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(54) Lock for a door of a motor vehicle

(57)  Lock (1) for a door (2) of a motor vehicle, pro-
vided with a closing unit (12), an operating unit (13)
which can be connected to corresponding manual op-
erating members associated with the door (2) and which
is capable of interacting with the closing unit (12) to open
it, first and second disabling means (32, 33) which can
be activated selectively to disable the opening of the
closing unit (12) from the outside and from the inside,

respectively, of the motor vehicle, with a main electrical-
ly operated actuator (34) for operating the first disabling
means (32), and an auxiliary manually operated actua-
tor (35) which can be placed in a first operating config-
uration in which it permits the activation or de-activation
of the second disabling means (33) and in a second op-
erating configuration in which it permits the manual ac-
tivation or de-activation of the first disabling means (32)
in case of emergency.
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Description

[0001] The present invention relates to a lock for a
door of a motor vehicle, particularly for a passenger door
of a motor vehicle.

[0002] The expression «passenger door» will be used
in the present description in its widest sense, to denote
either the door located opposite the driver's door, or a
rear door, if present.

[0003] As is known, a door of a motor vehicle gener-
ally comprises an upper frame portion which forms an
aperture which is closed by a movable window when the
latter is raised, and a lower box-shaped portion formed
by an outer panel and an inner panel, joined at one end
by a terminal edge, and forming between them a com-
partment which normally houses the window, when low-
ered, and various components fixed to the panels, in-
cluding for example a lock and a window winder.
[0004] A conventional lock generally comprises a
closing unit capable of being coupled to a pin integral
with a fixed pillar of the corresponding door, and an op-
erating unit of the mechanical type capable of being con-
nected to the manual operating members associated
with the door of the motor vehicle, such as the interior
and exterior handles, and capable of interacting with the
closing unit to cause it to open, or, more precisely, to be
released from the pin.

[0005] A conventional lock also comprises a main se-
curity assembly which can be selectively activated to
disable the opening of the closing unit from the outside
of the motor vehicle (when the external security function
is turned on) and an auxiliary security assembly which
can be selectively activated to disable the opening of
the closing unit from the interior of the motor vehicle
(when the «dead lock» or child safety function is turned
on).

[0006] Generally, the external security function is
turned on by means of an electrically operated actuator,
commonly termed the «door securing actuator», while
the child safety function, obviously provided only in the
locks for the passenger doors of the motor vehicle, is
turned on by means of a manually operated actuator,
which is normally accessibly on the terminal edge of the
lower box-shaped portion of the corresponding door.
[0007] Conveniently, in motor vehicles provided with
central locking systems, the driver's door has, in addi-
tion to the corresponding lock, a key unit for turning the
external security function of all the locks of the motor
vehicle on or off by means of a key.

[0008] Each door may also be provided with an inte-
rior button for turning the exterior security function of the
corresponding door on or off. This button, convention-
ally carried on the inner panel of the corresponding door
and projecting from an upper edge of the lower box-
shaped portion of the door, can form, because of its po-
sition, a possible means of unauthorized opening of the
lock, since it can be accessed relatively easily by means
of break-in tools inserted between the window and its
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seals.

[0009] Recently, in order to overcome this disadvan-
tage, a proposal has been made to remove the aforesaid
button from the door of the motor vehicle, or to make it
in an «embedding» form so that it cannot be operated
by means of break-in tools.

[0010] In both cases, if the central locking system of
the motor vehicle fails, it is not possible to carry out the
emergency manual activation of the external security
function in any way for the locks associated with the pas-
senger doors, since these doors do not have key units,
and this has evident disadvantages for users.

[0011] The object of the presentinventionis to provide
a lock for a door of a motor vehicle which enables the
aforementioned disadvantages to be overcome in a sim-
ple and economical way.

[0012] The aforesaid object is achieved by the
present invention in that it relates to a lock for a door of
a motor vehicle comprising:

- aclosing unit;

- an operating unit connectable to corresponding
manual operating members associated with the
said door and capable of interacting with the said
closing unit to open it;

- first and second selectively operable disabling
means for disabling the opening of the said closing
unit from the outside and from the inside, respec-
tively, of the said motor vehicle;

- a main electrically operated actuator for operating
the said first disabling means; and

- a manually operated auxiliary actuator which can
be placed in a first operating configuration in which
it permits the activation or de-activation of the said
second disabling means;

characterized in that the said auxiliary actuator
can also be placed in a second operating configuration,
in which it permits the manual activation or de-activation
of the said first disabling means in case of emergency.
[0013] To enable the present invention to be under-
stood more clearly, a preferred embodiment is de-
scribed below, purely by way of example and without
restrictive intent, with reference to the attached draw-
ings, in which:

