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Description

[0001] This invention concerns a lock for motor vehicle
door lock.

[0002] It is emphasized that the term "door” is used in
this description and in the claims in its very widest
sense, to indicate whatsoever moving components from
an opening position and a closing position over an
access aperture to the internal compartment of a vehi-
cle. Consequently, with the above terms, in addition to
the side doors of the motor vehicles, as will be referred
to hereinafter without losing a sense of generality, they
also apply to the front and rear hatches and covers.
[0003] As is known, the closure systems for motor
vehicle doors shall essentially comprise a lock and a
striker respectively fitted to the door and to a fixed por-
tion of the bodywork in close proximity to the actual door
(or more seldom, vice versa). The lock comprises a clo-
sure mechanism able to cooperate with the striker in
such a manner as to achieve a relative locking between
the lock and the striker when the door is closed.

[0004] The known locks comprise in addition to the
closure mechanism an actuation mechanism together
with the closure mechanism and comprising a plurality
of levers able to achieve the opening and safety func-
tions.

[0005] In the case of a lock for a door, the actuation
mechanism comprises a lever to open from inside able
to be connected with an internal handle on the door, an
opening lever from outside able to be connected with an
external handle on the door and a safety kinetic device
actuated by means of a key from outside the door and
by means of a knob and/or the internal handle from the
inside of the door and able to assume a connected
safety position in which the lever for opening from out-
side is made ineffective and consequently opening by
means of the external lever is inhibited, and a discon-
nected safety position in which opening by means of the
external handle is enabled.

[0006] In the vehicles fitted with centralised locking,
the actuation mechanism also comprises a door locking
actuator and eventual signalling and control compo-
nents.

[0007] Locks of the type as described are known, in
which the closure mechanism and the control mecha-
nism are integrated and assembled in sequence upon a
common support body.

[0008] This solution which can be defined as inte-
grated, presents a number of disadvantages from the
production and functional viewpoints.

[0009] In the first place the production cycles are
rarely flexible; the locks must instead by produced in
various versions (for doors of various natures such as
front, rear, mechanical or with electrical actuation) and
for various applications: an integrated and sequential
assembly does not allow flexible transition from one ver-
sion to another type of lock, or to easily vary the design
in accordance with market requirements.
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[0010] In addition, the mechanisms composing the
lock may operate and consequently be inspected, only
on completion of assembly, therefore in the event of
inspection recording an anomaly it is not an easy task to
identify the causes immediately.

[0011] Locks are also known in which the housing
body consists of a plurality of shells, each of which sup-
ports a given number of lock components and is fitted in
an essentially modular manner; more particularly, locks
are known comprising a support and housing shell for
the closure mechanism and a support and housing shell
for the actuation mechanism.

[0012] Such shells function as supports during the
assembly of the relative components, but the mecha-
nisms are only able to operate once the lock is fully
assembled in its entirety. In addition, the support pro-
vided by the shells to the relative components are suffi-
cient during assembly, in that the shells progress along
the line in a predefined arrangement; nevertheless, the
lock components are not enclosed and support in a sta-
ble manner within the relative shells, and the various
modules therefore cannot be treated as free standing
components. In particular, they cannot be manufactured
on separate lines, inspected separately and freely
moved around.

[0013] In addition, the modules are subject to complex
functional interrelations such as to give the assembly a
complex matter.

[0014] The purpose of the present invention is to
achieve a lock for the door of the vehicle, which allows
the disadvantageous associated with known locks and
outlined above to be eliminated.

[0015] The above scope is achieved by the present
invention, in that it relates to a lock for a vehicle door, of
a type comprising a closure mechanism able to cooper-
ate with a striker and provided with a fork and a stop
cooperating with the fork to lock it in a releasable man-
ner in a releasable closure position on the said striker,
the said fork and the said stop being hinged about
respective pins, and an actuation mechanism able to
interact with the closure mechanism and comprising a
plurality of levers actuated by means of manual control
components associated with the said door and at least
a release component able to cooperate with the said
stop to release the said fork, characterized by the fact
that it includes:

a first support and housing casing for the said clo-
sure mechanism, the said pins being supported
exclusively by the first said casing;

a second support and housing casing for the said
actuation mechanism;

relative fixing means between the said first casing
and the said second casing;

the said first and second housing casing having
respective apertures to allow interaction between
the said exit component and the said stop.
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[0016] For a better understanding of the present
invention a number of preferred forms of actuation is
described hereinafter, as a non-restrictive example and
with reference to the appended drawings, wherein:

Fig. 1 is a perspective view of a modular lock with
mechanical actuation designed according to the
present invention;

Fig. 2 is a perspective view of the lock in Fig. 1, with
a closure module and an actuation modules and
their detailed breakdown;

Fig. 3 is a plan and sectional view of the closure
module for the lock in Fig. 1;

