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(54) Gear change device for motor-vehicles

(57) A gear change device for a motor vehicle has a
braking member (L) for stopping the rotation of the pri-
mary shaft (10) before engagement of the reverse gear.
The braking member comprises a lever (L) pivotally
mounted on the gearbox (2) of the gear change device
about a separate axis (A3) with respect to the axes (A1,
A2) of the primary and secondary shafts (10, 20) of the
gear change device. The braking lever (L) is controlled
by an electrically-driven actuator (E) by means of a push-
er member (P) which is displaceable by said actuator (E)
in a direction (t) substantially tangential with respect to
the primary shaft (10), towards an operative position in
which it interposes with a wedge-like action between the
braking lever (L) and a fixed abutment wall (F), so as to
press the brake pad (L1) against a cooperating part (M)
which is connected in rotation with the primary shaft (10).
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Description

[0001] The present invention relates to a gear change
device for a motor vehicle, of the type comprising:

- at least one primary shaft, connectable to the driving
shaft of the motor vehicle by means of a clutch device

- at least one secondary shaft, having an output pinion
designed for meshing with the gear wheel of a dif-
ferential

- a plurality of pairs of gear wheels corresponding to
a plurality of forward gears and at least one reverse
gear, wherein one gear wheel of each pair is rigidly
connected in rotation with one of said primary or sec-
ondary shafts, whilst the other is freely rotatable on
the other of said primary or secondary shafts.

- a plurality of gear selector devices for coupling in
rotation each of said freely rotatable wheels of the
shaft on which it is mounted,
said device also comprising:

- a braking member to stop the rotation of said first
primary shaft before engagement of the first gear,
said braking member comprising a lever pivotally
mounted on an axis parallel to the axis of the primary
shaft, and carrying a braking pad configured to make
contact with the surface of a cooperating part that is
connected in rotation with the primary shaft, and

- control means for pushing said lever towards a brak-
ing position wherein said braking pad makes contact
with the surface of said cooperating part.

[0002] A gear change device having the features indi-
cated above is known from the document IT 1 267 446
B1. In this known device, the braking lever is pivotally
mounted above the secondary shaft of the gears and is
controlled by means of a mechanical transmission con-
nected to the drive lever of the gears that is manually
controlled by the driver.
[0003] The object of the present invention is to provide
a device having the characteristics indicated at the be-
ginning of the present description which has a simple
structure and a low cost, and which can be easily adapted
even on a gear change device originally designed without
a braking device of this type.
[0004] A further object of the invention is to provide a
device that is reduced in dimensions and efficient and
reliable in operation.
[0005] In view of achieving these objects, the invention
relates to a gear change device for motor vehicles having
all the characteristics that have been indicated at the be-
ginning of the present description and further character-
ized in that said braking lever is pivotally mounted on
the support structure of the gear change device about an
separate axis with respect to the axes of said primary
and secondary shafts, and in that said actuating means
comprise:

- an electrically-driven actuator, and

- a pusher member which is displaceable by means
of said electrically-driven actuator according to an
substantially tangential direction with respect to the
primary shaft, towards an operative position in which
it interposes with a wedge action between the brak-
ing lever and a fixed abutment wall, so as to press
the brake pad against said part cooperating with it.

[0006] The electrically-driven actuator is preferably an
electromagnet which is automatically driven for a prede-
termined time by the electronic control unit when it de-
tects the intention of the driver to shift into reverse gear.
This can be achieved by means of a sensor associated
with the drive lever of the gears or the gears itself, con-
figured to detect when a preparatory maneuver is carried
out for engagement of the reverse gear (for example the
alignment of the control lever with the engagement po-
sition of the reverse gear, or the lifting of the ring which
in some applications is mounted on the gear control lever
to enable the engagement of the reverse gear). Where
possible, the sensor means configured to enable activa-
tion of the brake lever actuator are the same as those
already arranged on the motor vehicle for activation of
the switching on of the reversing lights.
[0007] According to a further characteristic of the pre-
ferred embodiment of the present invention, the aforesaid
braking lever is arranged with its end carrying the braking
pad circumferentially located downstream of the axis of
oscillation of the lever, with reference to the direction of
rotation of the primary shaft of the gears. Consequently,
the direction of rotation of the braking lever in the activa-
tion phase is concordant with the direction of rotation of
the primary shaft, which facilitates the activation of the
braking lever.
[0008] Further characteristics and advantages of the
present invention will be apparent from the description
which follows with reference to the attached drawings,
provided purely by way of non-limiting example, wherein:

