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(57) A headlight (1) for vehicles is disclosed, com-
prising a lamp (2), a rotating screen (9) adapted to rotate
to partially dim the light beam, and a solenoid actuator
(4) comprising a stator (5) fixed to a fixed flange (3) and
a rotor (6) connected to said rotating screen (9), said

Headlight for vehicles with screen actuated by means of solenoid

solenoid actuator (4) being actuated by the vehicle’s driv-
er by means of a specific control to cause the rotation of
said rotating screen (9). The rotor (6) of the solenoid ac-
tuator (4) is revolvingly mounted around said stator (5)
in such a way that the stator is inside the rotor.
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Description

[0001] The present patent application relates to a
headlight for cars and motor vehicles provided with a
partial dimming screen, actuated by means of a solenoid
actuator.

[0002] As it is known, all vehicles circulating on the
road are provided with headlights with different power.
In fact, in addition to the so-called position lights, they
must be provided with dipped lights and main lights, de-
signed to be alternatively used according to the different
visibility and traffic conditions.

[0003] DE 100 51 833 discloses a motor vehicle head
lamp with mobile screen for high and low beam settings,
using motor with air coupling to activate the screen that
returns to rest position under the influence of spring or
counterweight.

[0004] FR 2868507 discloses an headlight device for
motor vehicles, provided with case and support units to
maintain a rod of a support part of a swiveling shutter,
so that motor and shutter axes are parallel and a toothed
wheel and terminal pinion of the motor constitute a gear.
[0005] DE102004025228 discloses a headlight for ve-
hicles provided with electrical actuator having a spool as
stator and a spring unit for adjustment of rotor and aper-
ture shaft in three predetermined rotary positions around
the same angle of rotation, i.e. acute angle.

[0006] Said solutions have proved not very reliable,
because actuators, spring units and screen of headlight
are subject to high mechanical stress and may be dam-
aged after short operation time.

[0007] These inconveniences are at least partially
solved in W02008/035385, in the name of the same ap-
plicant, which discloses a vehicle head lamp, wherein
the screen is actuated by a solenoid actuator comprising
an internal rotor that rotates inside an external fixed sta-
tor. Nevertheless, the head lamp disclosed in
W02008/035385 is impaired by the complex fixing of the
screen to the shaft of the rotor.

[0008] The purpose of the present invention is to elim-
inate the inconveniences of the prior art by disclosing a
vehicle head lamp with screen actuated by means of so-
lenoid thatis reliable, resistant, efficient, inexpensive and
simple to make and install.

[0009] Said purposes are achieved according to the
present invention, with the characteristics listed in the
enclosed independent claim 1.

[0010] Advantageous embodiments appear from the
dependent claims.

[0011] The vehicle head lamp according to the inven-
tion comprises:

a lamp,

- arotating screen adapted to rotate to reduce the
light beam, passing from initial closed position
with dipped lights to open position with main
lights, and
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- asolenoid actuator comprising a stator fixed to
a fixed flange and a rotor connected to said ro-
tating screen.

[0012] The solenoid actuator can be actuated by the
vehicle’s driver by means of a specific control to cause
the rotation of said rotating screen.

[0013] The rotor of the solenoid actuator is revolvingly
mounted around said stator in such a way that the stator
is inside the rotor.

[0014] Said configuration allows for safer and more re-
liable mounting of the screen on the rotor that is situated
in external position on the stator.

[0015] Moreover, said configuration allows for avoid-
ing the use of return springs to bring the rotor back to the
initial position. In fact, it is possible to use the magnetic
attraction force between the magnetic poles of the rotor
and the support flange that is suitably made of magnetic
sheet metal.

[0016] Further characteristics of the invention will ap-
pear more evident from the detailed description below,
which refers to a merely illustrative, not limiting embod-
iment, shown in the enclosed drawings, wherein:

Fig. 1 is a diagrammatic side view of the headlight
of the invention with screen in closed dipped lights
position;

Fig. 1A is a top view of the headlight of Fig. 1,

Fig. 2 is an exploded perspective view of the various
parts of the headlight of Fig. 1;

Fig. 3 is an exploded perspective view of the parts
of the solenoid actuator of the headlight of Fig. 1;
Fig. 4 is a perspective view of the solenoid actuator
of Fig. 3 in assembled condition;

Fig. 5 is a front view of the solenoid actuator of Fig.
4 assembled in a flange of the headlight, with screen
in closed dipped lights beam position;

Fig. 6 is a cross-sectional view along the vertical
plane VI-VI of Fig. 5, showing the screen in closed
dipped lights position;

Fig. 7 is the same view as Fig. 6, with screen in open
high beam position;

Figs. 8 and 9 are two electrical diagrams showing
the operation of the electrical circuit of the solenoid
actuator when it is respectively in closed (dipped
lights) and open (main lights) position.

