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(54) AUTOMOTIVE LIGHT

(57)  Anautomotive light (1) provided with atleastone
lighting assembly (4), which is located inside the rear
body (2) and is adapted to backlight a corresponding
transparent or semi-transparent sector of the front
half-shell (3); said lighting assembly (4) comprising: at
least a first light-guide plate (10, 110) of given thickness,
which is made of photoconductive material, is located
inside the rear body (2) with a first face facing the front
half-shell (3) and a second face facing the bottom of the
rear body (2); has a perimeter light-exit band (13, 113)
extending along the perimeter of the first face of the

light-guide plate (10, 110), for at least two consecutive
sides of the same light-guide plate (10, 110), and is struc-
tured so as to cause the light to come out of the same
light-guide plate (10, 110); and finally has, on its first or
second face, also a light-distributing recess (14, 114) of
given shape, which has a depth less than the local thick-
ness (s) of the light-guide plate (10, 110), and is shaped
so as to distribute the light coming from the first lateral
sidewall (12, 112) of the light-guide plate (10, 110) sub-
stantially along the whole length of the perimeter light-exit
band (13, 113).
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Description

[0001] The presentinvention relates to an automotive
light.

[0002] More in detail, the present invention preferably

relates to a headlight or taillight for cars and similar ve-
hicles, i.e. a lighting device suitable for being incorporat-
ed in a motor vehicle with the function of indicating the
position, sudden deceleration and/or turning direction of
the vehicle, and/or the function of lighting the area around
the vehicle. Use to which the following disclosure will
make explicitreference without thereby losing generality.
[0003] Asis known, a headlight or taillight for cars and
similar motor vehicles is conventionally a lighting device
that is placed in the front, rear or side of the vehicle, and
performs the function of lighting the area around the ve-
hicle and/or indicating the position of the vehicle, the sud-
den deceleration of the vehicle and/or the turning direc-
tion of the vehicle, in accordance with certain photometric
type-approval standards.

[0004] Most taillights for cars and similar motor vehi-
cles usually comprise: a substantially basin-shaped, rigid
rear body, which is structured so as to be firmly recessed
in a compartment specially made in the rear part of the
vehicle body; a front half-shell, which is arranged to close
the mouth of the rear body so as to surface outside of
the vehicle body, and generally has a plurality of trans-
parent or semitransparent sectors, usually different in
colour from one another; and a series of lighting assem-
blies that are located inside the rear body, each imme-
diately beneath a respective transparent or semitrans-
parent sector of the front half-shell, so as to selectively
backlight the overlying transparent or semitransparent
sector of the front half-shell.

[0005] Usually, each transparent or semitransparent
sector of the front half-shell is moreover uniquely asso-
ciated with a specific lighting signal, thus each lighting
assembly is specifically structured to emit, on command,
a light beam that, once exited from the taillight through
the corresponding transparent or semitransparent sector
of the half-shell, meets the type-approval specifications
(colour and light distribution) for the corresponding light-
ing signal.

[0006] Over the last few years, many car manufactur-
ers have chosen to equip their new car models with tail-
lights capable of producing, at night, elaborate light ef-
fects allowing the car model to be uniquely identified.
[0007] In greater detail, some car manufacturers have
equipped their car models with taillights having U- or L-
shaped luminous areas, that allow the same car manu-
facturers to be uniquely identified.

[0008] In otherwords, the light effects produced by the
taillights have become characteristic and distinctive ele-
ments of the individual car manufacturers.

[0009] The lighting assemblies that are used to create
the ribbon-like luminous areas, and more particularly the
U- orL-shaped luminous areas, usually comprise: alight-
guide plate of suitable thickness, which is made of trans-
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parent plastic material, is U- or L- bent so that the front
sidewall of the plate substantially copies the shape of the
U- or L- shaped luminous area to be realized, and is lo-
cated inside the rear body with its front sidewall grazing
the corresponding transparent or semi-transparent sec-
tor of the front half-shell; and a series of high power LEDs
(acronym for Light Emitting Diode) that instead are locat-
ed inside the rear body, close to the rear sidewall of the
light-guide plate, so as to direct the light produced within
the body of the light-guide plate. Once entered into the
light-guide plate, the light emitted by the LEDs propa-
gates within the body of the light-guide plate by total in-
ternalreflection, up to reach the front sidewall from where
it comes out directed towards the facing transparent or
semi-transparent sector of the front half-shell.

[0010] Clearly, in order to evenly backlight the facing
transparent or semi-transparent sector of the front half-
shell, the LEDs must be distributed in a substantially reg-
ular manner over the whole length of the rear sidewall of
the light-guide plate.

[0011] Unfortunately, although working very well, the
above-described backlighting system requires a large
number of LEDs, with the high production costs that this
entails.

[0012] In fact, in addition to the intrinsic high cost of
the LEDs, the taillight must also be structured so that the
considerable heat produced by the LEDs during opera-
tion can be dissipated outside.

[0013] This obligation requires to incorporate, into the
taillight, heat dissipation devices that contribute to further
increasing the production cost of the taillight.