- Figure 1 is a diagram of an example of an embodi-
ment of a gear change device for a motor vehicle, to
which the present invention is applicable,

- Figure 2A is a sectional view of a concrete form of
an embodiment of the device of Figure 1,

- Figure 2B is a perspective sectional view of the inside
of the gearbox of Figure 2A with the braking lever
mounted inside it,

- Figures 3, 4 are front views of the braking lever re-
spectively in the inactive resting position and in the
operative braking position,

- Figure 5 is a perspective view of an example of an
embodiment of the braking lever,

- Figure 6 is a perspective view of a stop plate used
in the device according to the invention,

- Figure 7 illustrates the plate of Figure 6 in the as-
sembled condition,

- Figure 8 is a perspective view of a return spring as-
sociated with the braking lever,
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- Figure 9 is a perspective view of an electromagnet
used as an actuator of the braking lever,

- Figure 10 is a sectional view showing the interposi-
tion of the roller controlled by the electromagnetic
actuator between the braking lever and the stop
plate, and

- Figures 11, 12 are views corresponding to those of
Figures 3, 4 which refer to a variant.

[0009] With reference to Figure 1, the number 1 indi-
cates as a whole an example of gears to which the
present invention is applicable. The figure shows gears
of the conventional type, with a single primary shaft 10
and a single secondary shaft 20, but it is evident that the
invention is also applicable to any other type of transver-
sal type gears with two or more secondary shafts and
any longitudinal type gears having primary shafts con-
nected to one or more countershafts and with the sec-
ondary shaft being coaxial to the axis of the combustion
engine.
[0010] According to the conventional art, the primary
shaft 10 and the secondary shaft 20 (whose axes are
indicated by A1 and A2) are rotatably mounted in a gear-
box 2 by means of roller bearings 3. In Figure 1 the clutch
device for connecting the primary shaft 10 to the drive
shaft of the motor vehicle is not visible. The secondary
shaft 20 carries an output pinion U meshing with the
crown wheel of a differential D which transmits the motion
to the wheels W.
[0011] Still according to the conventional art, the gears
comprise a plurality of pairs of gear wheels correspond-
ing to a plurality of forward gears and at least one reverse
gear, wherein the wheels of each pair are each rigidly
connected in rotation with one of said primary and sec-
ondary shafts, while the other is freely rotatable on the
other of said primary and secondary shafts. In the case
of the illustrated example, the wheel I for the first gear,
the wheel II for the second gear, the wheel V for the fifth
gear and the wheel VI for the sixth gear are connected
in rotation to the primary shaft 10 and mesh with freely
rotatably mounted wheels on the secondary shaft 20. The
wheels III and IV for the third and fourth gears are con-
nected in rotation to the secondary shaft 20 and mesh
with freely rotatably mounted wheels on the main shaft
10. According to the conventional art, synchronizer de-
vices for gear selection are provided, for coupling in ro-
tation each of said freely rotatable wheels with the shaft
on which it is mounted. In the example shown a selection
device S1/2 associated with the secondary shaft 20 en-
ables the selection of the first and second gear, while
selector devices S3/4 and S5/6 associated with the pri-
mary shaft 10 enable the selection of the third gear and
fourth gear as well as the fifth gear and sixth gear.
[0012] The primary shaft 10 is also associated with a
wheel R for engagement of the reverse gear that meshes
with a wheel (not shown) rotatably mounted on a third
shaft (not shown) of the gears, which is associated with
a selection device (not visible in the drawings) having no

