pre-determined angular dis-
placement about said first axis (A) and of a pre-de-
termined linear displacement along said first axis
(A), said stop sections (52) defining respective se-
lection positions adopted by said control element
(5) along said first axis (A) and corresponding to rel-
ative ranks of the gears.

6. Device according to Claim 5, characterized in that
said stop sections (52) are equal between each oth-
er and that said oblique sections (53) are also equal
between each other, the form of said slit (49) being
such that homologous points (O1) of adjacent stop
sections (52), or homologous points (O2) of adja-
cent oblique sections (53) are angularly spaced be-
tween each other with respect to said first axis (A)
by an angle (β) equal to the angle defined with re-
spect to said first axis (A) between said angular en-
gagement positions of said control element (5).

7. Device according to one of Claims 4 to 6, charac-
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terized in that said restraining means (10) com-
prise:

- a plurality of longitudinal V-shaped grooves
(45), equal in number to the number of ranks of
gears, produced in said lateral wall (18) of said
support element (2) and each angularly spaced
from the adjacent grooves (45);

- flexible means (46) carried by said control ele-
ment (5); and

- a ball element (48) loaded by said flexible
means (46) and maintained thereby in engage-
ment with one of said grooves (45).

8. Device according to Claim 7, characterized in that
each groove (45) defines with an adjacent groove
(45) and with respect to said first axis (A) an angle
(β) equal to the angle defined with respect to said
first axis (A) between said angular engagement po-
sitions of said control element (5).

9. Device according to one of Claims 4 to 8, charac-
terized in that said stop means (11) comprise a plu-
rality of radial through-holes (54), of a number equal
tc the number of the ranks of the gears and pro-
duced in said lateral wall (18) of said support ele-
ment (2), and a locking element (55), with an axis
which is radial with respect to said first axis (A), dis-
posed externally with respect to said support ele-
ment (2) and movable axially with respect to said
fixed support means (3, 4) between a rest position,
in which it has an end head of its own (56) spaced
from said lateral wall (18) of said support element
(2), and an activation position, in which said end
head (56) is engaged in one of said holes (54) and
prevents the rotation of said support element (2)
about said first axis (A) with respect to the fixed sup-
port means (3, 4).

10. Device according to Claim 9, characterized in that
each hole (54) defines with an adjacent hole (54)
and with respect to said first axis (A) an angle (β)
equal to the angle defined with respect to said first
axis (A) between said angular engagement posi-
tions of said control element (5).

11. Device according to Claim 9 or 10, characterized
in that said holes (54) are substantially truncated
cone-shaped and tapered towards said first axis (A)
and that said end head (56) of said locking element
(55) has a form complementary to said holes (54).

12. Device according to one of the preceding Claims,
characterized in that said output element (7) of
said actuator means (6) is disposed externally with
respect to said support element (2) and has an end
portion (38) which is substantially fork-shaped and
defining a U-shaped notch (40), and that said con-

trol element (5) comprises an arm (35) extending
radially with respect to said first axis (A), engaging
with clearance an opening (36) produced in said lat-
eral wall (18) of said support element (2) and having
a cylindrical end portion (37) engaging said notch
(40) of said output element (7).

Patentansprüche

1. Steuervorrichtung (1) für ein Schaltgetriebe eines
Fahrzeugs mit:

- festen Haltemitteln (3, 4);

- einem Steuerelement (5), das von den festen
Haltemitteln (3, 4) getragen wird und sich ent-
lang einer ersten Achse (A) bewegen kann, um
einen Getriebestufenauswahlvorgang durch-
zuführen, und das sich um die erste Achse (A)
drehen kann, um einen Getriebeeingriffs-/Frei-
gabevorgang durchzuführen, wobei das Steu-
erelement (5) außerdem dazu geeignet ist, um
die erste Achse (A) und für jede Stufe der Ge-
triebezahnräder eine winklige neutrale Position
und zwei winklige Positionen des Eingriffs mit
entsprechenden Zahnrädern anzunehmen;
und

- Betätigungsmitteln (6) mit einem Ausgabe-
element (7), welches relativ zu den festen Hal-
temitteln (3, 4) beweglich ist und mit dem Steu-
erelement (5) zusammenwirken kann, um es
um die erste Achse (A) zu drehen und in den
neutralen und Eingriffspositionen anzuordnen;