[0014] Aim of the presentinvention is to provide a tail-
light, which is capable of producing U- or L- shaped lu-
minous areas and which is more economical to produce.
[0015] Inaccordance with these aims, according to the
present invention there is provided an automotive light
as defined in Claim 1 and preferably, though not neces-
sarily, in any one of the claims dependent thereon.
[0016] The present invention will now be described
with reference to the accompanying drawings, which il-
lustrate a non-limiting embodiment thereof, wherein:

- Figure 1 is a perspective view of an automotive light
realized according to the teachings of the present
invention, with parts in section and parts removed
for clarity’s sake;

- Figure 2 is a partially exploded, perspective view of
the automotive light shown in Figure 1, with parts
removed for clarity’s sake;

- Figure 3 is a perspective view of a lighting assembly
of the automotive light shown in the previous figures,
with parts removed for clarity’s sake;

- Figure 4 is a perspective view of the light-guide body
of the lighting assembly shown in Figure 3;

- Figure 5 is a partially sectioned perspective view of
the light-guide body shown in Figure 4;

- Figure 6 is arear view of the light-guide body shown
in Figure 5, with parts in section and parts removed
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for clarity’s sake;

- Figure 7 is a perspective view of a second embodi-
ment of the lighting assembly shown in Figure 3, with
parts removed for clarity’s sake;

- Figure 8 is a perspective view of the light-guide body
of the lighting assembly shown in Figure 7;

- Figure 9 is a perspective view of a second embodi-
ment of the light-guide body shown in Figure 8;
whereas

- Figure 10is a perspective view of a thirdembodiment
of the lighting assembly shown in Figure 3, with parts
removed for clarity’s sake.

[0017] With reference to Figures 1 and 2, number 1
denotes as a whole an automotive light, i.e. a lighting
device adapted to be firmly fixed to the front or rear of
the body of a motor vehicle, with the function of emitting
light signals adapted to signal/indicate the position of the
vehicle and/or the sudden deceleration of the vehicle
and/or the turning direction of the vehicle during travel
and/or with the function of lighting the area around the
vehicle.

[0018] In other words, the automotive light 1 is adapted
to be fixed to the front or rear part of the vehicle body of
a car, van, truck, motorcycle or other similar motor vehi-
cle, to work as a headlight or taillight.

[0019] Clearly, the automotive light 1 could also be lo-
cated on a lateral side of the car or other similar motor
vehicle.

[0020] Preferably, the automotive light 1 is furthermore
structured so as to be stably recessed in the vehicle body
(not shown) and to surface outside of the vehicle.
[0021] In the example shown, in particular, the auto-
motive light 1 is preferably structured to be stably re-
cessed in the rear part of the vehicle body of a car or
other similar motor vehicle.

[0022] In other words, the automotive light 1 is prefer-
ably a taillight for cars and the like.

[0023] Naturally, in a different embodiment, the auto-
motive light 1 could also be structured so as to be simply
fixed cantilevered to the front, side or rear of the vehicle
body (not shown).

[0024] With reference to Figures 1 and 2, in particular,
the automotive light 1 comprises: a substantially rigid and
preferably made of plastic material, concave rear body
2 which is substantially basin-shaped and is structured
so as to be firmly fixed to the vehicle body (not shown);
and a substantially rigid and preferably made of plastic
material, front half-shell 3, traditionally designated as a
lens, which is arranged to close the mouth of the rear
body 2 preferably so as to surface outside of the vehicle
body, and has one or more transparent or semitranspar-
ent sectors, which are optionally also coloured.

[0025] In addition, the automotive light 1 also compris-
es one or more electrically-powered lighting assemblies,
each of which emits light on command and is located
inside the rearbody 2, underneath a corresponding trans-
parent or semi-transparent sector of the front half-shell
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3, so as to selectively backlight the same transparent or
semitransparent sector of the front half-shell, preferably
separately and independently of the other lighting as-
semblies of the automotive light.

[0026] Preferably, the lighting assembly or atleastone
of the lighting assemblies of automotive light 1 is more-
over structured so as to direct the light towards the cor-
responding facing transparent or semitransparent sector
of front half-shell 3, with a prevalent component of the
light beam substantially parallel to a predetermined ref-
erence optical axis, which is preferably substantially par-
allel to the longitudinal axis of the vehicle when the au-
tomotive light 1 is correctly mounted/placed on the vehi-
cle body.

[0027] In greater detail, the rear body 2 is preferably
made of an opaque plastic material and is preferably
structured so as to be at least partially recessed within a
seat specially made in the rear part of the vehicle body.
[0028] Obviously, in a different embodiment, the rear
body 2 could also be structured so as to be at least par-
tially recessed within a seat specially made in the front
or lateral part of the vehicle body (not shown), or so as
to be simply fixed cantilevered on the front, side or rear
part of the vehicle body.

[0029] The fronthalf-shell 3, in turn, is preferably made
of a transparent or semi-transparent plastic material,
such as for example polymethylmethacrylate (PMMA) or
polycarbonate (PC), and is preferably provided with a
plurality of adjacent transparent or semi-transparent sec-
tors, each of which is separately backlighted by a corre-
sponding lighting assembly.

[0030] Clearly, front half-shell 3 may additionally in-
clude also opaque sectors.

[0031] With reference to Figures 1,2 and 3, in addition,
the or at least one of the lighting assemblies of the auto-
motive light is moreover structured so as to backlight, on
command, the corresponding transparent or semi-trans-
parent sector of front half-shell 3 creating a substantially
U-shaped luminous area.

[0032] In greater detail, in the example shown, the au-
tomotive light 1 is provided with a first lighting assembly
4 structured so as to backlight the facing transparent or
semi-transparent sector of front half-shell 3 creating a
substantially U-shaped luminous area, and optionally al-
so with a second lighting assembly 5.

