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Description

[0001] The present invention relates to a mechanical
actuation unit of a lock for a door of a motor vehicle.
[0002] As is known, in motor vehicles locks are mount-
ed, generally, inside a relative door in a position suitable
to interact with a lock striker, which is integral with a fixed
upright delimiting the door compartment to be closed with
said door. In particular, the locks comprise a closing
mechanism designed to couple in a releasable way with
the lock striker to determine closing of the door, and a
mechanical actuation unit actuated by an inside handle
and by an outside handle of the door to cause release of
the closing mechanism from the lock striker respectively
from inside the passenger compartment and from outside
the vehicle.
[0003] The mechanical actuation unit comprises a prin-
cipal inhibiting device, which can be selectively activated
from outside the motor vehicle by a key or remote control,
or from inside the passenger compartment by means of
a knob or by means of the inside handle, to make actu-
ation ineffective on the outside handle to inhibit opening
of the door from the outside, thereby producing an exter-
nal safety function.
[0004] To control engagement and disengagement of
the external safety function from inside the passenger
compartment, the mechanical actuation unit has an in-
ternal control lever, which is shaped in such as way as
to interact with a relay element of the principal inhibiting
device to activate and deactivate said principal inhibiting
device by rotating respectively in opposite directions.
[0005] In some solutions, moreover, the mechanical
actuation unit also comprises an auxiliary inhibiting de-
vice, which can be activated selectively to make actuation
of the inside handle ineffective and thus inhibit opening
of the door from the inside. Actuation of the auxiliary in-
hibiting device also prevents deactivation of the principal
inhibiting device, thus producing an internal safety func-
tion (commonly indicated with the name "dead lock") in
addition to the external safety function, for the purpose
of preventing fraudulent opening of the lock by tools in-
serted into the passenger compartment from the outside,
for example between the window and the body of the
door, when the vehicle is left unattended.
[0006] The mechanical actuation units of known types
described hereinbefore are somewhat complicated to
produce and to mount and are relatively bulky, due to the
particular shape and constructional characteristics re-
quired by the internal control lever and the aforesaid re-
turn element to cooperate with each other to activate and
deactivate the principal inhibiting device when this is con-
trolled from inside the passenger compartment.
[0007] Moreover, in locks provided with the "dead lock"
function, the elements of the inhibiting devices are sub-
ject to unavoidable breakages if the internal control lever
is forced to deactivate the principal inhibiting device when
the latter is blocked by the auxiliary inhibiting device.
[0008] EP-A-1213422 discloses a mechanical actua-

tion unit, according to the preamble of claim 1. Further
mechanical units are known from GB-A-2259734 and
US-A-5921595.
[0009] The object of the present invention is to produce
a mechanical actuation unit of a lock for a door of a motor
vehicle, which enables the aforesaid problems to be
solved in a simple and inexpensive way and, preferably,
enables activation of the principal inhibiting device to be
prevented when the door is open.
[0010] According to the present invention, a mechan-
ical actuation unit of a lock for a door of a motor vehicle
is produced, as defined in claim 1.
[0011] The present invention also relates to a lock for
a door of a motor vehicle.
[0012] According to the present invention a lock is pro-
duced for a door of a motor vehicle, defined in claim 11.
[0013] The invention shall now be described with ref-
erence to the attached drawings, which show a non-lim-
iting embodiment, wherein:

Figures 1 and 2 are different partial perspective
views of a preferred embodiment of the mechanical
actuation unit of a lock for a door of a motor vehicle,
produced according to the present invention and
shown in an operating condition wherein the door is
closed and an external safety function is engaged;
Figure 3 shows a closing mechanism of the lock in
Figure 1 in an operating condition wherein the door
is closed;
Figure 4 is analogous to Figure 2 and shows, with
parts removed for clarity, the mechanical actuation
unit in an operating condition wherein the door is
open; and
Figure 5 is analogous to Figure 2 and shows, with
parts removed for clarity, the mechanical actuation
unit in an operating condition wherein the door is
closed and an internal safety function is engaged.