synchronizing capability, so that the engagement of the
reverse gear may be noisy if the primary shaft 10 is ro-
tating.
[0013] In order to resolve this problem, the gears ac-
cording to the invention are equipped with a device for
braking the rotation of the primary shaft 10 which inter-
venes prior to engagement of the reverse gear.
[0014] The device according to the invention compris-
es a braking lever L pivotally mounted directly inside the
gearbox 2 of the device about an axis A3 parallel to axes
A1, A2 of the primary shaft and the secondary shaft of
the gear change device. The lever L has one end L1
defining a braking pad with a concave surface L10 having
a high coefficient of friction, designed to come into contact
with the outer surface M1 of a sleeve M which is part of
the selector device S3/4 of the third and the fourth gear.
According to the prior art the sleeve M is connected in
rotation with the primary shaft, but is axially slidable rel-
ative to it so as to assume an end position for engagement
of the third gear, an opposite end position for the engage-
ment of the fourth gear and an intermediate neutral po-
sition between these end positions.
[0015] With reference to Figures 3, 4, the direction of
rotation R of the primary shaft is clockwise. As can be
seen, the braking lever L is arranged in such a way so
that its end L1 acting as a braking pad is located down-
stream with respect to the axis of oscillation A3, with ref-
erence to the direction of rotation R of the primary shaft.
Thanks to this arrangement, the direction of the oscilla-
tion of the lever L when it is pushed into the braking po-
sition is concordant with the direction of rotation R of the
primary shaft, which facilitates activation of the braking
lever.
[0016] The braking surface L10 can be produced in a
single piece with the lever L, in which case the latter is
made of any suitable material, or it can be defined by a
coating achieved, for example, by spraying onto the body
of the lever L.
[0017] The braking lever L is pushed from an inoper-
ative resting position (Figure 3) to its active braking po-
sition by means of a pusher member P which is displace-
able by means of an electromagnetic actuator E accord-
ing to an substantially tangential direction t with respect
to the primary shaft 10.
[0018] In the case of the example illustrated the pusher
member is constituted by a freely rotatable roller mounted
between the branches of a forked end E1 of a rod E2
controlled by the electromagnetic actuator E (see Figure
9).
[0019] The pusher roller P is interposed with wedge
action between a track L2 formed on the outer surface
of the lever L and a steel plate F fixed to the gearbox.
[0020] To further reduce friction the pusher member
can be constituted by two roller agents P1 and P2, one
in contact with the lever L and the other with the plate F,
respectively (Figures 11, 12).
[0021] In the case of the example illustrated (see Fig-
ures 6, 7) the plate F that acts as an abutment for the
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pusher member P (or P1, P2) presents an ear F1 with a
pin F2 for pivotal mounting on the gearbox about an axis
F3 (see Figures 3, 4). Again with reference to Figures 6,
7, the plate F also has another ear F4 at its opposite end
for the engagement of a screw F5 which is screwed into
a hole of the gearbox in order to lock the plate F in position
with respect to the gearbox.
[0022] A return spring S is also associated with the
lever L, tending to return the lever L toward its inoperative
resting position. In the case of the example of the em-
bodiment illustrated herein, the return spring S is consti-
tuted by a metallic strip having one end S1 anchored to
the gearbox by means of the same screw F5 that locks
the plate F. The opposite end of the spring S has a folded
edge S2 which engages in a seat L20 of the lever L.
[0023] With reference to Figure 4, when the electro-
magnet E is activated, the rod E2 pushes the roller P
downwards between the lever L and the plate F, which
have flat surfaces facing each other and converging to-
wards each other. Therefore, it produces a wedge action
of the roller P that pushes the pad L1 against the surface
M1 of the sleeve M connected in rotation with the primary
shaft. The primary shaft is thus rapidly brought to a halt,
provided that it is still rotating.
[0024] When the electromagnet E is de-energized, the
return spring S is envisaged to return the lever L to its
inoperative resting position.
[0025] In the example illustrated here, the electromag-
net E is arranged to be automatically activated by the
electronic control unit when it receives a signal indicative
of the intention of the driver to shift into reverse gear.
This signal may be generated by a sensor arranged to
detect when the control lever of the gears that is maneu-
vered by the driver is brought into a preliminary position
of engagement of the reverse gear (i.e., when the lever
is aligned at the position of engagement of the reverse
gear or, in cases in which such a solution is provided,
when a slidably mounted ring on the control lever of the
gears is raised to enable engagement of the reverse
gear). Where possible, detecting the intention of shifting
into reverse gear by the driver is executed by using the
already arranged sensor means for activation of the
switching on of the reversing lights.
[0026] In place of the electromagnetic actuator it is pos-
sible to provide any other type of electrically-driven ac-
tuator, such as, for example, an electric motor associated
with a reductor group and a screw-and-nut system, or
even an actuator including an element consisting of a
memory alloy of the form which is heated and contracts
when electric current runs through it.
[0027] It is also possible to provide, as in the case of
the illustrated example, a single-acting electric actuator,
with a return spring to return the braking lever to its resting
position at the end of activation, or alternatively a double-
acting electric actuator may be provided that controls the
movement of the braking lever both in the activation
phase, and in the deactivation phase.
[0028] As is evident from the above description, the

device according to the invention has a simple structure,
is of low cost and non-bulky, which can also be easily
adapted in a gear change device originally designed with-
out any type of braking device.
[0029] As can be seen, thanks to the device according
to the invention, it is possible to guarantee the correct
gear engagement in a simple way, without noise of en-
gagement of the reverse gear, including gears in which
the selection device of the reverse gear is devoid of syn-
chronizing means.
[0030] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary widely with respect to those described
and illustrated purely by way of example, without thereby
departing from the scope of the present invention.