[0033] Preferably, the lighting assembly 4 is moreover
structured so as to direct the light towards the facing
transparent or semi-transparent sector of the front half-
shell 3, with a prevalent component of the light beam
substantially parallel to a first reference optical axis A,
which is preferably substantially parallel to the vehicle
longitudinal axis when the automotive light 1 is correctly
mounted/placed on the vehicle body.

[0034] Similarly, the lighting assembly 5 is preferably
structured so as to direct the light towards the facing
transparent or semi-transparent sector of the front half-
shell 3, with a prevalent component of the light beam
substantially parallel to a second reference optical axis,
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which is preferably substantially parallel to the vehicle
longitudinal axis when the automotive light 1 is correctly
mounted/placed on the vehicle body.

[0035] With reference to Figures 1 to 6, the lighting
assembly 4 firstly comprises: a light-guide plate 10 of
suitable thickness, which is made of photoconductive
material and is arranged within the rear body 2 with a
firstface, hereinafter referred to as the front face, grazing
or in any case facing the front half-shell 3, and with a
second face, hereinafter referred to as the rear face, fac-
ing the bottom of rear body 2; and a series of LEDs 11
(acronym for Light Emitting Diode) that are located inside
the rear body 2, close to a first side of the light-guide
plate 10, and are oriented so as to direct the light pro-
duced into the body of light-guide plate 10, through the
facing lateral sidewall 12 of the same light-guide plate
10. This light then propagates within the body of the light-
guide plate 10 by total internal reflection.

[0036] Therefore, the lateral sidewall 12 is the light-
entry sidewall of the light-guide plate 10.

[0037] In greater detall, the light-guide plate 10 is pref-
erably substantially quadrilateral in shaped and is pref-
erably arranged inside the rear body 2 so as to be sub-
stantially perpendicular to the optical axis A of lighting
assembly 4.

[0038] In the example shown, in particular, the light-
guide plate 10is preferably provided with four main sides,
preferably substantially straight and in pairs substantially
parallel to each other.

[0039] Furthermore, the LEDs 11 are arranged inside
the rear body 2 close to a sole/single main side of the
light-guide plate 10, so as tolight up a sole lateral sidewall
of the same light-guide plate 10.

[0040] In addition, the light-guide plate 10 has a sub-
stantially ribbon-like light-exit band that extends along
the perimeter of the front face of light-guide plate 10,
adjacentto the three remaining consecutive and mutually
inclined sides of the same light-guide plate 10, and is
overall structured so as to cause the light propagating
inside itself to come out solely from said perimeter light-
exit band.

[0041] In other words, the perimeter light-exit band of
light-guide plate 10 is substantially U-shaped, and the
light emitted by the LEDs 11 enters the light-guide plate
10 through the lateral sidewall 12 and exits the light-guide
plate 10 only along the perimeter light-exit band.

[0042] Furthermore, the lateral sidewall 12 of light-
guide plate 10 is aligned with and opposite to the central
segment of the perimeter light-exit band of the plate.
[0043] In greater detail, with reference to Figures 2, 3,
4 and 5, the remaining second, third and fourth sides of
light-guide plate 10, i.e. the sides of light-guide plate 10
not directly lighted up by the LEDs 11, are preferably L-
bent toward the front half-shell 3 so as to form, along the
perimeter of the front face of light-guide plate 10, a long
protruding perimeter rib or shoulder 13 which is substan-
tially U-shaped and extends cantilevered from the edge
of the front face of light-guide plate 10, towards the front
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half-shell 3.

[0044] Therefore the top of protruding perimeter shoul-
derorrib 13 is substantially grazing, or in any case facing,
the front half-shell 3 and is structured so as to allow the
light propagating within the plate to freely come out of
the plate and backlight the front half-shell 3.

[0045] With reference to Figures 4, 5 and 6, the light-
guide plate 10 moreover has, on one of its two larger
faces, also a large light-distributing recess 14 of given
shape, which has a depth less than the thickness s of
the light-guide plate 10 and is shaped so as to distribute
the light coming from the lateral sidewall 12 of light-guide
plate 10, in a predetermined and controlled manner along
the whole length of the protruding perimeter rib or shoul-
der 13. This light then comes out of the light-guide plate
10 from the top of the same protruding perimeter rib or
shoulder 13.

[0046] Therefore, the top of the protruding perimeter
shoulder or rib 13 forms the perimeter light-exit band of
the light-guide plate 10.

[0047] In greater detail, the light-distributing recess 14
is located in front of the lateral sidewall 12 of light-guide
plate 10 and is adapted to distribute a part of the light
coming from the lateral sidewall 12 of light-guide plate
10 and directed towards the portion of the protruding pe-
rimeter rib or shoulder 13 immediately aligned with and
opposite to the lateral sidewall 12, towards the other por-
tions of the protruding perimeter rib or shoulder 13.
[0048] In other words, the light-distributing recess 14
is adapted to distribute a part of the light coming from the
lateral sidewall 12 of light-guide plate 10 and directed
towards the segment of the perimeter light-exit band of
the light-guide plate 10 immediately aligned with and op-
posite the lateral sidewall 12, towards the other segments
of the same perimeter light-exit band.