[0014] In Figures 1 and 2, number 1 indicates as a
whole a mechanical actuation unit of a lock 2 (shown
partially) for a door (not shown) of a motor vehicle (not
shown). The lock 2 is part of a centralized locking system
of the doors of a motor vehicle, the operation of which is
managed in a known way, not shown, by the electrical
system of said motor vehicle, and is designed to interact
in a known way with a lock striker 3 (the trace of which
is shown with a dashed line in Figure 3) integral with an
upright (not shown) of the door compartment to be closed
with the door.
[0015] With reference to figure 3, the lock 2 comprises
a supporting body 4 (partially shown) designed to be fixed
rigidly to the door of the motor vehicle and defining two
compartments 5, 6, which are separated from each other
by a wall 7 of the body 4 and are closed by respective
metallic plates (not shown) essentially parallel with the
wall 7.
[0016] The compartment 5 houses a closing mecha-
nism 8 of a per se known type, which constitutes part of
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the lock 2 and is designed to couple in a releasable way
with the lock striker 3 to determine closing of the door.
[0017] The body 4 defines an internal sliding groove
11 to guide the lock striker 3 along an essentially recti-
linear direction 12 inside the compartment 5 towards the
mechanism 8 starting from an opening 13 produced on
a side wall 14 of said body 4. The opening 13 defines the
extension of a slot (not shown) produced on the metallic
closing plate of the compartment 5 along the direction 12
at the level of the groove 11, and is disposed, in use, at
the level of an angular opening (not shown) produced in
the body of the door to allow entry of the lock striker 3 in
the compartment 5.
[0018] Again with reference to Figure 2, the mecha-
nism 8 comprises a fork 15 and a dog 16 hinged about
respective cylindrical pins 17 and 18, which extend in
fixed positions through the wall 7 along respective axes
A, B parallel to each other and orthogonal to the direction
12. The fork 15 is constituted by a shaped metallic plate
coated in plastic material, is hinged at the level of an
intermediate portion thereof about the pin 17 and has a
peripheral C-shaped seat 20 designed to receive the lock
striker 3 and delimited laterally by a pair of teeth 21, 22.
[0019] The fork 15 is subject in a known way to the
return action of a helical spring 23 (Figures 4 and 5)
wound around the pin 17 and constrained, at the ends
thereof, to an appendage 24 of said fork 15 and to a stop
carried by the body 4 (not shown); in particular, the fork
15 is thrust by the spring 23 towards an opening position
(Figure 4), wherein it is disposed laterally with its tooth
21 against a stop 25 carried by the wall 14 at the side of
the opening 13 and enables engagement and disengage-
ment of the lock striker 3 in/from its seat 20.
[0020] Under the thrust of the lock striker 3 and follow-
ing slamming of the door, the fork 15 rotates about the
axis A from the opening position towards a closing posi-
tion (Figure 3), wherein the tooth intercepts the passage
defined by the groove 11 and by the slot of the closing
plate of the compartment 5, preventing the lock striker 3
from escaping from the seat 20.
[0021] The dog 16 is constituted by a shaped metallic
plate coated with plastic material extending on the same
plane as the fork 15 and on one side thereof. The dog
16 has a terminal projection 26, which is designed to
couple against the tooth 21 of the fork 15, to block it in a
releasable way in the closing position, and is thrust by a
helical spring 27 to rotate about the axis B towards the
fork 15.
[0022] With reference to Figures 1 and 4, the dog 16
is fixed to an actuating arm 28, preferably produced in
plastic material and defined by an elongated plate, which
extends radially with respect to the pin 18, is housed in
the compartment 6 and rotates together with the dog 16
about the pin 18 on a plane orthogonal to the axis B. The
arm 28 has a face 29 extending from the axial part op-
posite the dog 16 and carrying a projection 30, which
protrudes parallel to the axis B and comprises two op-
posed terminal portions 31, 32 positioned side by side

along the face 29.
[0023] When the fork 15 is blocked by the dog 16 in
the closing position, the portion 31 assumes a position
wherein it can receive from the unit 1 thrust forces de-
signed to cause release of the mechanism 8 from the
lock striker 3 and thus open the door.
[0024] The unit 1 is housed in the compartment 6 and
is controllable by means of manually controlled movable
elements associated with the door of the motor vehicle,
such as the inside and outside handles (not shown), by
means of a key unit (not shown) carried by the door on
the outside of the motor vehicle, and/or by means of an
electrical actuator unit (not shown) constituting part of
the lock 2.
[0025] The unit 1 comprises an opening mechanism
33 constituted by two opening devices 34, 35, which are
disposed parallel to each other, are controlled to cause
release of the mechanism 8 from the lock striker 3 fol-
lowing manual action by a user respectively on the out-
side handle and on the inside handle of the door and
comprises respective connecting thrust rods 36, 37 de-
signed to interact with the projection 30, to disengage
the dog 16 from the fork 15. The connecting rods 36, 37
are defined by plates lying on planes orthogonal to the
axes A and B and superimposed on each other and have
an elongated shape in a transverse direction to the arm
28. The connecting rods 36, 37 comprise respective ends
38, 39 facing the projection 30 and shaped in a manner
complementary to the shape of the portion 31, and re-
spective ends 40, 41, opposite the ends 38, 39 and ro-
tating about respective hinge axes C and D movable and
parallel to the axes A and B.
[0026] The connecting rods 36, 37 are movable sepa-
rately from each other in the respective planes thereof
starting from a reversed position, wherein the ends 40,
41 are disposed against a stop wall (not shown) laterally
delimiting the compartment 6 of the body 4, towards an
advanced position towards the projection 30, against the
elastic action of respective helical springs 42, 43 (partially
shown in Figure 4) wound around a cylindrical pin 44,
which extends in a cantilever fashion from the wall 7 par-
allel to the pins 17, 18 and is disposed on the side of the
connecting rods 36, 37 in a position spaced from said
connecting rods 36, 37.
[0027] With particular reference to figures 2, 4 and 5,
the connecting rods 36, 37 delimit respective slots 45,
46, which are elongated along respective directions E
and F orthogonal to the axes C and D and transverse to
the arm 28 and house respective disks 47, 48, each dis-
posed on the same plane as the relative connecting rod
36, 37. The disks 47, 48 engage the slots 45, 46 in a
sliding manner to guide the relative connecting rods 36,
37 along the directions E and F between the aforesaid
reversed and advanced positions and are coupled to the
body 4 so as to rotate eccentric, separately from each
other, about the same fixed axis G parallel to the axis B.
The lateral surfaces of the disks 47, 48 define respective
cams, as they exert a transverse thrust on the surfaces
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delimiting the relative slots 45, 46, during rotation about
the axis G, to direct the advance trajectories of the con-
necting rods 36, 37, defined by the directions E and F,
respectively about the axes C and D with respect to the
position of the projection 30, as shall be better described
hereunder.
[0028] With reference to Figure 2, advance of the con-
necting rod 36 from the reversed position towards the
advanced position is controlled by an external control
lever 51, which is defined by a plate essentially shaped
with a circular sector, lying on a plane parallel to the plane
of the connecting rod 36 and disposed in an intermediate
position between said connecting rod 36 and the metallic
plate closing the compartment 6.
[0029] The lever 51 comprises a terminal coupling por-
tion, hinged about the end of the pin 44 about an axis H
parallel to the axes A, B and C, and two appendages 54,
55 spaced angularly from each other about said axis H.
The appendage 54 is hinged at the end 40 of the con-
necting rod 36 about the axis C, while the appendage 55
is connected, in use, to the outside handle of the door,
in a way not shown (for example by interposing a Bowden
cable transmission) and so that the lever 51, following
operation of said outside handle, rotates about the axis
H in a direction L of rotation against the elastic action
exerted by the spring 42 on the connecting rod 36, to
thrust the connecting rod 36 towards its advanced posi-
tion.
[0030] According to the illustration in Figure 5, the
opening device 35 comprises, moreover, a relay lever 57
facing the wall 7, produced in metallic material, L-shaped
and comprising an intermediate portion 58 which is
hinged to the pin 44 to enable the lever 57 to rotate about
the axis H.
[0031] The lever 57 comprises, moreover, a pair of
arms 59, 60, which extend in a cantilever fashion from
the portion 58 and radially with respect to the axis H. The
arm 59 is interposed axially between the connecting rod
37 and the wall 7 and is hinged, at its free end, to the end
41 of the connecting rod 37 about the axis D, while the
arm 60 extends in a position side by side with the con-
necting rods 36, 37 towards the pin 18 and carries in a
cantilever fashion, at the free end thereof, a tooth 61,
which projects in a direction parallel to the axis H in the
opposite direction to the wall 7.
[0032] Again with reference to the Figure 5, the device
35 is controlled by an internal control lever 62 comprising
an intermediate portion 64, which is hinged by means of
a pin 63 (Figure 1) to a metallic supporting bracket fixed
to the body 4 (not shown), to allow the lever 62 to rotate
about an axis M orthogonal to the axis H. The lever 62
also comprises two arms 65, 66, which extend in a can-
tilever fashion from the portion 64 in positions diametri-
cally opposite each other, which together make the lever
62 essentially C-shaped and terminate with respective
thrust teeth 67, 68 spaced apart from each other in a
direction parallel to the axis M.
[0033] The lever 62 also comprises a radial appendage