Fig. 4 and Fig. 5 are part sections with design
planes IV-IV and, respectively V-V in Fig. 3;

Fig. 6 is a plan view of the locking Figure 1 in sec-
tion corresponding with the actuation module;

Figs. 7, 8 and 9 are seen in lateral and diagram-
matic view of the lock in Figure 1, with parts
removed for the sake of clarity, illustrating various
operating conditions of the lock;

Fig. 10 is a part view, corresponding with that in Fig.
8, illustrating a variation in design of the lock;

Fig. 11 is a view corresponding with that in Fig. 7 of
a second form of actuation of the present invention,
in particular for a rear door of a motor vehicle, pro-
vided with a child-proof safety device;

the Figs. 12 and 13 illustrate in various operating
conditions, a variation in design of the child-proof
safety device in Fig. 9;

the Figs. 14 and 15 illustrate respectively in per-
spective and in diagrammatic side view a lock com-
plete with an electrically actuated door locking
actuator according to a third form of actuation of the
present invention;

the Figs. 16 and 17 illustrate respectively in per-
spective and in diagrammatic side view a lock hav-
ing a door locking actuator and electrical actuation
and with a signalling module according to a fourth
form of actuation of the present invention,

Fig. 18 is a perspective view illustrating the inter-
changeability of the actuating modules of the locks
according to Figs. 1 and 14.

[0017] With reference to the Figs. 1to 4, a lock is indi-
cated as an assembly under reference 1 for a motor
vehicle (not illustrated).

[0018] The lock 1 is modular and essentially com-
prises a closure module 2 and actuating module 3 able
to be assembled together to form an integrated unit.
[0019] The closure module 2 is arranged to be
secured to a portion of the bodywork 4 of a door (Fig. 7)
and to cooperate with a fixed striker 5, integral with an
upright (not illustrated) of the doorway, and diagrammat-
ically represented by dotted lines in Fig. 3.

[0020] More particularly, with reference to Figs. 110 5,
the closure mechanism 2 comprises essentially a cas-
ing 6 able to be secured to the said portion of bodywork
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4 and internally defining an aperture 7 and a closure
mechanism 8, housed within the aperture 7 and com-
prising in turn a fork 9, moving between an operative
opening position and operative complete closure posi-
tion (Fig. 3) on to the striker 5, and a stop 10 able to
achieve a spring connection on the fork 9 to lock it in a
releasable manner respectively in the complete closure
position and in a part closure position, also known as a
"first snap connection” (not illustrated), as an intermedi-
ary between the opening and complete closure posi-
tions.

[0021] With particular reference to Figs. 1 and 5, the
casing 6 of the closure module 2 has a prismatic form
and is of reduced thickness in relation to other dimen-
sions. The casing 6 has a "sandwich” structure and is
constituted by an intermediate shell 20 made of plastic
material and by a pair of metal base plates 21, 22 of
polygonal shape, mounted on opposing parts of the
shell 20 and thereby defining the aperture 7.

[0022] The casing 6 has a flat vertical side 23, defining
the greater dimension of the shell and placed vertically
in service, and an opposing side 24 with a broken away
profile of essentially isosceles trapezoidal form.

[0023] The casing 6 also has a side aperture 27 able
to allow the entry of the striker 5 in the aperture 7,
recessed in particular in the shell 20 and in the plate 21
corresponding with side 23 of the casing 6.

[0024] The fork 9 and the stop 10 are hinged about
respective fixed pins 28, 29 extending between the
plates 21, 22 and rigidly supported by these, and having
respective access A, B parallel with each other and
orthogonal in relation to the plates 21, 22.

[0025] The fork 9 consists of a moulded metal plate
covered with plastic material and essentially parallel
with plates 21, 22 and hinged to coincide with an inter-
mediate portion around the pin 28 and a peripheral seat
30 in C defined by a pair of teeth 31, 32 and able to
receive the striker 5. The fork 9 presents in addition
along a peripheral edge 33 and on the opposing part of
the seat 30, a pair of shoulders 34, 35 able to cooperate
in a spring-like manner with the stop, as will be
explained in detail further on.

[0026] The fork 9 rotates about axis A through an
opening position (not illustrated), in which the seat 30 is
turned towards the aperture 27 of the casing 6 and thus
allows the release of the striker 5 from the closure
mechanism 2, and the complete closure position (Fig.
3), in which the striker 5 is locked in the seat 30, and the
tooth 31 intercepts the aperture 27 preventing its
escape; the fork 9 is also pushed in a known manner
towards the opening position by means of a spring 36
wound about a pin 28 and secured to the fork 9 and to a
portion 37 of the casing 6, indicated in dotted line in Fig.
3.