[0049] In addition, the light-distributing recess 14 is
preferably shaped and dimensioned so as to distribute
the light coming from the lateral sidewall 12 of light-guide
plate 10 in a substantially even manner along the whole
length of the protruding perimeter rib or shoulder 13 .
[0050] Once entered into the light-guide plate 10
through the lateral sidewall 12 of the plate, therefore, the
light emitted by the LEDs 11 propagates within the body
of light-guide plate 10 by total internal reflection, up to
reach the crest or top of the protruding perimeter shoulder
orrib 13 from where it comes out freely, directed towards
the front half-shell 3.

[0051] Inother words, the light emitted by the LEDs 11
enters the light-guide plate 10 through the lateral sidewall
12 and exits the light-guide plate 10 only along the pe-
rimeter rib or shoulder 13.

[0052] The lightcoming out from the top of the protrud-
ing perimeter shoulder or rib 13 thus backlights the facing
transparent or semi-transparent sector of the front half-
shell 3, creating a substantially U-shaped luminous area.
[0053] In the example shown, in particular, the light-
guide plate 10 preferably has a monolithic structure and
is preferably made of polymethylmethacrylate (PMMA)
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or other transparent plastic material, advantageously via
an injection moulding process.

[0054] Preferably, the light-guide plate 10 moreover
has a nominal thickness ranging between 3 and 30 mm
(millimetres).

[0055] With reference to Figures 3 to 6, in addition, the
lateral sidewall 12 of light-guide plate 10 is preferably
substantially straight and is preferably provided with a
series of small grooves or indentation 15, each of which
accommodates a respective LED 11 and is preferably
shaped so as to concentrate the light beam coming out
of the same LED 11.

[0056] The protruding perimeter shoulder or rib 13 of
light-guide plate 10, on the other hand, is longitudinally
divided into three consecutive segments that are sub-
stantially straightand are preferably joined to one another
substantially seamlessly.

[0057] The central segment of protruding perimeter
shoulder 13 is located on the opposite side of light-guide
plate 10 with respect to the lateral sidewall 12 and is
preferably also substantially parallel to the same lateral
sidewall 12. The two end segments of protruding perim-
eter shoulder 13, on the other hand, extend towards the
lateral sidewall 12, on opposite sides thereof, preferably
while remaining substantially parallel to each other.
[0058] With reference to Figures 4, 5 and 6, the light-
distributing recess 14, in turn, is interposed between the
lateral sidewall 12 of light-guide plate 10, i.e. the lateral
sidewall lighted up by the LEDs 11, and the central seg-
ment of the protruding perimeter rib or shoulder 13, so
that its lateral walls extend obliquely in front of the lateral
sidewall 12 of light-guide plate 10 and can deflect /reflect
the light coming from the lateral sidewall 12 towards the
two end segments of the protruding perimeter rib or
shoulder 13.

[0059] Preferably, the reflecting lateral walls of the
light-distributing recess 14 moreover are substantially
perpendicular to the laying plane of the central flat sector
of light-guide plate 10 and/or are substantially straight.
[0060] In greater detail, the light-distributing recess 14
is preferably substantially V-shaped and is preferably
formed on the rear face of light-guide plate 10, with the
vertex of the V facing the lateral sidewall 12 of light-guide
plate 10, i.e. the lateral sidewall lighted up by the LEDs
11, and with the two arms of the V facing each a respec-
tive end segment of the protruding perimeter rib or shoul-
der 13.

[0061] The two lateral walls of the light-distributing re-
cess 14 that converge towards the lateral sidewall 12 of
light-guide plate 10, i.e. towards the lateral sidewall light-
ed up by the LEDs 11, hereinafter denoted by the num-
bers 14a and 14b, are interposed between the lateral
sidewall 12 of the plate and the central segment of the
protruding rib or shoulder 13 and are adapted to de-
flect/reflect the incident light towards the two sides of the
light-guide plate 10 where the end segments of the pro-
truding perimeter rib or shoulder 13 are located.

[0062] Inaddition, the reflecting lateral wall 14aiis pref-
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erably substantially straight, whereas the reflecting lat-
eral wall 14b preferably has a sawtooth profile.

[0063] Ingreater detail, the vertex of the V is preferably
located close to the midpoint of the lateral sidewall 12 of
light-guide plate 10.

[0064] In the example shown, in particular, the light-
distributing recess 14 preferably consists of a depression
substantially polygonal in shape, and more specifically
substantially triangular in shape, which is formed on the
rear face of light-guide plate 10, so that a first vertex of
the triangle faces the light-entry lateral sidewall 12 of the
plate, i.e. the lateral sidewall lighted up by the LEDs 11,
and that the two sides of the triangle converging towards
the same first vertex face each a respective end segment
of the protruding perimeter rib or shoulder 13.

[0065] Preferably, the side of the triangle opposite said
first vertexis moreover substantially parallel and opposite
to the overlying central segment of the protruding perim-
eter rib or shoulder 13.

[0066] Preferably, the light-distributing recess 14, or
rather the substantially triangular-shaped depression,
moreover has a depth which is substantially constant
and/or ranges between 25% and 75% of the local thick-
ness s of the light-guide plate 10.

[0067] Clearly, the light-distributing recess 14, or rath-
er the substantially triangular-shaped depression, could
also be formed on the front face of light-guide plate 10.
[0068] With reference to Figures 3 to 6, in addition, the
edges of the rear face of light-guide plate 10 that are
aligned with the various segments of the perimeter light-
exit band, or rather with the various segments of the pro-
truding perimeter rib or shoulder 13, are preferably bev-
elled.