70 extending in a cantilever fashion from the arm 66 and
connected, in use, to the inside handle of the door, in a
way not shown, and is rotatable, following activation of
said inside handle, about the axis M in a direction N of
rotation along an opening travel path starting from a po-
sition at rest (figure 2), wherein the teeth 61, 67 are facing
each other and adjacent in a tangential direction with
respect to the axes H and M. In particular, by rotating
along said opening travel path against the elastic return
action exerted by a wire spring 71, which will be better
described hereunder, the tooth 67 is positioned against
the tooth 61 and, subsequently, exerts a thrust action on
said tooth 61 to make the lever 57 rotate about the axis
H and, therefore, make the connecting rod 37 slide to-
wards its advanced position against the elastic action of
the spring 43.
[0034] According to the illustrations in Figures 1 and
2, the unit 1 also comprises a principal inhibiting device
73, which can be activated selectively to make operation
of the outside handle of the door ineffective and to inhibit
opening of the door from the outside, producing an ex-
ternal safety function of the lock 2. The device 73 com-
prises a disk 47 and a superimposed actuation element
74, coaxial and angularly integral with said disk 47. Under
the action of the element 74, the disk 47 rotates about
the axis G between a first end of travel position (not
shown) wherein the connecting rod 36 is directed with
the end 38 aligned with the portion 31 of the projection
30 along the direction E, and a second end of travel po-
sition (figure 1), wherein the trajectory of advance of the
connecting rod 36, defined by the direction E, extends to
the side of the projection 30.
[0035] Therefore, in this second end of travel position,
the end 38 of the connecting rod 36 translates towards
its advanced position without encountering the projection
30 and, therefore, without being able to cooperate with
the dog 16, so that the external safety function is en-
gaged, while in the aforesaid first end of travel position
the end 38 of the connecting rod 36, translating towards
its advanced position, is able to thrust the portion 31 to
rotate the dog 16 and disengage said dog 16 from the
fork 15, so that the external safety function is disengaged.
[0036] The actuation element 74 comprises two exter-
nally toothed sectors 75, 76 (Figure 2), which extend on
a plane orthogonal to the axis G, are diametrically oppo-
site each other and can be actuated to cause rotation of
the element 74 about the axis G. In particular, the sector
75 meshes with a pinion actuated by an electrical actuator
of the lock 2 (not shown), has a diameter greater than
the diameter of the sector 76 and defines a circumferen-
tial groove 77 (Figure 1) produced on a face axially op-
posite with respect to the disk 47 and to the connecting
rod 36. The sector 76, on the other hand, receives move-
ment from a relay lever 79 (Figures 2 and 4) constituting
part of the device 73 and defined by a shaped plate ex-
tending on the same plane as the sectors 75,76.
[0037] With reference to Figure 4, the lever 79 com-
prises an intermediate portion 80, which is hinged to the
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pin 44, to allow rotation of the lever 79 about the axis H,
is axially facing the lever 51, carries in a cantilever fashion
a toothed sector 81 meshing with the sector 76 and has
a peripheral seat 82 engaged with circumferential clear-
ance by a projection 83. In particular, the projection 83
constitutes part of a control lever 84, which is hinged to
the pin 44 about the axis H in an intermediate axial po-
sition between the levers 57 and 79 and is actuated in a
known way, not describe in detail, by the key unit of the
door, to rotate the lever 79 and engage/disengage the
external safety function.
[0038] Again with reference to Figure 4, the lever 79
also comprises an arm, 85, which is C-shaped and is
coupled to the body 4 by means of a helical spring 86
defining a dead positioning point, beyond which the lever
79 rotates selectively in two stable reference positions
defined by respective end of travel stops (not shown) and
corresponding to the first and second end of travel posi-
tion of the disk 47.
[0039] The arm 85 comprises a portion 87 extending
radially from the portion 80 and a subsequent circumfer-
ential portion 88, which terminates with an end 89 cou-
pling with the internal control lever 62. The end 89 has a
U-shaped seat 90 defined by a radial shoulder 91 with
respect to the axis H and by two circumferential protru-
sions 92 with respect to said axis H, and carries in a
cantilever fashion a tooth 94 on a face thereof orthogonal
to the axis H and facing the lever 62.
[0040] The tooth 94 is disposed in contact with the tooth
68 in a direction tangential to the axes H and M to receive
thrust from the lever 62 aimed at engaging the external
safety function following a control from inside the pas-
senger compartment, for example on the inside handle
of the door. In fact, following said internal control, the
lever rotates starting from its position at rest in the direc-
tion opposite the direction N towards an actuation posi-
tion of the principal inhibiting device 73, that is in the
opposite direction to the opening travel path described
above, and causes rotation of the lever 79 in a direction
P of rotation, to take the disk 47 to its aforesaid second
end of travel position, simultaneously moving the tooth
67 away from the tooth 61.
[0041] The tooth 94 is forced against the tooth 68 by
the spring 71, which comprises an intermediate cylindri-
cal helical stretch (not visible in the attached figures)
wound around the pin 63, and two opposed terminal
branches 96, 97. The branch 96 is constrained to the arm
66, while the branch 97 comprises an intermediate rec-
tilinear stop portion 98, which is disposed against the
shoulder 91 in a direction tangential to the axes H and
M, is held engaged in the seat 90 by the protrusions 92
and is designed to transfer, from the lever 62 to the lever
79, thrusts aimed at disengaging the external safety func-
tion following a control from inside the passenger com-
partment, for example on the inside handle of the door.
In fact, by turning the lever 62 towards its position at rest
in the direction N starting from the position to activate the
device 73, the portion 98 thrusts the lever 79 in an op-