- Figure 1 shows, in a side view in partial section, a
lock according to the present invention for a door of
a motor vehicle;

- Figure 2 is a second section along the line II-1l of
Figure 1;

- Figure 3 shows, in section and on an enlarged
scale, a manually operated actuator of the lock of
Figure 1, in a different operating configuration;

- Figure 4 is an exploded perspective view on an en-
larged scale of the actuator of Figure 2; and

- Figure 5 is a view from above of the lock of Figure
1, with parts removed for clarity.
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[0014] With reference to Figures 1 and 5, the number
1 indicates as a whole a lock for a door 2 of a motor
vehicle, in this case for a passenger door of the motor
vehicle.

[0015] The lock 1 is capable of interacting in a known
way with a pin 3 (Figure 5) integral with a pillar (not il-
lustrated) of the door 2 and forms part of a central lock-
ing system for the doors of the motor vehicle, the oper-
ation of this system being controlled by an electronic
control unit, which is known and which is not illustrated,
since it does not form part of the present invention.
[0016] The door 2 comprises, in a known way, a lower
box-shaped portion 4, which is delimited by an outer
panel 5 and an inner panel 6, forming between them a
compartment 7 housing the lock 1; Figure 1 shows, in
horizontal section, the corresponding essentially flat
and parallel principal portions of the box-shaped portion,
joined at one end by a terminal edge 10 which is orthog-
onal to the principal portions and which faces the pillar
of the door 2 bearing the pin 3.

[0017] The lock 1 essentially comprises a frame 11
housed inside the compartment 7 of the door 2 and fixed
to the terminal edge 10, a closing unit 12 carried by the
frame 11 and capable of being coupled to the pin 3, and
an operating unit 13, also carried by the frame 11 and
capable of interacting with the closing unit 12 to cause
it to open, or, more precisely, to be released from the
pin 3.

[0018] The frame 11 is essentially L-shaped when
viewed from the side, and consists of two prismatic bod-
ies 14, 15 whose thicknesses are small with respect to
their other dimensions and which are fixed together at
a right angle to each other.

[0019] In particular, the body 14 is delimited by two
base walls 16a, 16b parallel to each other and by a lat-
eral edge 17 connecting the base walls 16a, 16b along
their external perimeters. More precisely, the body 14
can be fixed by its base wall 16a to the terminal edge
10 of the lower portion 4 of the door 2, and its opposite
side communicates with the body 15.

[0020] The body 14 also has a lateral C-shaped open-
ing 18 for the introduction of the pin 3, part of this open-
ing extending along the base wall 16a and part of it ex-
tending along a corresponding portion of the lateral
edge 17. The opening 18 is also located next to an an-
gled opening (not shown in the attached figures) formed
in the lower portion 4 of the door 2 in the corner area
formed between the terminal edge 10 and the main por-
tion 9 of the inner panel 6.

[0021] The closing unit 12 (Figure 5) is housed within
the body 14 and comprises, in a known way, a fork 20
and a retainer 21 pivoted respectively on pivots 22, 23
which are fixed integrally with the body 14 and have re-
spective axes A, B parallel to each other and orthogonal
to the base walls 16a, 16b.

[0022] The fork 20 consists of a shaped plate, is piv-
oted in its intermediate portion on the pivot 22 and has
a peripheral C-shaped seat 24 capable of receiving the
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pin 3 and delimited laterally by a pair of teeth 25, 26.
[0023] The fork 20 is pushed by a corresponding
spring (of a known type, not illustrated) towards an open
position, in which itis made to bear laterally on the lateral
edge 17 of the body 14 and has its seat 24 facing es-
sentially in the same direction as the opening 18, to per-
mit the engagement and disengagement of the pin 3.
[0024] Under the force imparted by the pin 3 and fol-
lowing the slamming of the door 2, the fork 20 is rotata-
ble about the axis A from the open position to a closed
position, in which the pin 3 is locked in the seat 24 and
the tooth 25 intercepts the opening 18 in a known way
to prevent the release of the pin.

[0025] The retainer 21 consists of a shaped plate
which is essentially coplanar with the form 20 and is
pushed in a known way towards a peripheral edge of
the fork 20 by a spring (of a known type, not illustrated)
wound around the pivot 23.