- einem Eingriffselement (9), das von dem Steu-
erelement (5) getragen wird, und

- Nockenelementen (8), die in gleitender Weise
mit dem Eingriffselement (9) zusammenwirken,
dadurch gekennzeichnet,

- dass das Betätigungsausgabeelement (7) ent-
lang einer zweiten Achse (B) beweglich ist, die
orthogonal und relativ zu der ersten Achse (A)
versetzt ist, so dass das Steuerelement (5) ent-
lang der ersten Achse (A) bewegbar und um die
erste Achse (A) drehbar ist,

- dass das Eingriffselement (9) in integrierter
Weise von dem Steuerelement (5) getragen
wird,

- dass die Nockenmittel (8) in gleitender Weise
mit dem Eintrittselement (9) zusammenwirken,
um das Steuerelement (5) während der Rotati-
on des Steuerelementes (5) um die erste Achse
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(A) axial um eine festgelegte Menge zu ver-
schieben, und

- Aktivierungsmitteln (54, 55, 56), die wahlweise
betätigbar sind und mit den Nockenmitteln (8)
während des Zahnradauswahlvorgangs zu-
sammenwirken, um das Gleiten des Eingriffs-
elementes (9) relativ zu den Nockenmitteln (8)
zu erlauben.

2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass sie ein Halteelement (2), das die
Nockenmittel (8) trägt und an den festen Haltemit-
teln (3, 4) in um die erste Achse (A) rotierender Wei-
se angebracht ist, lösbare Hinderungsmittel (10),
die das Steuerelement (5) winklig mit dem Halte-
element (2) verbinden und zur Übertragung von La-
sten einer Intensität geeignet sind, die niedriger ist
als ein festgelegter Grenzwert (M), und Anhaltemit-
tel aufweist, die die Aktivierungsmittel definieren
und das Halteelement (2) während des Auswahl-
vorgangs relativ zu den festen Haltemitteln (3, 4)
verriegeln können und während der Drehung des
Steuerelementes (5) an den Hinderungsmitteln (10)
eine Hinderungsreaktion mit einer solchen Intensi-
tät bewirken können, dass der Grenzwert (M) der
Last, der von den Hinderungsmitteln (10) übertra-
gen werden kann, überschritten wird, und um das
Lösen der Hinderungsmittel (10) und das Gleiten
des Eingriffselements (9) relativ zu dem Nockenmit-
tel (8) zu erlauben.

3. Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dass das Halteelement (2) durch einen
Ringkörper gebildet wird, der koaxial mit der ersten
Achse (A) angeordnet ist und intern das Steuerele-
ment (5) aufnimmt.

4. Vorrichtung nach Anspruch 3, dadurch gekenn-
zeichnet, dass die Nockenmittel (8) einen durch-
gehenden Schlitz (49) in einer seitlichen Wand (18)
des Halteelementes (2) aufweisen, und dass das
Eingriffselement (9) in gleitender Weise in dem
Schlitz (49) gekoppelt ist.

5. Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, dass der Schlitz (49) im wesentlichen die
Form einer gebrochenen Linie besitzt und eine Viel-
zahl von winkligen Abschnitten (52) für den axialen
Stopp des Steuerelementes (5), die sich von jewei-
ligen Ebenen orthogonal zu der ersten Achse (A)
erstrecken und jeweils winklig zu den angrenzen-
den Stoppabschnitten (52) versetzt sind, und eine
Vielzahl von winkligen, schrägen Abschnitten (53)
aufweist, die zwischen sich benachbarte Stoppab-
schnitte (52) verbinden und so ausgebildet sind,
dass sie das Eingriffselement (9) entlang eines
durch die Zusammensetzung einer vorbestimmten

winkligen Verschiebung um die erste Achse (A) und
einer festgelegten linearen Verschiebung entlang
der ersten Achse (A) definierten Weges führen, wo-
bei die Stoppabschnitte (52), die jeweiligen Aus-
wahlpositionen festlegen, die von dem Steuerele-
ment (5) entlang der ersten Achse (A) angenom-
men werden und den entsprechenden Stufen der
Zahnräder entsprechen.