posite direction of rotation to the direction P, to return the
disk 47 to its aforesaid first end of travel position, simul-
taneously moving the tooth 67 back towards the tooth
61. Thanks to the fact that the end 89 is constrained an-
gularly between the tooth 68 and the portion 98, for the
lever 62 the at rest and activation positions of the device
73 are stable and defined by the elastic positioning action
exerted by the spring 86 on the lever 79.
[0042] With reference to Figure 4, the branch 97 also
comprises a terminal rectilinear stop portion 100, which
is parallel to the portion 98, is connected to said portion
98 by means of a transverse portion 101, and is designed
to cooperate positioned against the portion 32 of the pro-
jection 30 when the fork 15 is disposed in its opening
position. In this opening position the projection 26 of the
dog 16 is side by side with the tooth 22 of the fork 16 (in
a way not shown), while the arm 28 is reversed with re-
spect to the connecting rods 36, 37, in a position wherein
the portion 32 intercepts the trajectory of the portion 100
during any rotation of the lever 79 in the direction P to
prevent the external safety function from being engaged.
[0043] If the lever 79 is in any case forced to activate
the device 73, interception of the portion 32 causes the
branch 97 to bend elastically determining, on said lever
79, an elastic return action in the direction of rotation
opposite the direction P, without causing breakages on
the unit 1.
[0044] With reference to Figure 1, instead, when the
fork 15 is disposed in its closing position and is blocked
by the dog 16, the arm 28 is advanced towards the con-
necting rods 36, 37, in a position whereby the portion 100
is free to pass beyond the projection 30 during any rota-
tion of the lever 79 in the direction P aimed at engaging
the external safety function.
[0045] According to the illustrations in Figures 1 and
5, the unit 1 also comprises an auxiliary inhibiting device
103, which can be activated selectively to make actuation
of the inside handle of the door ineffective and inhibit
opening of the door from the inside, producing an internal
safety function of the lock 2, normally indicated with the
term "dead lock".
[0046] The device 103 comprises the disk 48 and an
actuation element 104, which is superimposed on and
coaxial to the element 74 and is designed to rotate the
disk 48 about the axis G analogously to the action per-
formed by the element 74 on the disk 47. In brief, in a
first end of travel position of the disk 48, the end 39 of
the connecting rod 37 is aligned with the portion 31 along
the direction F and is able to thrust the projection 30 to
rotate the dog 16 and disengage said dog 16 from the
fork 15, so that the internal safety function is disengaged
(figure 1), while in a second end of travel position of the
disk 48, the end 39 translates towards its advanced po-
sition without encountering the projection 30 and, there-
fore, without being able to cooperate with the dog 16, so
that the internal safety function is engaged (figure 5).
[0047] The actuation element 104 is coupled in an an-
gularly fixed way to the disk 48 by means of a cylindrical
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pin 105, which extends through the element 74 and is
hinged at the wall 7 to the body 6 about the axis G. The
element 54 carries in a cantilever fashion a stop tooth
107 extending parallel to the axis G towards the sector
75 and comprises a sector 108 with external toothing
(figure 2), which can be actuated by an electrical actuator
(not shown) to cause rotation of the element 104 about
the axis G between a first configuration (Figure 1), where-
in the disk 48 is disposed in its first end of travel position
and the tooth 107 engages the groove 77 with clearance,
and a second configuration (not shown), wherein the disk
48 is disposed in its second end of travel position and
the tooth 107 is disposed radially against the portion 80
of the lever 79. In this second configuration, the tooth
107 engages a stop seat 109 (figure 2) defined circum-
ferentially by the portion 87 and by the sector 81, to block
rotation of the lever 79 in the opposite direction to the
direction P when the external safety function is engaged,
in order to prevent this external safety function from being
disengaged by means of tools inserted into the passen-
ger compartment from the outside, for example between
the window and the body of the door, when the motor
vehicle is left unattended.
[0048] With reference to Figure 5, when the dead lock
function is engaged and the lever 62 is forced to be ro-
tated in the direction N from its position to activate the
device 73 towards its position at rest, the lever 79 is
blocked by the device 103 and holds the branch 97 en-
abling it to bend elastically, while the tooth 68 tends to
move away from the tooth 94 (in a way not shown) and
the tooth 67 tends to move towards the tooth 61. Bending
of the spring 71 exerts an elastic thrust on the lever 62
in the opposite direction of rotation to the direction N to-
wards its position to activate the device 73, without caus-
ing breaking stresses on the components of the devices
73 and 103. Moreover, even if the force applied to the
lever 62 was sufficient to act on the tooth 61 to thrust the
lever 57, the engaged "dead lock" function would prevent
the connecting rod 37 from interacting with the projection
30 and, therefore, prevent opening of the door from the
inside.
[0049] Summarizing the description above and starting
from the operating condition shown in Figure 4, when the
door is open the projection 30 is spaced from the con-
necting rods 36, 37 and is designed to cooperate with
the portion 100 of the spring 71 to obstruct engagement
of the external safety function.
[0050] Under the thrust of the lock striker 3 and follow-
ing slamming of the door, the fork 15 rotates towards the
closing position thereof, wherein it is stopped by the dog
16 (Figure 3). In this operating condition the projection
30 is disposed in a position adjacent to the connecting
rods 36, 37 and aligned with the ends 38, 39 along the
directions E and F, so that it is possible to control release
of the mechanism 8 from the lock striker 3 by operating
the levers 62 or 51 respectively by means of the inside
or the outside handles of the door.
[0051] With reference to the operating condition shown