[0069] In addition, the edges of the rear face of light-
guide plate 10 that are aligned with the various segments
of the perimeter light-exit band, or rather with the various
segments of the protruding perimeter rib or shoulder 13,
preferably also have, on the bevel, a series of reflecting
surface structures, which are shaped so as to deflect,
towards the top of the protruding perimeter shoulder 13,
the light rays r that propagates within the central flat sec-
tor of the light-guide plate 10 and reach the same reflect-
ing surface structures.

[0070] In greater detail, the bevelled edges of the rear
face of light-guide plate 10 preferably have, on the bevel,
amultitude of small deflector prisms 16 which are shaped
so as to deflect, by total internal reflection and towards
the top of the protruding perimeter shoulder 13, the light
rays r that propagate within the central flat sector of light-
guide plate 10 and reach the same deflector prisms 16.
[0071] Moreover, the deflector prisms 16 are shaped
so as to deflect the incident light rays r towards the top
of the protruding perimeter rib or shoulder 13, with an
incidence angle such that the light can freely come out
of the light-guide plate 10 along the entire crest/top of
the protruding perimeter rib or shoulder 13, and then
reach the front half-shell 3.

[0072] With reference to Figure 3, in addition, the light-
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guide plate 10 preferably also has, on the top of the pro-
truding perimeter rib or shoulder 13, an optics 17 prefer-
ably with pillow geometry, which is advantageously dis-
tributed in a substantially even manner over the entire
top of the protruding perimeter rib or shoulder 13, and is
preferably shaped so as to diffuse/scatter the light rays
coming out of the protruding perimeter shoulder 13.
[0073] Clearly, the optics 17 could also be shaped so
as to collimate the light rays coming out of the protruding
perimeter shoulder 13 in a given direction that is prefer-
ably substantially perpendicular to the front face of the
light-guide plate 10 and/or substantially parallel to the
optical axis A of lighting assembly 4.

[0074] With reference to Figures 2 and 3, the row of
LEDs 11, on the other hand, is preferably arranged
astride of the laying plane of the central flat sector of light-
guide plate 10.

[0075] Preferably,the LEDs 11 are moreover arranged
side by side to one another on a preferably oblong-
shaped, platelike printed circuit 18 which is preferably
located inside the rear body 2 locally substantially grazing
the lateral sidewall 12 of light-guide plate 10.

[0076] With reference to Figures 1 and 2, preferably
the automotive light 1 additionally also includes a shield-
ing mask 6 with a substantially rigid and opaque structure,
which is preferably made of plastic material, preferably
has a shape substantially complementary to the mouth
of the rear body 2, and is located inside the rear body 2
immediately beneath the front half-shell 3.

[0077] The shielding mask 6 is provided with a pass-
pass-through opening 6a that has a shape substantially
complementary to that of the perimeter light-exit band of
light-guide plate 10, i.e. it's U-shape, and is aligned with
the same perimeter light-exit band.

[0078] In greater detail, the pass-through opening 6a
of the shielding mask 6 is adapted to be engaged by the
protruding perimeter rib or shoulder 13 of the light-guide
plate 10.

[0079] With reference to Figures 1 and 2, preferably
the second lighting assembly 5 in turn comprises: a fila-
ment or gas discharge lamp 20, which is at least partially
located inside the rear body 2; and a concave reflector
body 21 with a substantially rigid and opaque cup-like
structure, which is preferably made of plastic material, is
located within the rear body 2, and is structured so as to
surround at least the bulb of lamp 20. The reflector body
21,in addition, is provided with an inner reflecting surface
that is shaped so as to direct the light emitted by the lamp
20 towards the corresponding and facing transparent or
semi-transparent sector of the front half-shell 3.

[0080] The shielding mask 6, in turn, is preferably ad-
ditionally provided with a second pass-through opening
6b, which is complementary in shape to the mouth of the
reflector body 21 and is adapted to be stably engaged
by the mouth of said reflector body 21.

[0081] In a different embodiment, however, the con-
cave reflector body 21 may be incorporated into the
shielding mask 6.
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[0082] The general operation of automotive light 1 is
easily inferable from the above description and requires
no further explanation.

[0083] Onthe otherhand, as regards operation of light-
ing assembly 4, with reference to Figure 6, the light rays
r emitted by the LEDs 11 enter the light-guide plate 10
via the lateral sidewall 12 of the same plate.

[0084] In the absence of the light-distributing recess
14, all the light entering from the lateral sidewall 12 of
light-guide plate 10 would be directed towards the central
segment of the protruding perimeter rib or shoulder 13,
or rather towards the deflector prisms 16 located beneath
the central segment of the protruding perimeter rib or
shoulder 13.

[0085] The light-distributing recess 14 modifies the
propagation of the light in the light-guide plate 10.
[0086] Moreindetail, since the light-distributing recess
14 does not take up the entire thickness of the light-guide
plate 10, the light rays r that propagate within the central
flat sector of light-guide plate 10 and do not intersect the
light-distributing recess 14, directly reach the deflector
prisms 16 located beneath the central segment of the
protruding rib or shoulder 13 of light-guide plate 10, and
are there deflected towards the top of the central segment
of the protruding perimeter rib or shoulder 13.