[0017] Referring to the aforementioned figures, the
headlight for vehicles of the invention is described, being
generally indicated with reference numeral (1).

[0018] Referring to Figs. 1, 1A and 2, the headlight (1)
comprises a single lamp (2) with wattage comparable
with traditional high beam lamps. The lamp (2) is fitted
into a traditional support and power supply assembly
(20). A reflecting body (21) is disposed around the lamp
(2) to convey the light emitted by the lamp (2) into a pref-
erential direction. The reflecting body (21) is fixed to the
power supply support (20) by means of a ring (22).
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[0019] On the sides of the reflecting body (21) two
brackets (23) are mounted to fix the headlight to the chas-
sis of the vehicle and adjust the inclination of the luminous
beam emitted by the lamp.

[0020] A flange (3) is mounted on the front border of
the reflecting body (21). The flange (3) (see also Fig. 5)
is composed of a rectangular frame that defines a central
opening (30) for passage of light.

[0021] A solenoid actuator (4) is supported by the
flange (3). The solenoid actuator (4) actuates a screen
(9) that partially covers the opening (30) of the flange in
such a way to screen part of the luminous beam coming
from the lamp (2).

[0022] The screen (9) can go from closed position (Fig.
6) to open position (Fig. 7). When the screen (9) is in
closed position, itinterferes with the luminous beam emit-
ted by the lamp (2), thus generating a dipped light. In-
stead, when the screen (9) is in open position, it does
not interfere with the luminous beam emitted by the lamp
(2), thus generating a high beam.

[0023] An electrical cable (40) is connected to the so-
lenoid actuator (4) and protrudes from the headlight (1)
to power and operate the solenoid actuator.

[0024] A front mask (24) is fixed to the reflecting body
(21) in order to lock the flange (3) firmly. A transparent
body (25), such as glass, is mounted on the mask (24)
in order to protect the inside of the headlight.

[0025] Referring to Figs. 3 - 5, the solenoid actuator
(4) comprises an internal stator (5) and an external rotor
(6) revolvingly mounted around the stator (5). The inter-
nal stator (5) is fixed to the flange (3). Instead, the screen
(9) is fixed on the external rotor (6).

[0026] The stator (5) comprises a shaft (50) provided
with first end (51) and second end (52) supported in cor-
responding supports (31, 32) of the flange (3). The shaft
(5) of the stator is fixed to the flange (3), for example by
means of splining, in such a way to prevent rotation with
respect to the flange (3). A pack of plates with winding
(53) of the stator is mounted on the shaft (50). The wind-
ing (53) of the stator is made of two parts, using high-
temperature resistant copper wire in order to guarantee
electrical insulation of the stator (5).

[0027] The rotor (6) is made of an internally empty cy-
lindrical body (60). From the external surface of the cyl-
inder (60) of the rotor two wings (61) protrude radially
outwards, being fixed to the screen (9) so that the screen
(9) forms a plane that protrudes radially outwards from
the cylinder (60) of the rotor. Preferably, the wings (61)
of the cylinder of the rotor are fixed in a central portion
of the screen (9). Advantageously, the wings (61) are
welded to the screen (9).

[0028] The screen (9) consists in a basically rectangu-
lar plate and can advantageously have a predominantly
U-shaped configuration with two wings (90, 91) extending
in the vicinity of the two lateral borders of the rotor (6) to
screen the light near the sides of the rotor.

[0029] Inside the cylinder (60) of the rotor, two mag-
netic elements (7) are mounted, being the North and
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South poles of the rotor. The magnetic elements (7) can
be permanent magnets fixed in diametrally opposite po-
sitions to the internal surface of the cylinder (60) of the
rotor. Advantageously, each magnetic element (7) is
shaped as arc of a circle, in cross-sectional view, with
subtended angle of approximately 90° - 120°.

[0030] The stator (5) is inserted into the rotor (6), in
such away that a toroidal air space (T) known as 'air gap’
is generated between the external surface of the pack of
plates (53) (Figs. 6 and 7).

[0031] On a lateral border of the cylinder (60) of the
rotor, a head (8) is mounted (8), being basically shaped
as a disc with central shank (80). Two stop means (81,
82) are provided on the peripheral part of the head (8) in
such a way to protrude outwards. The stop means (81,
82) act as stops when they come in contact with a stop
surface obtained in the flange (3). The stop means (81,
82) define the rotation travel of the rotor (6) from the
closed position of the screen (9) (Fig. 6) to the open po-
sition of the screen (9) (Fig. 7).

