
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

60
7 

77
7

A
1

TEPZZ 6Z7777A_T
(11) EP 2 607 777 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
26.06.2013 Bulletin 2013/26

(21) Application number: 12198731.7

(22) Date of filing: 20.12.2012

(51) Int Cl.:
F21S 8/10 (2006.01) F21V 8/00 (2006.01)

F21Y 101/02 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 21.12.2011 IT PD20110403

(71) Applicant: Automotive Lighting Italia S.p.A. A 
Socio Unico
10078 Venaria Reale, (TO) (IT)

(72) Inventors:  
• Marcori, Franco

10078 Venaria Reale (TO) (IT)
• Bóveda Pedrol, Jordina

10078 Venaria Reale (TO) (IT)
• Zwolinski, Lukasz

10078 Venaria Reale (TO) (IT)
• De Font Renz, Oliver

10078 Venaria Reale (TO) (IT)

(74) Representative: Mitola, Marco
Jacobacci & Partners S.p.A. 
Via Berchet 9
35131 Padova (IT)

(54) Vehicle light

(57) A vehicle light (4) comprising a container body
(8) and a lenticular body (12), hosting at least one light
source (20), a light guide (40) having a light guide body
(44) to propagate the beam of light of the light source
(20). The light guide body (44) extends from a lateral end
(52) to a longitudinal end (56); at the lateral end (52) the
light guide (40) emits a transversal beam of light, directed
in a transversal direction (Y-Y) and at the longitudinal

end (56) the light guide (40) emits a longitudinal beam
of light, according to a direction of advancement (X-X).
The light source (20) is situated near said lateral end
(52). At said lateral and longitudinal ends (52, 56) the
light guide (40) comprises first and second light deviation/
extraction elements (60) which extract the light from the
light guide (40) in a respectively substantially transversal
(Y-Y) and longitudinal direction (X-X).
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Description

[0001] The present invention relates to a vehicle light
fitted with at least one front sidelight and at least one
lateral sidelight, wherein the term vehicle light is under-
stood to mean indifferently a rear vehicle light or a front
vehicle light, the latter also known as a headlight.
[0002] In the same way, the front sidelight is under-
stood to mean a sidelight directed along the longitudinal
axis of the vehicle, that is to say, rearwards in the case
of a tail light or forwards in the case of a front light or
headlight.
[0003] As is known, a vehicle light is a lighting and/or
signalling device of a vehicle comprising at least one out-
er light of the vehicle having a lighting or signalling func-
tion outwards of the vehicle.
[0004] The vehicle light, in its simplest form comprises
a container body, a lenticular body and at least one light
source.
[0005] The lenticular body is placed so as to close a
mouth of the container body so as to form a housing
chamber. The light source is arranged inside the housing
chamber, which may be directed so as to emit light to-
wards the lenticular body, when powered with electricity.
[0006] Vehicle lights are provided with at least one rear
or front sidelight and, in some cases, may be provided
with at least one lateral rear or front sidelight.
[0007] The sidelight, whether front or rear, is generally
used to signal the presence of the vehicle to which it is
applied.
[0008] The rear or front lateral sidelight is used for ex-
ample to indicate to others the lateral dimensions of the
vehicle.
[0009] The co-presence of rear/front and lateral side-
lights in the same rear/front vehicle light entails some
construction complications of the vehicle light. In fact, the
longitudinal and transversal luminous beams (whether
rear or front) must comply with legal specifications both
in terms of luminous power and of geometrics, that is to
say the aperture of the luminous beam produced.
[0010] The solutions of the prior art envisage the use
of specific and separate light sources for performing the
longitudinal and lateral sidelight functions: in other words,
the light sources used for the rear/front sidelights are
different from those used for the transversal sidelights.
[0011] Such solutions of the prior art are therefore ex-
pensive to manufacture in that they envisage a large
number of components, increasing the production and
assembly costs of the lights.
[0012] The purpose of the present invention is to make
a vehicle light provided with at least one rear/front side-
light and at least one lateral sidelight, which has reduced
manufacturing and functioning costs.
[0013] Such purpose is achieved by a vehicle light ac-
cording to claim 1.
[0014] Other embodiments of the vehicle light accord-
ing to the invention are described in the subsequent
claims.