[0027] The stop 10 comprises a metal engaging com-
ponent 38, hinged about the pin 29 and arranged to
cooperate by snap connection with the shoulders 34,35
of the fork 9, and an extended actuating arm 39 made of
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plastic material, also hinged about the pin 29 and angu-
larly coupled with the engaging component 38 by
means of a pair of key components 40, 41. The stop 10
is also pushed towards the fork 9 by a spring 42 wound
around the pin 29 and secured to the stop 10 itself and
to a portion 43 of the casing 6, indicated by a dotted line
in Fig. 3.

[0028] In particular, the engaging component 38 is
constituted by a plate essentially coplanar with fork 9
and has an L-shaped end-piece 44 able to snap-couple
with the shoulders 34, 35 to lock the fork 9 in releasable
manner in the complete closure position and in the part
closure position respectively.

[0029] The actuation arm 39 has an extended form in
a transverse direction to axis B of the pin 29 and to the
side 24 of the shell 20, and is located in superimposition
to the engaging component 38 and extends throughout
the whole of the width of the casing 6. The actuating
arm 39 is hinged about the pin 29 to coincide with its
end and carries in overhang, corresponding with an
opposing end 24, a projection 45 defining a control por-
tion of the stop intended to interact with the actuating
module 3. For that purpose the plate 22 has an aperture
46 at the point of the projection 45, in the form of a vent
essentially parallel with the side 23 of the casing 6.
[0030] The actuation module 3 comprises essentially
a casing 11 coupled with the casing 6 and internally
defining an aperture 12 and actuation mechanism 13
housed within the aperture 12. The actuating mecha-
nism 13 has a transmission lever 14 defining a release
lever for the mechanism and able to cooperate with the
closure mechanism 8, and in particular with the projec-
tion 45 of the stop 10, to determine the disconnection of
the stop 10 from the fork 9 and the opening of the lock 1.
[0031] The actuation mechanism 13 comprises in
addition an internal control lever 15 (Fig. 7) and external
control lever 16 (Fig. 8) cooperating with lever 14 and
arranged to connect respectively with an internal handle
and an external handle on the door (not illustrated).
[0032] Referring to Figs. 1 and 6 to 9, the casing 11 of
the actuation module 3 has an essentially prismatic
structure and similarly to the casing 6, a reduced sec-
tion in relation to all other dimensions. The casing 11,
advantageously made of plastic material, consists of a
hollow body 50 housing the actuation mechanism 13
and having an essentially flat base wall 51 and a side
wall 52, and an essentially flat cover 53. The side wall
52 has an essentially flat face 54, defining the larger
dimension of the casing 11.

[0033] When the lock 1 is assembled, the casing 11 is
knife-edge mounted on the casing 6 with the face 54
located in contact with plate 22, in a position adjacent to
side 23 of the casing 6.

[0034] Referring to Figs. 7 to 9, the transmission lever
14 has an elongated and essentially flat shape, and is
advantageously made of plastic material.

[0035] The lever 14 has an intermediate longitudinal
slot 55 closed on the inside of an edge 57 in relief in
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relation to the face of the lever 14 turned towards the
cover 53. The slot 55 is engaged by a fixed pin 56, sup-
ported between the walls 51 of the body 50 and the
cover 53 of the casing 11, and having orthogonal axis G
in relation to the wall 51 and the cover 53.

[0036] The lever 14 is mounted on the pin 56 in essen-
tially transverse manner to the face 54 of the casing 11
and presents an end portion 58 engaging an aperture
59 recessed in the face 54 of the casing 11, extended in
a direction parallel with the wall 51 of the body 50 and
the cover 53 of the casing 11 and facing in the relative
assembly position of the modules 2 and 3, the aperture
46 of plate 22 of casing 6. The portion 58 of the lever 14
is designed to cooperate in a spring manner with the
projection 45 to move it along an opening stroke C (Fig.
7).

[0037] The lever 14 moves parallel with the wall 51 of
the casing 11; more precisely the lever 14 is arranged to
rotate about the axis G within the limits imposed by the
dimensions of the aperture 59 engaged by the portion
58 and able to travel longitudinally between the limits
imposed by the length of the button hole 55, between an
advanced position illustrated in Figs.7 and 8 and in dot-
ted lines in Fig. 9, in which it is arranged with the portion
58 projecting from the casing 11 inside the casing 6 and
adjacent to the projection 45, and in the withdrawn posi-
tion, in which the portion 58 does not project inside the
casing 6 and is thus out of line with the projection 45.
[0038] Lever 14 is held by a traction spring 61,
anchored to the casing 11, in angular resting position
(Figs.7, 8, continuous line) in which its portion 58 is
placed to bear against a stop component 62 integral
with casing 11 and extending transversely to the side 53
towards the inside of casing 11 from a lower longitudinal
end of the aperture 59.

[0039] The lever 14 finally presents a control arm 64
opposing portion 58 and arranged to cooperate with
levers 15, 16 respectively for internal and external con-
trol, as will be outlined in detail below.