[0032] Referring to Figs. 4 and 5, it must be noted that
the two ends (51, 52) of the shaft of the stator protrude
externally from the two sides of the rotor in order to be
firmly engaged in the supports (31, 32) of the flange (3).
[0033] Moreover, on one side of the cylinder (60) of
the rotor an axial shank (65) is provided, wherein a first
bush revolvingly supported in the fixed shaft (50) of the
stator is obtained. Similarly, the head (8) is provided, in-
side the shank (80), with a second bush that is revolvingly
supported on the fixed shaft (50) of the stator. So, the
two ends of the rotor (6) are revolvingly supported by the
fixed shaft (50) of the stator.

[0034] Optionally, a helicoidal spring (M) is disposed
around the shank (80) of the head of the rotor. The spring
(M) is provided with first end (M1) engaged in the head
(8) and second end (M2) engaged in the flange (3).
[0035] The spring (M) is suitably pre-loaded in such a
way that when the screen (9) is in open position (high
beam), the spring (M) generates a return force that tends
to bring the rotor (6) back to the initial position with screen
closed (dipped lights).

[0036] In the initial position the screen (9) is closed
(dipped lights). The actuation of a high beam activation
control by the vehicle’s driver determines, in an instan-
taneous sequence, the passage of current in the wind-
ings (53) of the stator (5), the electrical excitation of the
solenoid actuator (4), the forward rotation of the cylinder
of the rotor (6) and the downward-forward overturning of
the screen (9) fixed to the rotor (up to the specific position
shown in Fig. 7).

[0037] The actuation of a high beam deactivation con-
trol by the vehicle’s driver determines, in an instantane-
ous sequence, the passage of current in the windings
(53) of the stator (5), the electrical de-excitation of the
solenoid actuator (4), the backward rotation of the cylin-
der of the rotor (6) and the upward movement of the
screen (9) fixed to the rotor (up to the specific position
shown in Fig. 6), with the cooperation of the spring (M).
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[0038] Advantageously, the spring (M) can be omitted.
In fact, in order to bring the rotor (6) back to the initial
position (dipped lights), the solenoid actuator (4) of the
invention uses the magnetic effect between the magnetic
elements (7) disposed inside the cylinder of the rotor (6)
and the external flange (3). To that end, the flange (3) is
made of magnetic sheet metal. So, the spring (M) can
be omitted.

[0039] It must be considered thatin such a solution the
magnetic elements (7) disposed in the cylinder of the
rotor are suitably directed with respect to the magnetic
field generated by the winding (53) of the stator crossed
by current. So, it is necessary to define the relative po-
sition of the magnetic elements (7) disposed inside the
rotor with respect to the flange (3).

[0040] Naturally, the counter torque to the motion of
the rotor (6), generated by the attractive magnetic force
between the polarized magnetic elements (7) situated
inside rotor and flange (3), must not be such to prevent
the forward motion of the rotor (6) when the stator (5) is
powered, but it must be sufficient to bring the rotor (6),
and accordingly the screen (9) coupled with it, back to
the initial position.

[0041] It must be considered that the return of the rotor
(6) to the initial position obtained by means of the mag-
netic attraction between the magnetic elements (7) of
rotor and flange (3) made of magnetic sheet metal (in
lack of a pre-loaded spring), generates undesired move-
ments of the screen (9) caused by the inertia with which
the magnetic field attempts to reach its stable balance
position, when the mechanical stop means provided in
head (8) and flange (3) stop the motion of the rotor.
[0042] In order to remedy such an inconvenience, the
electromagnetic force generated during the return of the
rotor (6) to the initial position (dipped lights) is used. To
that end, a special electrical circuit has been devised as
shown in Figs. 8 and 9, which illustrate a battery of the
vehicle (V) providing electrical power, the winding (53)
of the stator of the solenoid actuator and a switch (T)
consisting in a controlled switch that can be switched
between two positions:

- afirst position (Fig. 8) wherein the switch (T) short-
circuits the winding (53) of the stator, interrupting
power from the battery (V).

- asecond position (Fig. 9) wherein the switch (T) re-
moves the short-circuit of the winding (53) of the sta-
tor, allowing power to the winding (53) from the bat-

tery (V).