[0026] In particular, the retainer 21 has an L-shaped
terminal edge and can be snapped into place against
one end of the tooth 25 of the fork 20 to lock the fork 20
releasably in the closed position.

[0027] The retainer 21 can interact in a known way,
notillustrated, with the operating unit 13 to receive open-
ing forces from the latter.

[0028] With reference to Figure 1, the operating unit
13, which is of a known type and is described and illus-
trated only to the extent required for an understanding
of the present invention, essentially comprises a first
and a second opening lever 30, 31, which are supported
by the frame 11, are coupled for operation to the closing
unit 12 and are connectable to corresponding handles
(not illustrated) of the door 2 which can be operated se-
lectively, from the outside of the motor vehicle in one
case and from the inside in the other case, to cause the
closing unit 12 to be uncoupled from the pin 3.

[0029] In particular, the opening lever 30 is pivoted on
the body 14 about an axis (not shown in the attached
figures) parallel to the axes A and B, while the opening
lever 31 is pivoted on the body 15 about an axis orthog-
onal to the axes A and B.

[0030] Withreference to Figures 1to 4, the lock 1 also
comprises a first and a second security assembly 32,
33, which are known and are also illustrated and de-
scribed only to the extent required for the understanding
of the present invention, and which are supported by the
frame 11 and can be selectively activated to disable the
opening of the closing unit 12 from the outside and from
the inside, respectively, of the motor vehicle, thus pro-
viding what are known as the «external security» and
«child safety» functions respectively.

[0031] The lock 1 also comprises an electrically oper-
ated main actuator 34 for operating the security assem-
bly 32, and an auxiliary manually operated actuator 35
for operating the security assembly 33.

[0032] The main actuator 34 comprises an electric
motor 36, whose operation is controlled in a known way
by the control unit of the central locking system of the
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motor vehicle, and a geared transmission 37 interposed
between the motor 36 and an operating member 38 of
the security assembly 32.

[0033] In particular, the transmission 37 comprises a
pinion 39 keyed on an output shaft 40 of the motor 36,
having an axis C parallel to the axes A and B, and a
toothed sector 41 having an axis D parallel to the axis
C, engaged with the pinion 39 and carrying the operating
member 38 integrally and coaxially with it.

[0034] Ingreater detail, the operating member 38 con-
sists of an essentially cylindrical pin engaged within a
central cylindrical sleeve 42 of the toothed sector 41 and
provided with an eccentric end portion 43 interacting
with a transmission lever 44 of the security assembly
32. The operating member 38 is rotatable integrally with
the toothed sector 41 about the axis D between a posi-
tion in which the external security system is turned on,
in which by means of the eccentric portion 43 it sets the
lever 44 in a condition preventing the opening of the
closing unit 12, and a position in which the external se-
curity system is turned off.

[0035] In the case which is illustrated, the aforesaid
external security «on» and «off» positions of the oper-
ating member 38 are indicated in Figure 2 by «X» and
«Y» respectively, and are separated from each other by
an angle of approximately 60°.

[0036] With particular reference to Figures 1, 3 and 4,
the auxiliary actuator 35 comprises a button 45, which
passes through corresponding penetrating holes 46, 47
with the axis D in the body 14 and in the terminal edge
10 of the door 2, and which is coupled in an axially sli-
dable way and with a fixed angular position to an oper-
ating member 48 of the security assembly 33.

[0037] In particular, the button 45 comprises a cylin-
drical head 50 provided with an elongate slot 51 forming
a socket for an operating key (not shown) and a shank
52 of predominantly prismatic shape. More precisely,
the shank 52 comprises a prismatic portion 53 having a
square section with rounded corners, joined to the head
50 by a short cylindrical portion 54. The button 45 also
comprises an annular flange 55 interposed between the
head 50 and the cylindrical portion 54 of the shank 52
and projecting radially from the head 50.

[0038] The hole 46 has an entry portion 56 formed in
the base wall 16a and having the same diameter as the
hole 47 in the terminal edge 10 of the door 2, an inter-
mediate portion 57 whose cross section is greater than
that of the entry portion 56, and a terminal portion 58,
located on the opposite side of the intermediate portion
57 from the entry portion 56, having a smaller diameter
than the other two portions and opening into a cavity 59
of the body 14 in which the security assemblies 32 and
33 are housed.