[0040] The internal control lever 15, advantageously
made of plastic material, is essentially flat and hinged
about the pin 56.

[0041] The lever 15 has a control arm 66 externally
projecting from casing 11 through a relative upper slot
67 (Figs. 1 & 6), recessed in the side 54a, and arranged
for securing to a tie-rod (known and not illustrated) con-
nected with the internal handle of the door.

[0042] The lever 15 is held by a standard type spring,
not illustrated, in a rest position, illustrated in Fig. 7
(continuous line) in which the arm 66 cooperates with
an end of the slot 67 turned towards the closure module
2. The arm 66 has along one of its opposing edges to
the closure module 2, a projection 65 arranged to push-
cooperate with the arm 64 of lever 14 to rotate the latter
inside the pin 56.

[0043] Finally, the lever 15 has a cam end-piece 83
opposing the arm 66, of essentially trapezoidal form, the
purpose of which is explained below.
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[0044] The external control lever 16 is advantageously
made of clipping and stamping sheet metal and com-
prises a main flat portion 68 which extends along a
plane parallel with levers 14 and 15, on the opposing
side of the lever 15 in relation to lever 14 (Fig. 6).
[0045] The lever 16 is hinged from the casing 11, at
one end 69 of the main portion 68, by means of a pin 70
with axis M supported in a projection 71 of casing 11
opposing the face 54.

[0046] The lever 16 extends transversely to the casing
21 and has a control end-piece 72 extending from an
opposing end of the main portion 68 and projecting out-
side the casing 11 through an aperture 73 in the base
wall 51 (Figs. 1, 2 and 6).

[0047] The said appendix 72 is designed to be
secured to a strut (known and not shown) connected to
the external handle of the door and arranged to transmit
to the lever 16 a "push” force downwards. The lever 16
has a rounded projection 74 arranged to cooperate by
thrust with the arm 64 of lever 14 to rotate the latter
around axis G.

[0048] The lever 16 is normally retained by a spring of
known type and not shown in a raised resting position,
illustrated in Fig. 2 and in Fig. 8 (continuous ling), in
which the appendix 72 cooperates with an upper edge
of the aperture 73 of the casing 11.

[0049] The actuation mechanism 13 also comprises a
safety lever 75, which is hinged around a pin 75 fixed to
the casing 11, having an axis N parallel with axis G of
pin 56 and lying on a parallel plane to the face 54 of cas-
ing 11 and containing axis G. The lever 75 extends over
a parallel plane to the resting planes of levers 14 and
15, and is located on the part opposing lever 14 in rela-
tion to lever 15 (Fig. 6).

[0050] Lever 75 is made of clipping sheet metal and
has an essentially cruciform shape, with an intermedi-
ate portion 77 hinged from pin 76, a first pair of arms 76,
79 extending from the opposing part of portion 77 in
essentially vertical direction, respectively upwards and
downwards, and a second pair of control arms 80, 81,
extending from opposing parts of portion 77 in a essen-
tially horizontal direction, respectively towards the clo-
sure module 2 and the opposing part of module 2 itself.
[0051] The upper arm 78 has a rounded shape and
has a passing hole 84 engaging with a clearance from
the edge 57 and raised from the button hole 55 of lever
14. The lower arm 79 is secured to the casing 11 by a
two-way spring 82, of known type, able to make two dif-
ferent angular positions of lever 7 stable, illustrated in
Fig. 10 respectively in dotted lines and in a continuous
line, and respectively corresponding with the conditions
of connected safety (i.e. inhibition of the opening of the
lock 1 from the outside) and disconnected safety (i.e.
enabling the opening of lock 1 from the outside). The
connected safety position is obtained with respect to the
disconnected safety position by way of a slight anti-
clockwise rotation of the lever 75, referring to Fig. 10.
[0052] Consequently, in the disconnected safety posi-
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tion the upper arm 78 of lever 75 is displaced towards
the closure module 2 and holds the lever 14 in the
advanced position, by way of the engagement of the
edge 57 in the hole 84. The angular locking of lever 75
is determined by contact with the edge 57, in turn bear-
ing against the pin 56 which occupies an end portion of
the button hole 55.

[0053] In the connected safety position, the upper arm
78 of lever 75 retains lever 14 in the withdrawn position,
still by means of the engagement of the edge 57 in the
hole 84. The angular locking of the lever 75 is also
determined in this case by contact with the edge 57, in
turn bearing against the pin 56 which occupies an
opposing end of button hole 55.

[0054] The control arm 80 has an end portion 90
folded back at 90° and projecting from casing 11
through a passing aperture 91 recessed in the base wall
51 of the body 50, and provided with a spherical head
92 for ball joint connection to a key control on the out-
side of the door.

