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(54) Motor-vehicle adaptive head-lamp having a central adjustable diaphragm

(57) A motor-vehicle adaptive head-lamp has a dia-
phragm (6) located at the front of a central area of a
reflector (2) with which a light source (3) is associated
constituted by a discharge lamp. The annular area of
the reflector (2) surrounding the central area is adapted
to generate a light beam having a predetermined basic
pattern. The opening of the diaphragm (6) uncovers an
optical element (10) constituted by lens sectors adapted
to generate additional patterns so as to give rise to a
plurality of different beams, adapted to the different
travel and environment conditions, which can be
selected by varying the opening degree of the dia-
phragm (6).
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Description

[0001] The present invention relates to motor-vehi-
cle head-lamps, of the type comprising a light source, a
reflector associated with the source and a transparent
element located in front of the reflector.
[0002] In particular, the invention relates to an
adaptive type head-lamp, i.e. a head-lamp adapted to
generate an output light beam whose pattern can be
varied as a function of the travel conditions of the motor-
vehicle (steering angle, speed, etc.) and the environ-
ment and light conditions, as well as the road condi-
tions.
[0003] The object of the present invention is that of
providing an adaptive head-lamp which on one hand
provides an optimized pattern in any condition of use,
and on the other hand has a relatively simple structure,
with a very reduced bulk and a relatively low cost.
[0004] In view of achieving this object, the invention
provides a head-lamp of the above indicated type, char-
acterized in that:

- between the reflector and the transparent element
there is located at least one diaphragm which can
be adjusted between a fully opened position and a
fully closed position,

- in its fully closed position, the diaphragm occupies
an area which corresponds to a substantially cen-
tral area of the reflector,

- the reflector has an annular area surrounding said
central area having a surface which is shaped so as
to generate a light beam coming out of the head-
lamp having a predetermined basic pattern,

- at the front or the rear of the diaphragm there is pro-
vided an element constituted by a plurality of lens
sectors which are uncovered in a variable way as a
function of the opening degree of the diaphragm
and which are shaped so that they give rise to a plu-
rality of additional light beams, which can be
selected by means of the diaphragm, so as to gen-
erate, preferably gradually, a different overall pat-
tern for each different condition of use.

[0005] Preferably the above mentioned central area
where the diaphragm is located is slightly offset down-
wardly, below the horizontal line passing through the
centre of the reflector.
[0006] According to a further feature of the inven-
tion, motor means are provided for driving movement of
diaphragm between its fully closed position and its fully
opened position and electronic control means for con-
trolling said motor means are also provided, which
receive signals from sensor means for sensing the
travel and environment conditions and control the motor
means as a function of said signals.
[0007] The above mentioned sensor means may
comprise for instance a sensor of the motor-vehicle
steering angle, a speed sensor, a light sensor, a GPS

receiver, or also a video camera located on board the
vehicle having the function of monitoring both the envi-
ronment conditions and the conditions of the road on
which the motor-vehicle travels.

[0008] In the preferred embodiment of the inven-
tion, the light source is constituted by a discharge lamp,
such as of the D2S of D2R type. The transparent ele-
ment is preferably a totally transparent element, with no
lenses or prisms.
[0009] In the above mentioned preferred embodi-
ment, the diaphragm is constituted by a substantially
rectangular element made of a metal sheet which can
be wound or bent.
[0010] Further features and advantages of the
invention will become apparent from the description
which follows with reference to the annexed drawings,
given purely by way of non limiting example, in which:

figure 1 is a cross-sectional of diagrammatic view of
a head-lamp according to the invention,
figure 2 is a front-view of the head-lamp of figure 1,
figures 3, 3A, 3B, 3C, 3D show different embodi-
ments of the diaphragm forming part of the head-
lamp according to the invention,
figure 4 is a block diagram which shows the princi-
ple of operation of the diaphragm,
and figure 5 is a diagram showing the various light
patterns which can be obtained by the head-lamp
according to the invention.

[0011] With reference to the drawings, numeral 1
generally designates a motor-vehicle head-lamp, com-
prising a reflector 2 associated with a light source 3,
preferably a discharge lamp, such as of the type mar-
keted under the codes D2S or D2R. A transparent ele-
ment 4 which is totally transparent, i. e. has no lenses or
prisms, is located at the front of the reflector 2. In the
example shown, the reflector 2 has two planar walls 5,
located at the top and at the bottom, having absorbing
features. The materials chosen for reflector 2 and trans-
parent element 4 may be those which are used tradi-
tionally in the head-lamps of this type.
[0012] Between the transparent element 4 and the
reflector 2 there is placed a diaphragm 6 which can be
adjusted continuously between a fully closed position
(shown in figure 2 and the left-hand part of figure 3) and
a fully opened position (shown in the right-hand part of
figure 3). When diaphragm 6 is in the fully closed condi-
tion, it occupies an area corresponding to a substan-
tially central area of the reflector 2, as shown in figure 2.
The reflector 2 has an annular area 2a surrounding said
central area and having a surface which is shaped so as
to generate a light beam coming out of the head-lamp
having a basic predetermined pattern, of the "low beam"
type.
[0013] Figure 5 shows the pattern which can be
obtained with the head-lamp according to the invention
in a plane orthogonal to the optical axis of the head-
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lamp located at a distance of 25 meters therefrom. In
this figure, axes H and V respectively designate the hor-
izontal and vertical directions, whereas the various lines
indicate the profiles of the area illuminated by the head-
lamp in the different conditions of use. The basic beam
generated by the annular area 2a of reflector 2 is that
which gives rise to the pattern designated by line B, of
the "low beam" or "cross-beam" type, having features
defined by the regulations or more specifically by the
car manufacturers.