in Figures 1 and 2, by activating the device 73 from inside
the passenger compartment, for example using the lever
62, or from outside the motor vehicle, for example using
the lever 84, the connecting rod 36 is rotated about the
axis C to divert the trajectory of advance defined by the
direction E, so that rotation of the external control lever
51 and translation of the connecting rod 36 are made
ineffective, producing the external safety function.
[0052] Finally, passing to the operating condition
shown in Figure 5, activation of the device 103 from out-
side the motor vehicle by rotation of the sector 108 caus-
es rotation of the connecting rod 37 about the axis D to
divert the trajectory of advance defined by the direction
F, so that the opening travel path of the internal control
lever 62 and translation of the connecting rod 37 are
made ineffective, producing the internal safety function.
Simultaneously, activation of the device 103 causes
blocking of the device 73 by means of engagement of
the tooth 107 in the seat 109 and thereby prevents de-
activation of the internal safety function from inside the
passenger compartment.
[0053] As described above, any forcing aimed at en-
gaging the external safety function when the door is open,
or aimed at rotating the lever 62 in the direction N of
rotation to disengage the external safety function when
the dead lock function is engaged, cause the spring 71
to bend and, therefore, prevents breakage of any of the
components of the unit 1.
[0054] From the above it is apparent that the lever 62
and the end 89 of the lever 79 have a relatively simple
shape, are hence relatively simple to produce and to
mount and, in particular, are not subject to risks of inter-
ference or of disengagement during their movement dur-
ing activation/deactivation of the device 73.
[0055] Moreover, when the "dead lock" function is en-
gaged and the device 73 is blocked by the tooth 107, any
forcing on the lever 62 merely causes the spring 71 to
bend, without the risk of breakages of the components
of the unit 1.
[0056] Moreover, the configuration of the spring 71 and
of the levers 62, 79 enables relatively low overall dimen-
sions and a relatively low number of pieces to be ob-
tained.
[0057] Finally, the presence of the portion 100 de-
signed to cooperate with the projection 30 enables acti-
vation of the device 73 to be prevented when the door is
open.
[0058] From the above, finally, it is apparent that mod-
ifications and variants may be made to the unit 1 and to
the lock 2 described with reference to the attached fig-
ures, without however departing from the scope of pro-
tection of the present invention.
[0059] In particular, the lock 2 may be modular, or the
unit 1 and the mechanism 8 may be mounted on separate
supporting bodies.
[0060] The lock 2 may be fixed to the upright of the
door compartment and interact with a lock striker carried
by the door.
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[0061] The unit 1 may be produced without the device
103, or the device 103 may be produced without the tooth
107 and perform a "child safety" function, instead of the
"dead lock" function.
[0062] The movable manual control elements of the
levers 62 and 51 may be defined by push-buttons of the
door, rather than by handles.
[0063] Finally, the spring 71 may vary in type to and,
in particular, the branch 97 may differ in shape from those
shown purely by way of example.