6. Vorrichtung nach Anspruch 5, dadurch gekenn-
zeichnet, dass die Stoppabschnitte (52) einander
gleich sind und dass die schrägen Abschnitte (53)
ebenfalls einander gleich sind, dass die Form des
Schlitzes (49) so ist, dass homologe Punkte (O1)
benachbarter Stoppabschnitte (52) oder homologe
Punkte (O2) benachbarter schräger Abschnitte (53)
winklig voneinander zu der ersten Achse (A) um ei-
nen Winkel (β) beabstandet sind, der dem Winkel
entspricht, der relativ zu der ersten Achse (A) zwi-
schen den winkligen Eingriffspositionen des Steu-
erelementes (5) festgelegt wird.

7. Vorrichtung nach einem der Ansprüche 4 bis 6, da-
durch gekennzeichnet, dass die Behinderungs-
mittel (10) umfassen:

- eine Vielzahl von V-förmigen Längsnuten (45),
deren Zahl der Zahl der Getriebestufen ent-
spricht und die in der Seitenwand (18) des Hal-
teelementes (2) ausgebildet und jeweils winklig
von den benachbarten Nuten (45) beabstandet
sind;

- flexible Mittel (46), die von dem Steuerelement
(5) getragen werden; und

- ein Kugelelement (48), das durch die flexiblen
Mittel (56) belastet ist und dadurch in Eingriff
mit einer der Nuten (45) gehalten wird.

8. Vorrichtung nach Anspruch 7, dadurch gekenn-
zeichnet, dass jede Nut (45) mit einer benachbar-
ten Nut (45) relativ zu der ersten Achse (A) einen
Winkel (β) festlegt, der dem Winkel entspricht, der
relativ zu der ersten Achse (A) zwischen den wink-
ligen Eingriffspositionen des Steuerelementes (5)
festgelegt wird.

9. Vorrichtung nach einem der Ansprüche 4 bis 8, da-
durch gekennzeichnet, dass die Stoppmittel (11)
eine Vielzahl radialer Durchgangsöffnungen (54),
deren Zahl der Zahl der Getriebestufen entspricht
und die in der Seitenwand (18) des Halteelements
(2) ausgelbildet sind, und ein Verriegelungselement
(55) mit einer Achse aufweisen, die relativ zu der
ersten Achse (A) radial verläuft, welches Verriege-
lungselement relativ zu dem Halteelement (2) ex-
tern angeordnet und relativ zu den festen Haltemit-
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teln (3, 4) zwischen einer Rastposition, in der sein
Endkopf (56) von der Seitenwand (18) des Halte-
elementes (2) beabstandet ist, und einer Aktivie-
rungsposition, in der der Endkopf (56) in eine der
Öffnungen (54) eingreift und die Drehung des Hal-
teelementes (2) um die erste Achse (A) relativ zu
den festen Haltemitteln (3, 4) verhindert, axial be-
wegbar ist.

10. Vorrichtung nach Anspruch 9, dadurch gekenn-
zeichnet, dass jede Öffnung (54) mit einer benach-
barten Öffnung (54) und relativ zu der ersten Achse
(A) einen Winkel (β) festlegt, der dem Winkel ent-
spricht, der relativ zu der ersten Achse (A) zwischen
den winkligen Eingriffspositionen des Steuerele-
mentes (5) festgelegt wird.

11. Vorrichtung nach Anspruch 9 oder 10, dadurch ge-
kennzeichnet, dass die Öffnungen (54) im We-
sentlichen kegelstumpfförmig ausgebildet sind und
zu der ersten Achse (A) abgeschrägt sind und dass
der Endkopf (52) des Verriegelungselementes (55)
eine den Öffnungen (54) komplementäre Form auf-
weist.

12. Vorrichtung nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass das
Ausgabeelement (7) des Betätigungsmittels (6) re-
lativ zu dem Halteelement (2) extern angeordnet ist
und einen Endabschnitt aufweist, der im Wesentli-
chen gabelförmig gestaltet ist und eine U-förmige
Kerbe (40) festlegt, und dass das Steuerelement (5)
einen Arm (35) aufweist, der sich relativ zu der er-
sten Achse (A) radial erstreckt, mit Spiel in eine in
der Seitenwand (18) des Halteelements (2) ausge-
bildete Öffnung (36) eingreift und einen zylindri-
schen Endabschnitt (37) aufweist, der in die Kerbe
(40) des Ausgabeelementes (5) eingreift.