[0087] The light rays r, in fact, strike the deflector
prisms 16 with an incidence angle greater than the critical
angle (also known as the limit angle) and are reflected
by total internal reflection towards the top of the overlying
central segment of the protruding rib or shoulder 13.
[0088] The light rays r propagating within the central
flat sector of light-guide plate 10 and striking the reflective
lateral walls 14a and 14b of light-distributing recess 14,
on the other hand, are deflected/reflected towards the
deflector prisms 16 located beneath the two opposite end
segments of the protruding perimeter rib or shoulder 13,
and are there deflected/reflected towards the top of the
same end segments of the protruding perimeter rib or
shoulder 13.

[0089] The light rays r reaching the lateral walls 14a
and 14b of light-distributing recess 14, in fact, strike the
lateral walls 14a and 14b with an incidence angle greater
than the critical angle (also known as the limit angle) and
therefore undergo a total internal reflection.

[0090] In both cases, the light rays r reach the top of
the protruding perimeter rib or shoulder 13 with an angle
of incidence such that they can freely come out of the
light-guide plate 10 and proceed towards the front half-
shell 3, thereby creating a substantially U-shaped lumi-
nous area.

[0091] The advantages connected to the particular
structure of the lighting assembly 4 are noteworthy.
[0092] The lighting assembly 4 can backlight the front
half-shell 3 creating a substantially U-shaped luminous
area with the aid of a very small number of LEDs 11, with
the drastic reduction in production costs that this entails.
[0093] In addition, the lighting assembly 4 is particu-
larly thin and compact and therefore can be accommo-
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dated inside a shallow rear body 2.

[0094] ltisfinally clearthat modifications and variations
may be made to the automotive light 1 without however
departing from the scope of the present invention.
[0095] For example, the perimeter light-exit band of
light-guide plate 10 may also be substantially flush/co-
planar with the front face of the same light-guide plate 10.
[0096] In a not-shown embodiment variation, moreo-
ver, the light-distributing recess 14 may consist of a sub-
stantially V-shaped surface groove, which is formed on
the front or rear face of the light-guide plate 10 and is
oriented so that the vertex of the V faces the lateral side-
wall 12 of the plate, i.e. the lateral sidewall lighted up by
the LEDs 11, and that the two arms of the V face each a
respective end segment of the protruding perimeter
shoulder 13.

[0097] Clearly, the substantially V-shaped groove has
a depth locally lower than the thickness s of light-guide
plate 10.

[0098] In addition, the LEDs 11 may be replaced by
OLEDs (acronym for Organic Light Emitting Diode) or
other electrically-powered light sources preferably of op-
toelectronic type.

[0099] With reference to Figures 7 and 8, in a different
embodiment, moreover, the lighting assembly 4 can be
also structured so as to backlight, on command, the fac-
ing transparent or semi-transparent sector of front half-
shell 3, creating a substantially L-shaped luminous area.
[0100] More in detail, in this embodiment the light-
guide plate 10 is replaced by a light-guide plate 110 pref-
erably having four main sides, which is provided with a
substantially L-shaped, perimeter light-exit band that ex-
tends along the perimeter of the front face of the plate,
adjacent solely to two consecutive and mutually inclined
sides of the same light-guide plate 110.

[0101] Even more in detail, two main and consecutive
sides of the light-guide plate 110 are L-bent toward the
front half-shell 3, so as to form, along the perimeter of
the front face of light-guide plate 110, a long protruding
rib or shoulder 113, which is substantially L-shaped and
extends cantilevered from the edge of the front face of
light-guide plate 110, towards the front half-shell 3.
[0102] In other words, the protruding perimeter rib or
shoulder 113 is longitudinally divided into two consecu-
tive segments, which are substantially straight and in-
clined relative to each other.

[0103] ThelLEDs 11, inturn, are located inside the rear
body 2 so as to light up a first side of the light-guide plate
110 opposite one of the segments of the protruding pe-
rimeter rib or shoulder 113.

[0104] Inotherwords, similarly to the firstembodiment,
the light produced by the LEDs 11 enters the light-guide
plate 110 via a lateral sidewall 112 of the plate opposite
one of the two segments of the protruding perimeter rib
or shoulder 113.

[0105] Inaddition, the light-guide plate 110 has, onone
of its two larger faces, a large light-distributing recess
114 of given shape, which has a depth less than the thick-
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ness s of the light-guide plate 110 and is shaped so as
to distribute the light coming from the lateral sidewall 112
of light-guide plate 110 in a predetermined and controlled
manner along the whole length of the protruding perim-
eter rib or shoulder 113.

[0106] Also in this embodiment, therefore, once it has
entered the light-guide plate 110 via the lateral sidewall
112 of the plate, the light emitted by the LEDs 11 prop-
agates within the body of the light-guide plate 110 by total
internal reflection, up to reach the crest or top of the pro-
truding perimeter shoulder orrib 113 from where it comes
out freely, directed towards the front half-shell 3.

[0107] In greater detail, with reference to Figure 8, the
light-distributing recess 114 is interposed between the
lateral sidewall 112 of light-guide plate 110, i.e. the lateral
sidewall lighted up by the LEDs 11, and one of the two
segments of the protruding perimeter rib or shoulder 113,
and its lateral wall facing the lateral sidewall 112 of light-
guide plate 110 is adapted to deflect/reflect the incident
light towards the other segment of the protruding rib or
shoulder 113.