[0014] In the embodiment shown in the drawings,
the diaphragm 6 is constituted by a curtain - like ele-
ment having a substantially rectangular shape, which
can be wound on one side (figure 3) or bent in various
manners (see the variants of figures 3A, 3B, 3C, 3D).
The movement of the diaphragm 6 is controlled by an
electric motor which is not shown in figure 3, but is des-
ignated by 7 in the block diagram of figure 4. The details
of construction of the electric motor controlling the dia-
phragm 6 and the way by which it is mounted within the
head-lamp are not shown herein, since they can be pro-
vided in any known way, and since the deletion of these
details from the drawings renders the latter simpler and
easier to understand. With reference to figure 4, the
electric motor 7 which controls the diaphragm 6 is con-
trolled by an electronic control unit 8 which receives a
plurality of signals 9 from sensor means sensing the
travel and environment conditions of the motor-vehicle.
[0015] Also with reference to figure 1, in front of the
diaphragm 6, i. e. between the diaphragm 6 and the
transparent element 4 (or alternatively at the rear of the
diaphragm) there is located an optical element 10 defin-
ing a series of lens sectors which are "uncovered" and
thus activated, as a function of the opening degree of
the diaphragm 6. When the diaphragm 6 is fully closed,
none of these sectors is active, so that the head-lamp
only generates the basic pattern B of figure 5. When the
diaphragm is opened, the lens sectors of the element 10
are progressively activated to give rise to a number of
additional light beams which added to the basic pattern
give rise to an overall light beam coming out of the
head-lamp having the more appropriate features for any
condition of use.
[0016] Thus, for example, with reference to figure 5,
in the case of activation for driving in town, the basic
pattern B is added with two distinct areas C, as shown
in the figure. For driving out of town, the two areas D are
activated, whereas pattern E is generated for driving on
a highway. If desired, the elevated illumination pattern F
can be generated, for example for reading elevated
street signals. The area G is activated instead when a
glaring beam has to be obtained. Areas L and R are
activated for illuminating the road in a curve to the left or
the right, respectively, whereas the sum of the two areas
L and R is activated when an anti-fog illumination is
wished.
[0017] In an embodiment of the device according to
the invention, the head-lamp had a dimension of 130

mm in the vertical direction and 112 mm in the horizon-
tal direction, with a diaphragm which in the fully closed
condition occupied an area of 36 mm (horizontally) x 30
mm (vertically). In a variant, the diaphragm 6 had an
elliptical section of 38 mm x 32 mm and in another vari-
ant a circular section with a radius of 36 mm.

[0018] As already indicated in the foregoing, the
signals 9 sent to the electronic control unit 8 may come
from sensors of various type, such as a sensor of the
motor-vehicle steering angle, a speed sensor, a GPS
receiver, and sensors of the environment and light con-
ditions. Additionally or alternatively, a video camera may
be used, located on board the motor-vehicle and
adapted to the detect both the environment conditions
and the conditions of the road on which the motor-vehi-
cle travels.
[0019] Naturally, while the principle of the invention
remains the same, the details of construction and the
embodiments may widely vary with respect to what has
been described and illustrated purely by way of exam-
ple, without departing from the scope of the present
invention.
[0020] In particular, it is possible to provide for
many diaphragms adapted to cooperate with each other
in order to "uncover" and thus activate any portion of the
optical element 10.

Claims

1. Motor-vehicle head-lamp, comprising a light source
(3), a reflector (2) associated with the source (3),
and a transparent element (4) located in front of the
reflector (2), characterized in that:

- between the reflector (2) and the transparent
element (4) there is located at least one dia-
phragm (6) which can be adjusted between a
fully opened position and a fully closed posi-
tion,

- in the fully closed position, the diaphragm (6)
occupies an area corresponding to a substan-
tially central area of the reflector (2),

- the reflector (2) has an annular area surround-
ing said central area having a surface which is
shaped so as to generate a light beam coming
out of the head-lamp having a predetermined
basic pattern B,

- in front or at the rear of the diaphragm (6) there
is located an optical element (10) constituted
by a plurality of lens sectors which are uncov-
ered in a variable manner as a function of the
opening degree of the diaphragm (6) and are
shaped so that they give rise to a plurality of
additional light beams, which may be selected
by means of the diaphragm (6) so as to gener-
ate an overall pattern which is different for each
condition of use.
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2. Head-lamp according to claim 1, characterized in
that motor means (7) are provided for driving move-
ment of the diaphragm (6) between its fully closed
position and its fully opened position, and electronic
control means (8) are provided for controlling said
motor means (7), said control means (8) for receiv-
ing signals (9) from said sensor means of the
motor-vehicle travel conditions and the environ-
ment conditions and controlling said motor means
(7) as a function of said signals.

3. Head-lamp according to claim 2, characterized in
that said sensor means comprises one or more
sensors chosen among: a sensor of the motor-vehi-
cle steering angle, a speed sensor, a sensor of
environment light, a GPS receiver.

4. Head-lamp according to claim 2, characterized in
that said sensor means comprises a video camera
located on board the motor-vehicle and adapted to
detect the environment conditions and the condi-
tions of the road on which the motor-vehicle travel.

5. Head-lamp according to claim 1, characterized in
that said transparent element (4) has a totally trans-
parent surface having no prisms or lenses.

6. Head-lamp according to claim 1, characterized in
that said diaphragm (6) is made by at least one
sheet element having a substantially rectangular
shape which can be wound or bent.

7. Head-lamp according to claim 1, characterized in
that said diaphragm (6) is shaped so as to selec-
tively activate any portion of said optical element in
each partially opened condition thereof.
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