Revendications

1. Dispositif de commande (1) d'une boîte de vitesse
de véhicule comprenant:

- des moyens de support fixes (3,4) ;

- un élément de commande (5) porté par les
moyens de support fixes (3,4) et capable de se
déplacer le long d'un premier axe (A) pour ef-
fectuer une manoeuvre de sélection d'un en-
grenage de vitesse, et capable de tourner par
rapport au premier axe (A) pour effectuer une
manoeuvre d'engrènement ou de désengrène-
ment d'une vitesse, l'élément de commande (5)
étant de plus approprié pour adopter, par rap-
port au premier axe (A) et pour chaque engre-
nage des vitesses, une position angulaire neu-

tre et deux positions angulaires d'engrènement
des vitesses respectives ; et

- des moyens d'actionnement (6) ayant un élé-
ment externe mobile (7) par rapport aux
moyens de support fixe (3,4) et coopérant avec
ledit élément de commande (5) pour le tourner
autour du dit premier axe (A) et le disposer dans
lesdites positions neutres et d'engrènement ;

- un élément d'engrènement (9) porté par l'élé-
ment de commande (5), et

- des moyens à cames (8) coopérant en glisse-
ment avec l'élément d'engrènement (9), carac-
térisé en ce que

- ledit élément externe (7) actionneur est mobile
le long d'un second axe (B) perpendiculaire et
excentré par rapport au premier axe (A) de sor-
te que ledit élément de commande (5) est mo-
bile le long de et en rotation par rapport au pre-
mier axe (A),

- ledit élément d'engrènement (9) est porté inté-
gralement par l'élément de commande (5),

- les moyens à cames (8) coopèrent en glisse-
ment avec l'élément d'engrènement (9) pour
déplacer l'élément de commande (5) axiale-
ment d'une distance prédéterminée pendant la
rotation de l'élément de commande (5) par rap-
port au premier axe (A), et

- des moyens d'activation (54,55,56) manoeu-
vrables de manière sélective et coopérant avec
les moyens à cames (8) pendant ladite ma-
noeuvre de sélection de vitesse de façon à per-
mettre le glissement de l'élément d'engrène-
ment (9) par rapport aux moyens à cames (8).

2. Dispositif selon la revendication 1, caractérisé en
ce qu'il comprend un élément de support (2) portant
les moyens à cames (8) et monté sur lesdits
moyens de support fixe (3,4) en rotation par rapport
audit premier axe (A), des moyens modérateurs dé-
tachables (10) connectant angulairement l'élément
de commande (5) à l'élément de support (2) et
adapté pour transmettre des charges d'intensité in-
férieure à une valeur limite prédéterminée (M), et
des moyens d'arrêt définissant les moyens d'acti-
vation et adaptés pour bloquer l'élément de support
(2) par rapport aux moyens de support fixe (3,4) au
cours de la manoeuvre de sélection et pour générer,
au cours de la rotation du dit élément de commande
(5), une réaction modératrice sur les moyens mo-
dérateurs (10) ayant une intensité telle qu'elle dé-
passe une valeur limite (M) de la charge qui peut
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être transmise par les moyens modérateurs (10) et
pour permettre le relâchement de celui-ci et le glis-
sement de l'élément d'engrènement (9) par rapport
aux moyens à cames (8).

3. Dispositif selon la revendication 2, caractérisé en
ce que l'élément de support (2) est constitué d'un
corps tubulaire coaxial par rapport au premier axe
(A) et renferme ledit élément de commande (5).

4. Dispositif selon la revendication- 3, caractérisé en
ce que les moyens à cames (8) comprennent une
fente de passage profilée (49) ménagée dans une
paroi latérale (18) de l'élément de support (2), et en
ce que ledit élément d'engrènement (9) est couplé
en glissement à la fente (49).

5. Dispositif selon la revendication 4, caractérisé en
ce que ladite fente (49) a essentiellement la forme
d'une ligne brisée et comprend une pluralité de sec-
tions angulaires (52) de butée axiale d'un élément
de commande (5), s'étendant sur des plans respec-
tifs perpendiculaires audit premier axe (A) et cha-
cune disposée de manière angulairement excen-
trée par rapport aux sections d'arrêt adjacentes
(52), et une pluralité de sections obliques angulai-
res (53) reliant entre elles des sections d'arrêt ad-
jacentes (52) et structurées de manière à entraîner
l'élément d'engrènement (9) le long d'une voie dé-
finie comme la composition d'un déplacement an-
gulaire prédéterminé autour dudit premier axe (A)
et d'un déplacement linéaire prédétermine le long
du premier axe (A), les dites sections d'arrêt (52)
définissant des positions de sélection respectives
adoptées par l'élément de commande (5) le long du
premier axe (A) et correspondant aux engrenages
des vitesses.