[0055] The arm 81 projects from the casing 11
through an aperture 93 with an end 94 which connects
to a knob (not illustrated) for connecting the safety
means associated with the door. A side appendix 95 on
the arm 79, essentially parallel with arm 81 projects
from the casing 11 through a respective aperture 96.
The said appendix is used instead of the arm 81 to con-
nect with the knob, in the event of a rear lock; both con-
nection possibilities are provided for with a view to using
the same lever 75 for the front and rear versions of the
lock, for purposes of economy of scale.

[0056] Finally the lever 75 has a tooth 91 projecting
with an overhang from the intermediate portion 77 in
close proximity to the arm 78 and able to cooperate with
the cam appendix 83 of lever 15.

[0057] The position of the tooth 91 is such as to inter-
cept the end-piece 83 during the opening stroke of the
lever 15, when the safety lever 75 is located in the con-
nected safety position, as will be better described
below.

[0058] The lock 1 finally comprises rapid fixing means
between the closure module 2 and the actuating module
3, indicated as an assembly under reference 100 in Fig-
ure 2.

[0059] The securing means 100 essentially comprise
a pair of L-shaped hooks 101 projecting with an over-
hang from the plate 22 of casing 6, in close proximity to
an upper side of the plate, and cooperating with the
respective projections 102 recessed in corresponding
positions of the wall 51 and of the cover 53 of the casing
11.

[0060] The hooks 101 define a lateral location for
module 3, and cooperate with the projections 102 to
define a bearing point in the vertical direction and a pre-
liminary securing point essentially hinged between the
two modules 2, 3.

[0061] The securing means 100 also comprise a pair
of small plates 104 parallel with each other and extend-
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ing with an overhang from the plate 23 in close proximity
to a lower side of the plate itself. The casing 11 has its
portion designed to be interposed between the two
small plates 104, corresponding side projections 105
recessed respectively on wall 51 and cover 53 and
arranged to cooperate with the small plates 104 to lock
module 3 laterally.

[0062] The small plates 104 and the projections 105
have respective holes 106, 107 for push-fitting respec-
tive locking pins 108.

[0063] From the above it is clear how the modules 2
and 3 can be produced, separately inspected and even-
tually assembled as autonomous units on separate
assembly tracks to define the lock 1; the said lock once
assembled in turn forms an integrated unit.

[0064] The operation of the lock 1 is described on the
basis of the closure configuration with a disconnected
safety, corresponding with the position of the closure
module 2 illustrated in Figure 3, and the actuation mod-
ule position illustrated in Figure 7.

[0065] In module 2 closure position, in a known man-
ner, the striker 5 is locked in the seat 30 of the fork 9,
and prevented from rotating by the stop 10. This posi-
tion is achieved in a normal manner, by simple door
movement. In the disconnected safety position of the
actuating module 3, as stated previously, the transmis-
sion lever projects inside the closure module 2, in close
proximity to the projection 45 of the stop 10.

[0066] The opening of the lock 1 from the outside of
the vehicle is achieved by acting on the external control
lever 16, by means of the external handle on the door,
as shown in Figure 8. A clockwise rotation of the lever
16 around axis M defines a thrust action of the projec-
tion 74 against the appendix 64 on lever 14, which is
rotated in an anti-clockwise direction around the pin 56;
during the rotation of the lever 14, portion 58 cooperates
by thrust with the projection 45 of the actuating arm 39
of the stop 10, moving it along the opening stroke C and
thus defining a rotation of the stop 10 around axis B in
anti-clockwise direction as in Figure 3. This rotation
defines the decoupling of the engaging component 38
from the shoulders 34 of the fork 9, which is thus
released to rotate towards the opening position under
the pressure of the spring 36 releasing the striker 5.
[0067] Connection of the safety device may be
effected from the outside by means of a key, or from the
inside by means of knob. In the first case the control
reacts on the ball joint 92 of the safety lever 75 and
defines the rotation of the lever around axis N in anti-
clockwise direction (Fig. 9), from the enabling position
(dotted line) to the inhibiting position (continuous line).
That rotation moves the lever 14 from the advanced
position to the withdrawn position, making it run along
the stop component 62; that movement misaligns por-
tion 58 of lever 14 from the projection 45; in conse-
quence, by acting on the external control lever 16, a free
displacement is induced in lever 14 which cannot coop-
erate with the stop 10.
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[0068] Connection of the safety means from inside is
obtained by reacting with the knob on arm 81, in the
case of the forward door, or on end-piece 95, in the case
of the rear door; a displacement of lever 75 is induced in
both cases identically to that seen in the case of con-
nection of the safety means using a key.

[0069] Opening from the inside is achieved by reaction
with the internal handle on the internal control lever 15
and producing an anti-clockwise rotation around pin 56
as shown in Figs. 7 and 9.