Claims

1. Mechanical actuation unit (1) of a lock (2) for a door
of a motor vehicle; the lock comprising a closing
mechanism (8) designed to couple in a releasable
way with a lock striker (3) to determine closing of
said door; the mechanical actuation unit comprising:

- an opening mechanism (33) controlled to
cause release of said closing mechanism (8)
from said lock striker (3) following manual actu-
ation by a user on an external movable element
or on an internal movable element associated
with said door respectively on the outside and
on the inside of said motor vehicle;
- an internal control lever (62) designed to be
connected to said internal movable element and
rotatable starting from a position at rest along
an opening travel path against the elastic action
of a return spring (71), to control said opening
mechanism (33) and open said door;
- a principal inhibiting device (73) that can be
activated selectively to make actuation ineffec-
tive on said external movable element and inhibit
opening of said door from the outside; and
- deactivation means (62,98) of said principal
inhibiting device (73) that can be controlled from
inside said motor vehicle to enable opening of
said door from the outside;

said return spring (71) comprising a first stop portion
(98) which is a part of said deactivation means (62,
98); said internal control lever (62) being rotatable
from and
towards said position at rest on the opposite side to
said opening travel path, to control activation and
deactivation of said principal inhibiting device (73);
characterized in that said principal inhibiting device
(73) comprises a rotatable relay
lever (79), with a terminal portion (89) interposed be-
tween said first stop portion (98) and a thrust tooth
(68) constituting part of said internal control lever
(62) so that the terminal portion (89) is disposed rest-
ing against said first stop portion (98); said return
spring (71) exerting on said internal control lever (62)
an elastic action to maintain said thrust tooth (68) in

contact with said terminal portion (89).

2. Unit as claimed in claim 1, characterized in that
said terminal portion (89) defines a U-shaped seat
(90) engaged by said first stop portion (98).

3. Unit as claimed in claim 1 or 2, characterized in
that said principal inhibiting device (73) comprises
a positioning spring (86) mounted in a bistable way
to allow said relay lever (79) to rotate selectively be-
tween two stable positions corresponding respec-
tively to activation and deactivation of said principal
inhibiting device (73).

4. Unit as claimed in any one of claims 1 to 3, charac-
terized in that said internal control lever (62) and
said relay lever (79) are rotatable around respective
axes (M, H) orthogonal to each other.

5. Unit as claimed in any one of claims 1 to 4, charac-
terized in that said return spring (71) comprises a
second stop portion (100) designed to prevent acti-
vation of said principal inhibiting device (73) when
said closing mechanism (8) is disposed in a config-
uration of release from said lock striker (3).

6. Unit as claimed in claim 5, characterized in that
said first and second stop portion (98, 100) constitute
part of the same terminal branch (97) of said return
spring (71).

7. Unit as claimed in claim 5 or 6, characterized in
that said closing mechanism (8) comprises a rotat-
able dog (16); said second stop portion (100) being
defined by an end (100) of said return spring (71)
designed to cooperate with a shoulder (32) integral
with said dog (16).

8. Unit as claimed in any one of the previous claims,
characterized in that said return spring (71) is a
wire spring.

9. Unit as claimed in claims 7 or 8, characterized
in that said first and second stop portions (98, 100)
are rectilinear and parallel with each other.

10. Unit as claimed in any one of the previous claims,
characterized in that it also comprises an auxiliary
inhibiting device (103) which can be activated selec-
tively to make actuation ineffective on said internal
movable element and inhibit opening of said door
from the inside.

11. Lock (2) for a door of a motor vehicle; the lock com-
prising a closing mechanism (8) designed to couple
in a releasable way with a lock striker (3) to determine
closing of said door, and a mechanical actuation unit
(1) according to any one of the previous claims.
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Patentansprüche

1. Mechanische Betätigungseinheit (1) für ein Schloss
(2) einer Tür eines Kraftfahrzeugs; wobei das
Schloss einen Schließmechanismus (8) aufweist,
der auf lösbare Weise mit einem Schließbolzen (3)
gekoppelt werden kann, um ein Schließen der Tür
festzustellen;
wobei die mechanische Betätigungseinheit auf-
weist:

- einen Öffnungsmechanismus (33), der gesteu-
ert wird, um ein Lösen des Schließmechanis-
mus (8) von dem Schließbolzen (3) zu bewirken,
nachdem ein bewegliches Außenelement oder
ein bewegliches Innenelement, das außerhalb
bzw. innerhalb des Kraftfahrzeugs an der Tür
angebracht ist, von einem Benutzer manuell be-
tätigt worden ist;
- einen inneren Steuerhebel (62), der mit dem
beweglichen Innenelement verbunden ist und
aus einer Ruheposition entlang eines Öffnungs-
laufwegs gegen die elastische Wirkung einer
Rückstellfeder (71) drehbar ist, um den Öff-
nungsmechanismus (33) zu steuern und die Tür
zu öffnen;
- eine Haupthemmvorrichtung (73), die selektiv
aktiviert werden kann, um eine Betätigung des
beweglichen Außenelements wirkungslos zu
machen und ein Öffnen der Tür von außen zu
verhindern; und
- Deaktivierungseinrichtungen (62, 98) der
Haupthemmvorrichtung (73), die vom Kraftfahr-
zeuginneren aus gesteuert werden können, um
ein Öffnen der Tür von außen zu erlauben;

wobei die Rückstellfeder (71) einen ersten An-
schlagabschnitt (98) aufweist, der ein Teil der Deak-
tivierungseinrichtungen (62, 98) ist;
wobei der innere Steuerhebel (62) aus und hin zu
der Ruheposition an der dem Öffnungslaufweg ge-
genüberliegenden Seite drehbar ist, um eine Akti-
vierung und eine Deaktivierung der Haupthemmvor-
richtung (73) zu steuern;
dadurch gekennzeichnet, dass
die Haupthemmvorrichtung (73) einen drehbaren
Relaishebel (79) aufweist, dessen Endabschnitt (89)
zwischen dem ersten Anschlagabschnitt (98) und ei-
nem Drückerzahn (68), der Teil des inneren Steuer-
hebels (62) ist, angeordnet ist, so dass der En-
dabschnitt (89) an dem ersten Anschlagabschnitt
(98) anliegt;
die Rückstellfeder (71) eine elastische Wirkung auf
den inneren Steuerhebel (62) ausübt, um den Drü-
ckerzahn (68) in Kontakt mit dem Endabschnitt (89)
zu halten.

2. Einheit nach Anspruch 1, dadurch gekennzeich-

net, dass der Endabschnitt (89) einen U-förmigen
Sitz (90) definiert, der durch den ersten Anschlag-
abschnitt (98) in Eingriff genommen wird.

3. Einheit nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass die Haupthemmvorrichtung (73) ei-
ne Positionierungsfeder (86) aufweist, die auf bista-
bile Weise angebracht ist, um dem Relaishebel (79)
zu erlauben, sich selektiv zwischen zwei stabilen Po-
sitionen zu drehen, die einer Aktivierung und einer
Deaktivierung der Haupthemmvorrichtung (73) ent-
sprechen.

4. Einheit nach einem der Ansprüche 1 bis 3, dadurch
gekennzeichnet, dass der innere Steuerhebel (62)
und der Relaishebel (79) um jeweilige Achsen (M,
H) drehbar sind, die zueinander orthogonal sind.

5. Einheit nach einem der Ansprüche 1 bis 4, dadurch
gekennzeichnet, dass die Rückstellfeder (71) ei-
nen zweiten Anschlagabschnitt (100) aufweist, der
konfiguriert ist, eine Aktivierung der Haupthemmvor-
richtung (73) zu verhindern, wenn der Schließme-
chanismus (8) in einer von dem Schließbolzen (3)
gelösten Stellung angeordnet ist.

6. Einheit nach Anspruch 5, dadurch gekennzeich-
net, dass der erste und zweite Anschlagabschnitt
(98, 100) Teil desselben Endzweigs (97) der Rück-
stellfeder (71) sind.

7. Einheit nach Anspruch 5 oder 6, dadurch gekenn-
zeichnet, dass der Schließmechanismus (8) einen
drehbaren Mitnehmemer (16) aufweist; wobei der
zweite Anschlagabschnitt (100) von einem Ende
(100) der Rückstellfeder (71) gebildet wird und mit
einer Schulter (32), die integral mit dem Mitnehmer
(16) ist, zusammenwirkt.

8. Einheit nach einem der vorstehenden Ansprüche,
dadurch gekennzeichnet, dass die Rückstellfeder
(71) eine Drahtfeder ist.

9. Einheit nach Anspruch 7 oder 8, dadurch gekenn-
zeichnet, dass der erste und zweite Anschlagab-
schnitt (98, 100) geradlinig und zueinander parallel
sind.

10. Einheit nach einem der vorstehenden Ansprüche,
dadurch gekennzeichnet, dass sie außerdem eine
Hilfshemmvorrichtung (103) aufweist, die selektiv
aktiviert werden kann, um eine Betätigung des be-
weglichen Innenelements wirkungslos zu machen
und ein Öffnen der Tür von innen zu verhindern.

11. Schloss (2) für eine Tür eines Kraftfahrzeugs; wobei
das Schloss einen Schließmechanismus (8), der auf
lösbare Weise mit einem Schließbolzen (3) gekop-
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pelt werden kann, um ein Schließen der Tür festzu-
stellen, und eine mechanische Betätigungseinheit
(1) nach einem der vorstehenden Ansprüche auf-
weist.