[0015] Further characteristics and advantages of the
present invention will be more clearly comprehensible
from the description given below of its preferred and
non-limiting embodiments, wherein:
[0016] -figure 1 shows a perspective view, in an as-
sembled configuration, of a vehicle light according to the
present invention;
[0017] - figure 2 shows a perspective view in separate
parts of the light in figure 1;
[0018] - figure 3 shows a perspective view of several
components of the light in figure 1;
[0019] - figures 4-5 show cross-section views of the
light in figure 1.
[0020] The elements or parts of elements common to
the embodiments described below will be indicated using
the same reference numerals.
[0021] With reference to the aforementioned figures,
reference numeral 4 globally denotes a vehicle light; the
definition of vehicle light should be understood in its wid-
est sense, comprising a light suitable for being used on
any type of locomotive vehicle. The term vehicle light is
understood to mean indifferently a rear vehicle light or a
front vehicle light, the latter also known as a headlight.
[0022] The vehicle light 4 comprises a container body
8 and a lenticular body 12 which at least partially define
a housing chamber 16 hosting at least one light source
20.
[0023] The light source 20 is electrically connected to
electrical connection means to power the same.
[0024] Preferably, said light source 20 is a light emis-
sion diode light source. Said light emission diode light
source 20 comprises an electric support and connection
component 24 and at least one light emission diode 28
connected to said electric support and connection com-
ponent 24.
[0025] The container body 8 comprises a mouth 32
through which it usually receives and contains the various
components of the light 4; the container body 8 further
permits the attachment of the light 4 to the relative vehi-
cle.
[0026] The lenticular body is made from at least par-
tially transparent, or semi-transparent or translucid ma-
terial, and may also comprise an opaque portion.
[0027] The lenticular body 12 is placed so as to close
the mouth 32 of the container body 8, so as to enclose
said housing chamber 16.
[0028] Further components of the vehicle light 4 are
placed inside the housing chamber 16, such as a reflector
body 36, further light sources not shown, and at least one
light guide 40.
[0029] The reflector body 36 is usually made from an
opaque material and has a substantially concave shape
with its inner surface mirror-treated, that is to say metal-
lised. The reflector body 36 is, moreover, divided into a
first portion 36a and a second portion 36b. The first por-
tion 36a of the reflector body 36 extends in a series of
shell-shaped reflecting elements 37 and is coupled to a
further light source, not shown, comprising a plurality of
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light emission diode light sources. More specifically, each
light emission diode light source is paired with a respec-
tive shell-shaped reflecting element 37, so that the beam
of light emitted by the light emission diode light source
is reflected on the inner metallised surface of the respec-
tive shell-shaped reflecting element and projected at a
distance after traversing the lenticular body 12. A light of
the vehicle light, such as a brake light, is thereby realised.
Similarly the second portion 36b of the reflector body is
coupled to a light source, not shown, to make a light of
the vehicle light, for example an indicator light.
[0030] The light guide 40 comprises a light guide body
44 suitable for receiving the beam of light emitted by the
light source 20 so as to collect and propagate within itself
the light emitted by the light source 20.
[0031] The light guide body is usually made from a
transparent material and bases its functioning principle
on the same physical principles which regulate the trans-
mission of light inside optic fibres. The light guide body
44 is placed next to the light source 20 so as to collect
and propagate within itself the light emitted by said light
source. The light propagated inside the light guide body
44 is then extracted and distributed in the surrounding
space as desired, as described better below.
[0032] The container body 8, the lenticular body 12,
the reflector body 36 and the light guide body 44 are
usually made respectively of one or more polymer ma-
terials, such as, for example, polycarbonate (PC),
polymethyl methacrylate (PMMA) (plexiglass), acryloni-
trile butadiene styrene (ABS), APEC, or polypropylene
(PP).
[0033] The light guide 40 is fitted with a plurality of light
deviation/extraction elements applied to the light guide
body 44, suitable for deviating/extracting the light prop-
agated inside the light guide body 44 outwards of the
light guide 40.
[0034] The light guide body 40 extends from a lateral
end 52 to a longitudinal end 56 so as to transmit the light
between said ends 52, 56, wherein at the lateral end 52
the light guide 40 emits a transversal beam of light, di-
rected in a transversal direction Y-Y, that is perpendicular
to a longitudinal or advancement direction X-X of the as-
sociable vehicle to which the light 4 is attached. At the
longitudinal end 56 the light guide 40 emits a longitudinal
beam of light, directed substantially in the longitudinal
direction X-X, perpendicular to said transversal direction
Y-Y.
[0035] The emission of light in a transversal beam of
light fulfils the lateral sidelight function while the emission
of light in a longitudinal beam of light fulfils the longitudinal
sidelight function (both front or rear).
[0036] The definition of the transversal Y-Y direction
and longitudinal X-X direction should not be understood
in a strict sense; in other words the transversal and lon-
gitudinal beams of light need not be considered perfectly
perpendicular to each other, nor need they be considered
perfectly parallel to the transversal and longitudinal di-
rections of the associable vehicle.