[0039] In use, the button 45 is located with its shank
52 engaged within the terminal portion 58 of the hole 46
of the body 14, and with its head 50 fitted so that it pass-
es through the entry portion 56 of the hole 46 and the
hole 47 of the terminal edge 10 of the door 2.
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[0040] The operating member 48 consists of a tubular
sleeve engaged in an axially and angularly movable way
within the terminal portion 58 of the hole 46 of the body
14 and joined by prismatic coupling to the portion 53 of
the button 45.

[0041] In particular, the operating member 48 has an
inner surface which is complementary to the outer sur-
face of the portion 53 of the button 45, and forms a seat
49, providing angular coupling and axial sliding, for the
portion 53.

[0042] In greater detail, the operating member 48
comprises an externally cylindrical main portion 60, en-
gaged within the terminal portion 58 of the hole 46 of the
body 14, an eccentric portion 61 interacting with a trans-
mission lever 62 of the security assembly 33 and located
adjacent to the eccentric portion 43 of the operating
member 38, and an intermediate portion 63 which is also
externally cylindrical, is interposed between the main
portion 60 and the eccentric portion 61, has an external
diameter greater than that of the main portion 60, and
is positioned to bear on an annular shoulder of the body
14 formed between the cavity 59 and the terminal por-
tion 58 of the hole 46.

[0043] As a result of the described arrangement, the
operating member 48 is locked axially between the ec-
centric portion 43 of the operating member 38 and the
shoulder of the body 14 formed between the cavity 59
and the hole 46.

[0044] The button 45 is loaded axially by a cylindrical
coil spring 65 wound coaxially around the shank 52,
housed in the intermediate portion 57 of the hole 46 and
interposed between the flange 55 and an axial shoulder
of the body 14 formed between the intermediate portion
57 and the terminal portion 58 of the hole 46.

[0045] In the absence of external operation, the but-
ton 45 is pushed by the spring 65 into a first operating
configuration (Figure 1) in which it permits, by rotation
about its axis D through an angular interval, the move-
ment of the operating member 48 between the child
safety «off» and «on» positions.

[0046] In the first operating configuration of the button
45, the flange 55 is positioned so that it bears axially on
the base wall 16a, and a terminal portion of the prismatic
portion 53 of the shank 52 is engaged, with radial play,
in a cylindrical entry portion 66 of a blind hole 67 with
the axis D in the operating member 38. Thus the angular
movements of the button 45 about the axis D are not
transmitted to the operating member 38. More precisely,
and with particular reference to Figures 1 to 3, the hole
67 in the operating member 38 has, in addition to the
cylindrical entry portion 66, a terminal portion 68 having
a profile complementary to the profile of the prismatic
portion 53 of the shank 52.

[0047] According to an important aspect of the
present invention, the button 45 is movable along the
axis D between the first operating configuration and a
second operating position (Figure 3) in which its pris-
matic portion 53 is engaged with the terminal portion 68
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of the hole 67 of the operating member 38 and therefore
permits the movement of both of the operating members
38, 48 about the axis D for the simultaneous turning on
and off of the external security and child safety func-
tions.

[0048] In the second operating configuration, the but-
ton 45 therefore permits the emergency manual activa-
tion of the security assembly 32, as an alternative to the
use of the main actuator 34.

[0049] In use, the child safety function can be turned
on and off simply by rotating the button 45 about the axis
D, the button being held stably in the first operating con-
figuration by the spring 65.

[0050] In case of failure or malfunction of the central
locking system of the motor vehicle, the external secu-
rity function for the door 2 can be turned on manually,
with the door 2 open, simply by acting on the button 45
in such a way as to move it axially into the second op-
erating configuration. This operation can only be carried
out when the operating member 48 is placed in the child
safety «off» position; otherwise, the prismatic portion 53
of the shank 52 of the button 45 and the prismatic ter-
minal portion 68 of the hole 67 of the operating member
38 would be out of angular alignment with each other,
which would make itimpossible to couple them together.
[0051] Therefore, if the operating member 48 is
placed in the child safety «on» position, the button 45
must be rotated about the axis D in such a way as to
bring the operating member 48 into the child safety «off»
position, and the button 45 must then be moved from
the first to the second operating configuration. At this
point, the rotation of the button 45 about the axis D caus-
es the angular movement of the operating members 38,
48 into the external security «on» position and into the
child safety «on» position respectively.

[0052] On completion of the aforesaid operations, the
door 2 can be closed by slamming in such a way as to
cause the closing unit 12 of the lock 1 to be coupled to
the pin 3.