Revendications

1. Unité d’actionnement mécanique (1) d’un verrou (2)
pour une portière d’un véhicule automobile ; le ver-
rou comprenant un mécanisme de fermeture (8) con-
çu pour se coupler de manière libérable avec une
gâche de verrou (3) pour déterminer la fermeture de
ladite portière ; l’unité d’actionnement mécanique
comprenant :

- un mécanisme d’ouverture (33) commandé
pour provoquer la libération dudit mécanisme
de fermeture (8) de ladite gâche de verrou (3)
après un actionnement manuel par un utilisateur
sur un élément externe mobile ou sur un élément
interne mobile associés à ladite portière respec-
tivement sur l’extérieur et sur l’intérieur dudit vé-
hicule automobile ;
- un levier interne de commande (62) conçu pour
être relié audit élément interne mobile et pou-
vant tourner à partir d’une position de repos le
long d’un trajet de déplacement d’ouverture con-
tre l’action élastique d’un ressort de rappel (71),
pour commander ledit mécanisme d’ouverture
(33) et ouvrir ladite portière ;
- un dispositif principal d’inhibition (73) qui peut
être actionné de manière sélective pour rendre
l’actionnement inefficace sur ledit élément ex-
terne mobile et inhiber l’ouverture de ladite por-
tière depuis l’extérieur ; et
- un moyen de désactivation (62, 98) dudit dis-
positif principal d’inhibition (73) qui peut être
commandé depuis l’intérieur dudit véhicule
automobile afin de permettre l’ouverture de la-
dite portière depuis l’extérieur ;

ledit ressort de rappel (71) comprenant une première
partie de butée (98) qui fait partie dudit moyen de
désactivation (62, 98) ;
ledit levier interne de commande (62) pouvant tour-
ner à partir et en direction de ladite position de repos
sur le côté opposé jusqu’audit chemin de déplace-
ment d’ouverture, pour commander l’activation et la
désactivation dudit dispositif principal d’inhibition
(73) ;
caractérisée en ce que ledit dispositif principal d’in-
hibition (73) comprend un levier de relais rotatif (79),
avec une partie terminale (89) interposée entre ladite
première partie de butée (98) et une dent de poussée
(68) faisant partie dudit levier interne de commande
(62) de sorte que la partie terminale (89) soit dispo-
sée de manière à s’appuyer contre ladite première

partie de butée (98) ; ledit ressort de rappel (71) exer-
çant sur ledit levier interne de commande (62) une
action élastique pour maintenir ladite dent de pous-
sée (68) en contact avec ladite partie terminale (89).

2. Unité telle que revendiquée dans la revendication 1,
caractérisée en ce que ladite partie terminale (89)
définit un siège en forme de U (90) engagé par ladite
première partie de butée (98).

3. Unité telle que revendiquée dans la revendication 1
ou 2, caractérisée en ce que ledit dispositif principal
d’inhibition (73) comprend un ressort de positionne-
ment (86) monté de manière bistable afin de permet-
tre audit levier de relais (79) de tourner de manière
sélective entre deux positions stables correspondant
respectivement à l’activation et à la désactivation du-
dit dispositif principal d’inhibition (73).

4. Unité telle que revendiquée dans l’une quelconque
des revendications 1 à 3, caractérisée en ce que
ledit levier de commande interne (62) et ledit levier
de relais (79) peuvent tourner autour d’axes respec-
tifs (M, H) orthogonaux l’un à l’autre.

5. Unité telle que revendiquée dans l’une quelconque
des revendications 1 à 4, caractérisée en ce que
ledit ressort de rappel (71) comprend une deuxième
partie de butée (100) conçue pour empêcher l’acti-
vation dudit dispositif principal d’inhibition (73) lors-
que ledit mécanisme de fermeture (8) est disposé
dans une configuration de libération à partir de ladite
gâche de verrou (3).

6. Unité telle que revendiquée dans la revendication 5,
caractérisée en ce que lesdites première et deuxiè-
me parties de butée (98, 100) font partie de la même
branche terminale (97) dudit ressort de rappel (71).

7. Unité telle que revendiquée dans la revendication 5
ou 6, caractérisée en ce que ledit mécanisme de
fermeture (8) comprend un tenon rotatif (16) ; ladite
deuxième partie de butée (100) étant définie par une
extrémité (100) dudit ressort de rappel (71) conçue
pour coopérer avec un épaulement (32) solidaire du-
dit tenon (16).

8. Unité telle que revendiquée dans l’une quelconque
des revendications précédentes, caractérisée en
ce que ledit ressort de rappel (71) est un ressort en
fil métallique.

9. Unité telle que revendiquée dans la revendication 7
ou 8, caractérisée en ce que lesdites première et
deuxièmes parties de butée (98, 100) sont rectilignes
et parallèles l’une à l’autre.

10. Unité telle que revendiquée dans l’une quelconque
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des revendications précédentes, caractérisée en
ce qu’elle comprend en outre un dispositif auxiliaire
d’inhibition (103) qui peut être activé de manière sé-
lective pour rendre l’actionnement inefficace sur ledit
élément mobile interne et inhiber l’ouverture de ladite
portière depuis l’intérieur.

11. Verrou (2) pour une portière d’un véhicule
automobile ; le verrou comprenant un mécanisme
de fermeture (8) conçu pour se coupler de manière
libérable avec une gâche de verrou (3) pour déter-
miner la fermeture de ladite portière, et une unité
d’actionnement mécanique (1) selon l’une quelcon-
que des revendications précédentes.
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