[0070] If the safety means is connected (Fig. 9, con-
tinuous line), during a first portion of the angular move-
ment of lever 15 around axis G, the cam portion 92 of
lever 15 cooperates by thrust with the tooth 91 of lever
75 until that lever 75 is taken into the enabling position;
the initial and final positions of lever 15 in this phase of
operations are illustrated in Fig. 9, respectively with a
continuously line and a dotted line. From that point
onwards, the projection 65 on lever 15 cooperates with
the arm 64 of lever 14 defining just as previously shown
with reference to opening from outside, the movement
of the projection 45 along the opening stroke C and the
decoupling of the engaging element 38 of the stop 10
from the fork 9.

[0071] Opening occurs in a similar manner when the
safety means is not connected (Fig. 7); in that case
there is a first free rotation stretch for lever 15 until the
projection 65 contacts the end-piece 64 of lever 14.
[0072] Figure 10 illustrates a variation in design of the
actuation module 3, in which the opening operation from
outside is of the "pull” type instead of the "push” type as
described previously.

[0073] In this case the lever 16 illustrated in Fig. 8 is
replaced by a lever 16" complete with a control end-
piece 72" and a lateral tooth 74', extending in the prox-
imity of the end-piece 72" and arranged to cooperate
from the bottom with lever 14, in close proximity to por-
tion 58 of the said lever 14, to lift the stop 10.

[0074] Fig. 11 illustrates a second form of actuation of
the present invention indicated as an assembly under
reference 110 and described hereinafter using the
same reference numbers to define the same compo-
nents as those of lock 1 and already described.

[0075] The lock 110 in Fig. 8 is suitable for use on a
rear door and differs from the lock only in the fact that it
comprises an actuation module 3a provided with an
arrangement 111 which selectively inhibits opening of
the lock 1 by way of the internal handle (generally
described as "child-proof safety"). The closure module 2
is identical to that of lock 1.

[0076] The arrangement 111 comprises a small shaft
112 supported in rotary manner but axially fixed in a
tubular end-piece 113 of body 50 of the casing 11
extending and overhanging from an upper end of face
54 and in an orthogonal direction to the face itself; the
length of the small shaft 112 is such as to project with
one of its ends 114 from the plate 21 of the closure mod-
ule 2, in such a way as to project in service from the por-
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tion of the bodywork 4 and consequently be accessible.
The end 114 presents in a known manner a notch 115
for manual rotation by means of an arrangement (for
example the tip of the lock opening key).

[0077] At the other opposing end the small shaft 112
has an integral radial tooth 116 extending towards lever
15 in the connection position for the child-proof safety
illustrated in Fig. 11. Lever 15 has an end-piece 117
able to interact with the tooth 116 in the first phase of
the opening stroke (that is to say before the projection
65 reaches the control arm 64 of transmission lever 14),
preventing any actuation of the stop 10. The internal
handle on the door is thus locked.

[0078] Figs. 12 and 13 illustrate a variant in embodi-
ment of the device arrangement 111 shown in its
assembly under reference 120. According to that varia-
tion the internal handle of the door is free as opposed to
locked when the child-proof safety is connected.

[0079] This is achieved by the fact that the lever 15 is
substituted by two levers 121, 122 superimposed one
above the other and both hinged from pin 56; as is more
clearly visible in Fig. 12, in which part of the compo-
nents are the removed for the sake of clarity, the lever
121 has an arm 123 able to be connected with the inter-
nal handle, and an end-piece 124 adjacent to arm 23
and defining with this a radial seat 125. The lever 122
has an arm 126 complete with a radial slot 127 engaged
in sliding manner by the moving pin 128. The slot 127
has an internal end with a profile which can be superim-
posed over the seat 125, and extends towards the free
end of lever 122. That lever also has a lateral projection
65 and a the cam projection 83 similar to that described
for lever 15 of lock 1.

[0080] The arrangement 120 comprises a small shaft
122" similar to the small shaft 112 described with the ref-
erence to Fig. 11 but provided with an eccentric 133
instead of the tooth 116, and a control lever 134 hinged
from a pin 131 secured to the casing 11, and having a
first arm 136 secured to the eccentric 133 by means of
a small con-rod 137. A second arm 138 of lever 134 has
a fork end 139, which interacts with the pin 128 and is
able to move it along the slot 127.

[0081] The levers 121, 122 are under load from flexi-
ble means not shown here in the rest position illustrated
by a full line in Fig. 13.

[0082] The operation of the arrangement 120 is the
following.
[0083] Fig. 12 illustrates the position of the arrange-

ment 120 with the child-proof lock in the disconnected
condition. The levers 121 and 122 are superimposed
and made integral with each other by pin 128, which is
retained by lever 134 at the internal end of the slot 127
of lever 122 and inside the seat 125 of lever 121. The
result is that when the internal handle is actuated the
lever 121 is rotated anti-clockwise and drives the lever
122 by means of pin 128, as illustrated in Fig. 12. The
projection 65 thus cooperates with the control arm
(partly illustrated in Fig. 12) and rotates lever 14, defin-
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ing the opening of the stop 10.