[0108] In other words, the reflecting lateral wall 114a
of the light-distributing recess 114 extends over the rear
face of light-guide plate 110 along a straight line which
roughly connects the elbow of the L-shaped protruding
perimeter rib or shoulder 113 with the opposite end/ver-
tex of the lateral sidewall 112 of light-guide plate 110.
Preferably, the reflecting lateral wall 114a of the light-
distributing recess 114 is moreover substantially straight.
[0109] In the example shown in Figure 8, in particular,
the light-distributing recess 114 preferably consists of a
substantially triangular-shaped depression, which is
formed on the rear face of light-guide plate 110 so that
a first vertex of the triangle is located close to one of the
ends/vertices of the lateral sidewall 112 of light-guide
plate 110, and so that one of the two sides of the triangle
converging towards the same first vertex extends ob-
liquely in front of the lateral sidewall 112 of light-guide
plate 110.

[0110] Alternatively, the light-distributing recess 114
may consist of a substantially straight surface groove,
which has a depth less than the thickness s of the light-
guide plate 110 and extends obliquely in front of the lat-
eral sidewall 112 of light-guide plate 110.

[0111] Also in this embodiment, the edges of the rear
face of light-guide plate 110 that are aligned to the two
segments of the protruding perimeter rib or shoulder 113,
are preferably bevelled and are preferably provided, on
the bevel, with a multitude of small deflector prisms 116
or other reflecting surface structures that are shaped so
as to deflect, towards the top of the protruding perimeter
shoulder 113, the light rays r propagating inside the cen-
tral flat sector of light-guide plate 110 and reaching the
same deflector prisms 116.

[0112] Alsothelight-guide plate 110, moreover, is pref-
erably provided, on the top of the L-shaped protruding
rib or shoulder 113, with an optics 117 preferably with
pillow geometry, which is advantageously distributed in
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a substantially even manner over the entire top of the
protruding perimeter rib or shoulder 113, and is prefera-
bly shaped so as to diffuse/scatter the light rays coming
out of the protruding perimeter shoulder 113.

[0113] Clearly, also in this case, the optics 117 may be
shaped so as to collimate the light rays coming out of the
protruding perimeter shoulder 113 in a given direction
that is preferably substantially perpendicular to the front
face of light-guide plate 10 and/or substantially parallel
to the optical axis A of lighting assembly 4.

[0114] With reference to Figure 9, as an alternative,
the light-distributing recess 114 may be formed by a suc-
cession of small straight grooves, which have a depth
less than the thickness s of the light-guide plate 110 and
extend over the rear face of the light-guide plate 110
spaced one after the other, aligned along the straight line
connecting the elbow of the L-shaped protruding perim-
eter rib or shoulder 113 with the opposite end/vertex of
the lateral sidewall 112 of light-guide plate 110.

[0115] Preferably, said straight grooves are addition-
ally staggered and partially superimposed on each other
so as to form a sawtooth profile.

[0116] With reference to Figure 10, in a more sophis-
ticated embodiment, lastly, the lighting assembly 4 can
also be structured so as to backlight, on command, the
facing transparent or semi-transparent sector of the front
half-shell 3, creating a substantially E-shaped luminous
area.

[0117] More in detail, the lighting assembly 4 includes
alight-guide plate 10 and a light-guide plate 110 arranged
adjacent and substantially coplanar to each other, so that
one of the two straight segments of the protruding perim-
eter rib or shoulder 113 is aligned and adjacent to the
central straight segment of the protruding perimeter rib
or shoulder 13, thereby forming a substantially E-shaped
protruding rib.

[0118] In other words, the light-guide plate 10 and the
light-guide plate 110 are arranged adjacent and substan-
tially coplanarto each other, so that one of the two straight
segments of the L-shaped perimeter light-exit band is
aligned with and adjacent to the central straight segment
of the U-shaped perimeter light-exit band, thereby form-
ing a substantially E-shaped perimeter light-exit band.
[0119] Clearly, in this last embodiment, the lighting as-
sembly 4 is provided with two different and distinct rows
of LEDs 11 (acronym for Light Emitting Diode) that are
arranged inside the rear body 2 so as to light up one the
light-entry sidewall 12 of light-guide plate 10 and the other
the light-entry sidewall 112 of light-guide plate 110.

Claims

1. An automotive light (1) comprising: a rear body (2)
adapted to be fixed to the vehicle; a front half-shell
(3) arranged to close the mouth of said rear body
(2); and at least one lighting assembly (4) that is lo-
cated inside the rear body (2) and is adapted to back-
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light a corresponding transparent or semi-transpar-
ent sector of the front half-shell (3);

said lighting assembly (4) comprising: at least
one light-guide plate (10, 110) of suitable thick-
ness, which is made of photoconductive mate-
rial; and a set of electrically -powered light sourc-
es (11) that are located close to a first side of
the light-guide plate (10, 110) and direct the light
produced into the body of the same light-guide
plate (10, 110) via a facing first lateral sidewall
(12, 112) of the same plate so that said light
propagates within the body of the light-guide
plate (10, 110) by total internal reflection;

said automotive light (1) being characterized
in that said light-guide plate (10, 110) is located
inside the rear body (2) with a first face facing
the front half-shell (3) and a second face facing
the bottom of the rear body (2); in that said light-
guide plate (10, 110) has a perimeter light-exit
band (13, 113) extending along the perimeter of
the first face of the light-guide plate (10, 110),
for at least two consecutive sides of the same
light-guide plate (10, 110), and is structured so
as to cause the light to come out of the same
light-guide plate (10, 110); in that the first lateral
sidewall (12, 112) of said light-guide plate (10,
110) is opposite to a first segment of said perim-
eter light-exit band (13, 113); and in that said
light-guide plate (10, 110) also has, on its first
or second face, a light-distributing recess (14,
114) of given shape, which has a depth less than
the local thickness (s) of the light-guide plate
(10, 110), is interposed between said first lateral
sidewall (12, 112) and said first segment of the
perimeter light-exit band (13, 113), and is
shaped so as to distribute the light coming from
the first lateral sidewall (12, 112) of the light-
guide plate (10, 110) substantially along the
whole length of said perimeter light-exit band
(13, 113).