[0043] Practically, when power to the winding (53) of
the stator is cut out, the switch (T) short-circuits the wind-
ing (53) (Fig. 8) in such a way to generate current recir-
culation with braking effect on the return speed of the
rotor to the initial position. Such current recirculation in
the winding (53) obtained by short-circuiting the winding
(53) acts as brake for the motion of the rotor and avoids
undesired oscillations of the rotor.
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[0044] Basically the switch (T) can be switched:

- to an active position (Fig. 9) wherein the switch (T)
activates the electrical power supply of the winding
(53) of the stator of the battery (V) of the vehicle, and

- toapassive position (Fig. 8), wherein the switch (T)
deactivates power from the battery (V) and simulta-
neously short-circuits the winding (53) of the stator
in order to allow for current recirculation that acts as
brake for the return motion of the rotor (6) caused
by the magnetic attraction of the magnetic elements
(7) of the rotor by the sheet metal of the flange (3).

[0045] Naturally, to bring the rotor (6) back to the initial
position, the two effects can be combined, meaning the
magnetic attraction between the magnetic elements (7)
disposed inside the rotor and the flange (3) and the pre-
loaded spring (M).

[0046] So, the pre-loaded spring eliminates the effect
of undesired movements of the screen (9) during the re-
turn of the device to the initial position.

[0047] Numerous variations and modifications can be
made to the present embodiments of the invention by an
expert of the field, while still falling within the scope of
the invention as claimed in the enclosed claims.

Claims
1. Headlight (1) for vehicles comprising:

-alamp (2),

- arotating screen (9) adapted to rotate toreduce
the light beam, passing from initial closed posi-
tion with dipped light to open position with main
light, and

- a solenoid actuator (4) comprising a stator (5)
fixed to a fixed flange (3) and a rotor (6) con-
nected to said rotating screen (9), said solenoid
actuator (4) being actuated by the driver by
means of a specific control to cause the rotation
of said rotating screen (9),

characterized in that

said rotor (6) of the solenoid actuator (4) is re-
volvingly mounted around said stator (5) so that
the stator is inside the rotor.

2. Headlight (1) as claimed in claim 1, characterized
in that said stator (5) comprises a pack of plates
with winding (53) and said rotor (6) comprises two
magnetic elements (7) that are two magnetic poles.

3. Headlight (1) as claimed in claim 1 or 2, character-
ized in that said rotor (6) comprises an internally
empty cylindrical body (60) and said magnetic ele-
ments (7) are shaped as arcs of a circle, fixed to the
internal surface of the cylindrical body (60) of the
rotor in diametrally opposition directions.
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Headlight (1) as claimed in any one of the preceding
claims, characterized in that said rotor (6) compris-
es at least one wing (61) that protrudes radially out-
wards to fix said screen (9) so that said screen (9)
forms a radial plane with respect to the rotor.

Headlight (1) as claimed in any one of the preceding
claims, characterized in that it comprises stop
means (81, 82) that cooperate with a complementary
stop surface provided in said fixed flange (3), said
stop means (81, 82) acting as stops for the rotational
travel of the rotor.

Headlight (1) as claimed in any one of claims 2 to 5,
characterized in that said support flange (3) of the
solenoid actuator is made of magnetic sheet metal
to generate a magnetic attraction force on the mag-
netic elements (7) of the rotor in such a way to bring
the rotor back to initial position.

Headlight (1) as claimed in claim 6, characterized
in that said solenoid actuator (4) comprises an elec-
tric circuit with a switch (T) that can be switched:

- to active position wherein the switch (T) ena-
bles electrical power supply of the winding (53)
of the stator from a battery (V) of the vehicle, and
- to passive position wherein the switch (T) dis-
connects power supply from the battery (V) and
simultaneously generates a short circuit of the
winding (53) of the stator in such a way to allow
for current recirculation that acts as brake for
the return motion of the rotor caused by the mag-
netic attraction of the magnetic elements (7) of
the rotor by the magnetic sheet metal of the
flange (3).

Headlight (1) as claimed in any one of the preceding
claims, characterized in that said solenoid actuator
(4) comprises spring means (M) positioned between
said rotor (6) and fixed flange (3) to bring back said
rotor to initial position wherein the screen (9) is
closed for dipped light.

Headlight (1) as claimed in claim 8, when depending
on claim 5, characterized in that said solenoid ac-
tuator comprises a head (8) fixed to one side of the
rotor to receive said spring means (M) and said stop
means (81, 82) acting as stops.

Headlight (1) as claimed in any one of the preceding
claims, characterized in that said stator (5) com-
prises a fixed shaft (50) with two ends (51, 52) that
come out of the rotor (6) to be firmly fixed to said
fixed flange (3) and in that said rotor (6) comprises
two bushes revolvingly mounted around said fixed
shaft (50).
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