6. Dispositif selon la revendication 5, caractérisé en
ce que lesdites sections d'arrêt (52) sont à égale
distance les unes des autres et en ce que les dites
sections obliques (53) sont également à égale dis-
tance les unes des autres, la forme de la fente (49)
étant telle que les points homologues (O1) des sec-
tions d'arrêt adjacentes (52), ou les points homolo-
gues (O2) des sections obliques adjacentes (53)
sont angulairement espacés les uns des autres par
rapport au premier axe (A) d'un angle (β) égal à l'an-
gle défini par rapport au premier axe (A) entre les
positions d'engrènement angulaires de l'élément de
commande (5).

7. Dispositif selon l'une des revendications 4 à 6, ca-
ractérisé en ce que les moyens modérateurs (10)
comprennent :

- une pluralité de rainures longitudinales en for-
me de V (45), dont le nombre est égal au nom-

bre d'engrenages des vitesses, ménagées
dans ladite paroi latérale (18) de l'élément de
support (2) et chacune angulairement espacée
des rainures adjacentes (45) ;

- des moyens flexibles (46) portés par ledit élé-
ment de commande (5) ; et

- un roulement (48) compressé par les moyens
flexibles (46) et maintenu par ceux-ci en prise
avec l'une des rainures (45).

8. Dispositif selon la revendication 7, caractérisé en
ce que chaque rainure (45) définit avec une rainure
adjacente (45) et par rapport au premier axe (A) un
angle (β) égal à l'angle défini par rapport au premier
axe (A) entre les positions d'engrènement angulai-
res de l'élément de commande (5).

9. Dispositif selon l'une des revendications 4 à 8, ca-
ractérisé en ce que les moyens d'arrêt (11) com-
prennent une pluralité de trous de passage radiaux
(54), dont le nombre est égal au nombre d'engre-
nages des vitesses et ménagé dans la paroi latérale
(18) de l'élément de support (2), et un élément de
blocage (55), avec un axe qui est radial par rapport
au premier axe (A), disposé à l'extérieur de l'élé-
ment de support (2) et mobile axialement par rap-
port aux moyens de support fixes (3,4) entre une
position de repos, dans laquelle l'élément de bloca-
ge présente sa propre extrémité (56) espacée de la
paroi latérale (18) de l'élément de support (2), et
une position d'activation, dans laquelle l'extrémité
(56) occupe l'un des trous (54) et empêche la rota-
tion de l'élément de support (2) autour du premier
axe (A) par rapport aux moyens de support fixe
(3,4).

10. Dispositif selon la revendication 9, caractérisé en
ce que chaque trou (54) définit avec un trou adja-
cent (54) et par rapport au premier axe (A) un angle
(β) égal à l'angle défini par rapport au premier axe
(A) entre les positions d'engrènement angulaires de
l'élément de commande (5).

11. Dispositif selon la revendication 9 ou 10, caracté-
risé en ce que les trous (54) sont principalement
de forma conique tronquée et répartis autour d'un
premier axe (A) et en ce que l'extrémité (56) de
l'élément de blocage (55) a une forme complémen-
taire à celle des trous (54).

12. Dispositif selon l'une des revendications précéden-
tes, caractérisé en ce que ledit élément externe
(7) dudit moyen d'actionnement (6) est à l'extérieur
de l'élément de support (2) et présente une partie
terminale (38) qui a substantiellement la forma
d'une chape et définissant une encoche en forma

15 16



EP 0 849 508 B1

10

5

10

15

20

25

30

35

40

45

50

55

de U (40), et en ce que l'élément de commande (5)
comprend un bras (35) s'étendant radialement par
rapport au premier axe (A), s'engageant au travers
d'uns ouverture (36) ménagée sur ladite paroi laté-
rale (18) de l'élément de support (2) et ayant une
partie terminale cylindrique (37) occupant l'encoche
(40) de l'élément exteme (7).
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