The automotive light according to Claim 1, wherein
said light-distributing recess (14, 114) is provided
with at least one reflecting lateral wall (14a, 14b,
114a) extending obliquely in front of said first lateral
sidewall (12, 112) of the light-guide plate (10, 110),
so as to deflect/reflect a part of the light coming from
the same first lateral sidewall (12, 112) toward at
least a further segment of said perimeter light-exit
band (13, 113).

The automotive light according to Claim 2, wherein
said at least one reflecting lateral wall (14a, 14b,
114a) of the light-distributing recess (14) is substan-
tially perpendicular to the laying plane of the central
flat sector of said light-guide plate (10).
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The automotive light according to Claim 2 or 3,
wherein said at least one reflecting lateral wall (14a,
14b, 114a) of the light-distributing recess (14) is sub-
stantially straight or has a sawtooth profile.

The automotive light according to any one of the pre-
ceding claims, wherein the light-distributing recess
(14) includes at least one surface groove or a de-
pression substantially polygonal in shape.

The automotive light according to any one of the pre-
ceding claims, wherein the perimeter light-exit band
(13, 113) of said light-guide plate (110) is substan-
tially U- or L- shaped.

The automotive light according to Claim 6, wherein
the light-guide plate (10, 110) has at least two con-
secutive sides L-bent toward the front half-shell (3),
so as to form, along the perimeter of the first face of
the plate, a protruding rib or shoulder (13, 113) that
extends cantilevered from the edge of the first face
of the plate towards the front half-shell (3); the pe-
rimeter light-exit band of the light-guide plate (110)
being defined by the top of said protruding rib or
shoulder (13, 113).

The automotive light according to Claim 7, wherein
the light-guide plate (10) has three consecutive sides
L-bent toward the front half-shell (3), so as to form,
along the perimeter of the first face of the same light-
guide plate (10), a substantially U-shaped protruding
rib or shoulder (13).

The automotive light according to Claim 8, wherein
the light-distributing recess (14) is interposed be-
tween said first lateral sidewall (12) of the light-guide
plate (10) and the central segment of the substan-
tially U-shaped perimeter light-exit band (13), and it
is substantially V-shaped.

The automotive light according to any one of the pre-
ceding claims, wherein the edges of the second face
of the light-guide plate (10, 110) that are aligned to
the segments of said perimeter light-exit band (13,
113), are bevelled.

The automotive light according to Claim 10, wherein
said light-guide plate (10, 110) has, on the bevelled
edges of its second face, a series of deflector prisms
or other reflecting surface structures (16, 116) that
are shaped so as to deflect the incident light toward
said perimeter light-exit band (13, 113).

The automotive light according to any one of the pre-
ceding claims, wherein said light-guide plate (10,
110) is provided with four main sides, in pairs sub-
stantially parallel to each other.
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13.

14.

15.

16.

The automotive light according to any one of the pre-
ceding claims, wherein the light sources (11) are
LEDs.

The automotive light according to any one of the pre-
ceding claims, wherein said light-distributing recess
(14) has a depth substantially constant and/or rang-
ing between 25% and 75% of the local thickness (s)
of the light-guide plate (10, 110).

The automotive light according to any one of the pre-
ceding claims, wherein said lighting assembly (4)
comprises: afirst light-guide plate (10) having, along
the perimeter of the first face of the same first light-
guide plate (10), a first, substantially U-shaped, pe-
rimeter light-exit band (13); a second light-guide
plate (110) having, along the perimeter of the first
face of the same second light-guide plate (110), a
second, substantially L-shaped, perimeter light-exit
band (13); a first set of electrically-powered light
sources (11) that are arranged close to a first side
of the first light-guide plate (10), so as to light up a
facing lateral sidewall (12) of the first light-guide plate
(10); a second set of electrically-powered light sourc-
es (11) that are arranged close to a first side of the
second light-guide plate (110), so as to light up a
facing lateral sidewall (112) of the second light-guide
plate (110); said first (10) and second (110) light-
guide plates being arranged adjacent and substan-
tially coplanar to each other, so that one of the two
straight segments of the second perimeter light-exit
band (113) is aligned and adjacent to the central
straight segment of the first perimeter light-exit band
(13), thereby realizing a substantially E-shaped pe-
rimeter light-exit band.

The automotive light according to any one of the pre-
ceding claims, characterized by additionally includ-
ing an opaque shielding mask (6) that is arranged
inside the rear body (2) underneath the front half-
shell (3), and has a pass-through opening, which is
shaped substantially complementary to the perime-
ter light-exit band (13, 113) of said at least one light-
guide plate (10, 110), and is aligned with the same
perimeter light-exit band (13, 113).
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