Claims

1. Gear change device for motor vehicles, comprising:

- at least one primary shaft (10), connectable to
the driving shaft of the motor vehicle by means
of a clutch device,
- at least one secondary shaft (20), having an
output pinion (U) for meshing with the gear
wheel of a differential (D),
- a plurality of pairs of gear wheels correspond-
ing to a plurality of forward gears and at least
one reverse gear, wherein one gear wheel (I, II,
II, IV, V, VI) of each pair is rigidly connected in
rotation with one of said primary (10) or second-
ary (20) shafts, whilst the other is freely rotatable
on the other of said primary or secondary shafts.
- a plurality of gear selector devices (S1/2, S3/4,
S5/6) for coupling in rotation each of said freely
rotatable wheels with the shaft on which it is
mounted, said device also comprising:
- a braking member (L) to stop the rotation of
said first primary shaft before engagement of
the first gear, said braking member (L) compris-
ing a lever pivotally mounted on an axis (A3)
parallel to the axis of the primary shaft and car-
rying a braking pad (L1) configured to make con-
tact with the surface (M1) of a cooperating part
(M) that is connected in rotation with the primary
shaft, and
- control means for pushing said lever (L) to-
wards a braking position wherein said braking
pad (L1) makes contact with the surface (M1) of
said cooperating part (M),
characterized in that said braking lever (L) is
pivotally mounted on the support structure (2)
of the gear change device about a separate axis
(A3) with respect to the axes (A1, A2) of said
primary and secondary shafts (10, 20), and in
that said actuating means comprise:
- an electrically-driven actuator (E), and
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- a pusher member (P) that is movable by said
electrically-driven actuator (E) along a substan-
tially tangential direction (t) with respect to the
primary shaft (10), towards an operative position
in which it interposes with a wedge-like action
between the braking lever (L) and a fixed abut-
ment wall (F), so as to press the brake pad (L1)
against said cooperating part (M)

2. Device according to claim 1, characterized in that
said braking lever (L) is arranged with one end de-
fining said braking pad (L) downstream of said pivotal
axis of oscillation (A3) of the braking lever, with ref-
erence to the direction of rotation (R) of said primary
shaft (10), so that the oscillation of said braking lever
(L) during its activation occurs in a direction concord-
ant with the direction of rotation (R) of the primary
shaft.

3. Device according to claim 1, characterized in that
said electrically-driven actuator (E) is an electromag-
net operable for pushing a rod (E2), the end of which
carries said pusher member (P), between the coop-
erating surfaces (L2, F) of said braking lever (L) and
said stop plate (F).

4. Device according to claim 3, characterized in that
said pusher member (P) is constituted by a freely
rotatable roller mounted on the end of the rod (E2).

5. Device according to claim 3, characterized in that
said pusher member (P) is constituted by two freely
rotatable rollers (P1, P2) mounted on the end of the
rod (E2) and configured for engaging said braking
lever (L) and said abutment surface (F), respectively.

6. Device according to claim 1, characterized in that
said electrically-driven actuator (E) is of a single-ac-
tion type, and that said device further comprises
spring means (S) to return the braking lever (L) to-
wards its inoperative resting position.

7. Device according to claim 1, characterized in that
said electrically-driven actuator is of a double-action
type, i.e. is configured for controlling the oscillation
of said braking lever (L) both in the activation phase
and in the deactivation phase.

8. Device according to claim 1, characterized in that
said electric actuator is arranged to be automatically
activated for a determined time by the electronic con-
trol unit when the latter detects the intention of the
driver to engage the reverse gear.

9. Device according to claim 8, characterized in that
the intention of the driver to engage the reverse gear
is detected by sensor means associated with the
control lever of the gear change device that is driven

manually by the driver, or by a member of the gear
change device connected to it .

10. Device according to claim 9, characterized in that
said sensor means are the same used to turn on the
rear lights for indicating a reverse.

11. Device according to claim 1, characterized in that
said braking lever (L) has an end portion defining
said braking pad (L1) having a concave surface hav-
ing a curvature corresponding to said surface (M1)
of the said cooperating part (M).
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