[0084] On rotating the small shaft 112', the lever 134
is brought into the position shown in Fig. 13, in which
the fork end 139 holds the pin 128 at the upper end of
the button hole 127.

[0085] In that condition, the internal handle of the door
is actuated lever 121 rotates as in Fig. 12, but the move-
ment is not transmitted to lever 122 since the pin 128 is
on the outside of the seat 125 and is not driven by the
lever 121.

[0086] Figures 14 and 15 illustrate a lock according to
a third form of actuation of the invention, shown as an
assembly under reference 140.

[0087] Lock 140 comprises a closure module 2 identi-
cal to that of lock 1 and an actuation module 3b having
an electrically actuating door locking actuator 144.
[0088] The actuation module 3b is entirely similar to
module 3 described insofar as the mechanical part is
concerned and in particular is fitted with levers 14, 15,
16 and 75 identical to those previously described.
[0089] The actuator 144 of a known type, is housed
inside a lower portion 145 of the casing 11, and com-
prises a reversing electrical motor 146, a reducer box
147 with gears having as output component a toothed
segment 148, and a forked actuation component 149
integral with the toothed segment 148 and hinged with
the latter from a common pin 150. The actuation compo-
nent 149 cooperates with a rod 151 carried by the arm
79 of safety lever 75 to move the latter, according to the
actuation of the motor 146, from the connected safety
position to the disconnected safety position.

[0090] An electrical connector 152 of which the insu-
lating body 153 is integral with casing 11, as the con-
nection of the motor with the electrical installation on
board the vehicle.

[0091] The operation of lock 140 and of the whole
assembly is similar to that of lock 1 from the mechanical
viewpoint. The actuator 144 reacts on safety lever 75 to
move it between the two operative positions described
in response to an electrical actuation of the motor 146,
producing functional effects entirely similar to those
described with reference to manual actuation of the
lever 75 for lock 1.

[0092] Figs. 16 and 17 illustrate a final form of actua-
tion of the present invention, indicated in its assembly
under reference 160.

[0093] The lock 160 comprises a closure module 2
essentially identical to that of locks 1, 110 and 140 as
described, and an actuating module 3¢ provided in addi-
tion to levers 14, 15, 16 and 75 as described and the
actuator 144 as in lock 140, with a signalling module
161.

[0094] The signalling module 161 comprises a box-
like body 162 housed within the casing 11 and retaining
a plurality of micro switches 163, 164 (of which two are
visible in Fig. 17) to note the position of the mechanical
components of lock 1, as described hereinafter. The
micro switches 163, 164 are mechanically supported by
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a printed circuit card 165 located in the box-like body
162 and are electrically connected with the printed cir-
cuit itself (not illustrated).

[0095] For each micro switch 163, 164 a respective
control lever is associated cooperating with the
mechanical component of which the position is to be
noted.

[0096] More particularly, micro switch 163 is associ-
ated with a small lever 166 hinged from the box-like
body 162 and having a forked arm 167 secured to a rod
168 carried by the arm 79 of the safety lever 75 and a
control arm 169 for the micro switch itself. The micro
switch 163 thus notes the position of the safety lever 75
and during the stroke of the lever 75 switches between
the connected safety and the disconnected safety posi-
tions so as to generate an actuation signal for central-
ised locking of all the vehicle locks.

[0097] The micro switch 164 has associated with it a
lever 170, also hinged from the box-like body 162 and
provided with a moulded arm 171 projecting from the
actuation module 3 to an aperture 172 in face 54 and
penetrating inside the closure module 2 to interact with
arod 174 carried by the fork 9, and a control arm 177 for
micro switch 164. The latter thus notes the position of
the fork 9 and switches into the proximity of the com-
plete closure position of the fork, so as to generate a
signal serving as a signal for a door that is not closed
and/or to inhibit the centralised locking when a lock is
not in complete closure position.

[0098] The signalling module 161 also includes an
electrical connector 178 to connect the printed circuit to
the electrical installation of the vehicle. That connector
comprises an insulating body 179 extending in integral
manner from the box-like body 162, and projecting out-
side the casing 11, in an essentially parallel position
with the connector 152 of actuator 144, through an
aperture 179 in the casing 11 itself.

[0099] From an examination of the characteristics of
the locks 1, 110, 140, 160 the advantages presented
thereby are evident.

[0100] Above all by forming an integral unit, the lock 1
has a modular structure which allows production and
inspection in an independent manner of the closure
module 2 (the same for all versions of the lock) and the
actuation module 3 (3a, 3b, 3c¢).

[0101] The closure module is the same for all the ver-
sions of the lock. It allows a notable economy of scale to
be achieved since with a single assembly cycle it is pos-
sible to produce the closure modules for all versions of
the lock.