[0053] The door 2 can subsequently be opened by
acting on the interior handle in the first place, to cause
the external security function to be mechanically turned
off in a known way in an initial portion of the travel of the
interior handle, and then by acting directly on the exte-
rior handle, since the child safety function can be turned
off only by acting on the button 45.

[0054] An examination of the characteristics of the
lock 1 made according to the presentinvention will clear-
ly reveal the advantages which it provides.

[0055] In particular, the manually operated auxiliary
actuator 35 can be used both to turn the child safety
function on and off, and to turn the external security
function on and off manually in an emergency situation
if there is a failure of the central locking system of the
motor vehicle.

[0056] This solution is particularly advantageous both
in terms of cost and in terms of security against break-
in. This is because the additional function of the emer-
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gency manual disabling of the opening of the door 2 from
the outside is achieved by minimal modification of the
structure of a conventional lock, namely by simply mak-
ing the auxiliary actuator for controlling the child safety
function (35) movable along the axis D, loading it with a
spring (65) and providing a releasable angular coupling
between the auxiliary actuator positioned in the second
operating configuration and the main actuator (34) for
controlling the external security function.

[0057] Furthermore, where security against unauthor-
ized opening of the lock is concerned, it should be noted
that the auxiliary actuator 35 is difficult to access or ma-
noeuvre for the purpose of breaking in, owing to the po-
sition in which it is located in the door 2.

[0058] Finally, that the lock 1 can evidently be modi-
fied and varied without departure from the scope of pro-
tection of the present invention.

Claims
1. Lock (1) for a door (2) of a motor vehicle comprising:

- aclosing unit (12);

- an operating unit (13) connectable to corre-
sponding manual operating members associat-
ed with the said door (2) and capable of inter-
acting with the said closing unit (12) to open it;

- first and second selectively operable disabling
means (32, 33) for disabling the opening of the
said closing unit (12) from the outside and from
the inside, respectively, of the said motor vehi-
cle;

- a main electrically operated actuator (34) for
operating the said first disabling means (32);
and

- a manually operated auxiliary actuator (35)
which can be placed in a first operating config-
uration in which it permits the activation or dis-
abling of the said second disabling means (33);

characterized in that the said auxiliary actu-
ator (35) can also be placed in a second operating
configuration, in which it permits the manual activa-
tion or de-activation of the said first disabling means
(32) in case of emergency.

2. Lock according to Claim 1, characterized in that
the said auxiliary actuator (35) is movable along a
first path to create the said first and second operat-
ing configurations, and along a second path from
each of the said first and second operating config-
urations to activate or de-activate the said first and
second disabling means (32, 33).

3. Lock according to Claim 2, characterized in that
the said first path of the said auxiliary actuator (35)
is a movement along an axis (D) between the said
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first and second operating configurations, and in
that the said second path is a rotation about the said
axis (D).

Lock according to any one of the preceding claims,
characterized in that the said auxiliary actuator
(35) is loaded by elastic means (65) towards the
said first operating configuration.

Lock according to any one of the preceding claims,
characterized in that it comprises first angular
coupling means (53, 68) for releasably connecting
the said auxiliary actuator (35), placed in the said
second operating configuration, to an operating
member (38) of the said first disabling means (32).

Lock according to any one of the preceding claims,
characterized in that it comprises second angular
coupling means (53, 49) to connect the said auxil-
iary actuator (35) stably to an operating member
(48) of the said second disabling means (33).

Lock according to any one of Claims 3 to 6,
characterized in that the said auxiliary actuator
(35) comprises a button (45) coaxial with the said
axis (D) and fitted on a supporting frame (11) of the
lock (1) in such a way that it is axially and angularly
movable.

Lock according to Claim 7, characterized in that
the said second angular coupling means comprise
a first penetrating seat (49) with a prismatic profile
formed in the said operating member (48) of the
said second disabling means (33) and engaged by
a shank (53) having a profile complementary to the
said button (45).

Lock according to Claim 8, characterized in that
the said first angular coupling means comprise a
second seat (68) which has a profile identical to that
of the said first seat (49) and can be engaged by
the said shank (52) of the said button (45) in the
said second operating configuration.

Door (2) for a motor vehicle, housing a lock (1) ac-
cording to any one of the preceding claims, the said
door (2) comprising a lower box-shaped portion (4)
delimited by an outer panel (5) and by an inner pan-
el (6) forming between them a compartment (7) for
housing the said lock (1) and joined at one end by
a terminal edge (10), the said auxiliary actuator (35)
being fitted through a penetrating hole (47) of the
said terminal edge (10).
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