[0102] The actuation module 3 (3a, 3b, 3¢), in its var-
ious versions allows "custom-designing” of the lock for
various applications: with mechanical actuation for the
front door (lock 1), with mechanical actuation for the
rear door (lock 110), with door locking device (lock 140),
with door locking device and signalling functions (lock
160).

[0103] Starting from a common module (2), a series of
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different locks can be obtained for applications within
the scope of a same vehicle module (front or rear door),
with various vehicle versions (("standard” or "deluxe”,
two or four doors, etc.) or for different vehicles.

[0104] The modular nature of the assembly is illus-
trated in Fig. 18, wherein the closure module 2 and two
different versions of the actuation module (3 and 3b) are
illustrated.

[0105] The modular construction also allows a reduc-
tion in the lock weight; in effect, since the sole closure
module is subject to appertaining loads, its dimensions
can be suitably organized, and it comprises metal com-
ponents such as the plates 21, 22, the fork 9, the engag-
ing portion 38 of the striker 10 and the pins 28, 29.
However, since the actuation module 3 is subject to
reduced mechanical loads, a large part of components,
of which a number of the levers, can be made of plastic
material.

[0106] Finally, since the actuation module 3 is
mounted on closure module 2 in close proximity to the
side 23 of the latter presenting the aperture for the
striker (i.e. and towards the inside of the door), the mod-
ule 3 is extended in service in close proximity to the
inner side of the door and in particular the inside of the
window; this results in a protection against theft in that it
is extremely difficult to gain access to it by means of an
implement introduced through the window seal, as is
frequently the case with known locks.

[0107] Finally, it is clear that the locks 1, 110, 140, 160
as described may be the subject of modifications and
variations which do not go beyond the scope of the les-
son of the present invention.

Claims

1. Lock (1, 110, 140, 160) for a vehicle door, of the
type comprising a closure mechanism (8) arranged
to cooperate with a striker (5) and provided with a
fork (9) and a stop (10) cooperating with the fork (9)
to lock it in a releasable manner in a closure posi-
tion on the said striker (5), the said fork (9) and the
said stop (10) being hinged from respective pins
(28, 29) and an actuation mechanism (13) able to
interact with the closure mechanism (8) and com-
prising a plurality of levers (15, 16, 75) actuated by
means of manual control components associated
with the said door and at least an output component
(14) able to cooperate with the said stop (10) to
release the fork (9), characterized in that they com-
prise:

a first support casing (6) and housing for the
said closure mechanism (8), the said pins (28,
29) being exclusively supported by the first
casing (6);

a second support casing (11) and housing for
the said actuation mechanism (13);

relative securing means (100) between the
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said first casing (6) and the said second casing
(11);

the said first and second casings (6, 11) repre-
senting respective apertures (46, 59) to allow
the interaction between the said output compo-
nent (14) and the said stop (10).

Lock according to claim 1, characterized in that the
said first casing (6) comprises a pair of metal plates
(21, 22) supporting the said pins (28, 29) of the said
fork (9) and of the said stop (10), and a shell (20) in
plastic material interposed between the plates (21,
22).

Lock according to claim 1 or 2, characterized in that
the second casing (11) is made of plastic material.

Lock according to one or other of the previous
claims, characterized in that the said first casing (6)
has an aperture (27) for the entry of the said striker
(5) on its side (23), and the said actuation module
(3) is knife-edge mounted on the said first casing
(6) with one of its side faces (54) placed adjacent to
the said side (23) of the said first casing (6).

Lock according to one of the previous claims, char-
acterized in that the said securing means (100)
comprise hook-like means (101) carried by one of
the said casings (6) and engaging means (102) car-
ried by another of the said casings (11) and able to
cooperate with the said hook means (101) to define
a relative assembly position between said first and
said second casing, and relative locking means
(104, 105, 108) for the said casings (6, 11) in the
said relative position.

Lock according to one or other of the previous
claims, characterized in that the said actuation
module comprises a door locking actuator (144).

Lock according to claim 6, characterized in that it
comprises a signalling module (161) associated
with the said actuation module (3¢) and provided
with a plurality of micro switches (163, 164) noting
the position of the mechanical components (75, 9)
of the said lock (160), and circuitry means (165)
connected to the said micro switches (163, 164)
and able to be connected to an electrical installation
aboard the vehicle.

Lock according to claim 7, characterized in that the
said signalling module (161) comprises a box-like
body (162) housing all of the said micro switches
(163, 164) and the said circuitry means (165) and
an electrical connector (178) to connect the said
circuitry means (165) with the said electrical instal-
lation.
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9.

A series of locks according to one or other of the
previous claims, characterized in that the said locks
comprise respective closure modules (2) similar to
each other and respective actuation modules (3,
3a, 3b, 3¢) adapted to the specific applications.
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