[0037] The transversal beam of light must globally per-
form the lateral sidelight function of the vehicle light.
[0038] Despite this, the transversal rays of light T of
the transversal beam of light are not necessarily all par-
allel to each other and to the transversal direction. For
example, there may be, for design requirements, trans-
versal rays of light T angled in relation to said transversal
direction Y-Y according to angles of incidence α and
[0039] β even opposite to each other (figure 5).
[0040] The longitudinal beam of light is not necessarily
parallel to the direction of driving, that is to say the lon-
gitudinal direction X-X but may comprise longitudinal rays
of light L which are not necessarily parallel but which are
also incident to said longitudinal direction X-X, identifying
therewith an angle γ. In other words, the longitudinal
beam of light must globally perform the longitudinal side-
light function.
[0041] Advantageously, the light source 20 is situated
near said lateral end 52 of the light guide body 44 so as
to emit a luminous beam which is propagated inside the
light guide body 44 moving from the lateral end 52 to-
wards the longitudinal end 56.
[0042] Advantageously, at said lateral end 52 the light
guide 40 comprises moreover first light deviation/extrac-
tion elements 60 which extract the light from the light
guide body 44 in a substantially transversal direction Y-
Y and towards the lenticular body 12. Said first light de-
viation/extraction elements 60 thereby create the beam
of transversal light directed along the transversal direc-
tion Y-Y.
[0043] In particular the first light deviation/extraction
elements 60 are positioned on the light guide body 44 on
the container body side so as to extract the light towards
the lenticular body 12, that is outwards of the vehicle light
4.
[0044] Advantageously, at the longitudinal end 56 the
light guide 40 further comprises second light devia-
tion/extraction elements 64 which extract the light from
the light guide body 44 in a substantially longitudinal di-
rection X-X and in the direction of the lenticular body 12.
[0045] Said second light deviation/extraction elements
64 thereby create the beam of longitudinal light directed
in the longitudinal direction X-X.
[0046] In particular the second light deviation/extrac-
tion elements 64 are positioned on the light guide body
44 on the container body side 8 so as to extract the light
towards the lenticular body 12, that is outwards of the
vehicle light 4.
[0047] Preferably, the first and second light devia-
tion/extraction elements 60, 64 are direct prisms suitable
for encouraging the extraction of the light from the light
guide body 44 by means of a single reflection of said light
on each single prism.
[0048] At the lateral end 52, the vehicle light 4 com-
prises a plurality of diffusion elements 68 of the luminous
flow, said diffusion elements 68 being positioned be-
tween the light guide 40 and the lenticular body 12 so as
to receive the transversal beam of light and to expand it
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in said transversal direction Y-Y according to one or more
predefined angles.
[0049] In particular the diffusion elements 68 are di-
rectly facing the light guide body 44 at a surface of the
light guide body opposite that supporting the first light
deviation/extraction element 60.
[0050] The diffusion elements 68 are directly facing the
lateral end 52 of the light guide 40 and are supported by
an intermediate lens 72 positioned between the lenticular
body 12 and the light guide 40.
[0051] According to one embodiment, said diffusion el-
ements 68 are positioned on a terminal strip 76 which
identifies a direction of extension S-S incident or inclined
to said lateral end 52 of the light guide 40.
[0052] In other words, the diffusion elements are ori-
ented on a terminal strip 76 which is not parallel but in-
cident to the first light deviation/extraction elements 60.
[0053] According to one embodiment, said terminal
strip 76 is positioned on a recess 80 made on the inter-
mediate lens 72, said recess 80 extending towards the
first light deviation/extraction elements 60.
[0054] According to one embodiment, said diffusion el-
ements 68 are semi-spherical lenses.
[0055] According to one embodiment, said diffusion el-
ements 68 are shaped so as to diffuse the luminous flow
asymmetrically to said transversal direction Y-Y. In other
words, the luminous flow may be distributed so as not to
be perfectly symmetrical to an axis parallel to said trans-
versal direction Y-Y, but to be, for example, asymmetri-
cally projected in the longitudinal direction X-X, in one
direction or the other depending on whether the vehicle
light is for example rear or front, or in any case according
to the design requirements.
[0056] In yet other words, with reference to figure 5,
there may be, for design requirements, rays of transver-
sal light T at an angle to said transversal direction Y-Y
according to angles of incidence α and β not only opposite
each other in the longitudinal direction X-X but also dif-
ferent from each other in terms of breadth.
[0057] The intermediate lens 72 is transparent at the
portions facing the first and second light deviation/extrac-
tion elements 60, 64, so as to permit the passage towards
the outer lenticular body 12 of the light extracted from
the light guide body 44.
[0058] The intermediate lens 72 may also comprise
screens, that is, portions opaque to the passage of light,
depending on the aesthetic requirements of the vehicle
light.
[0059] Preferably, the light guide 40, in an intermediate
portion between said lateral 52 and longitudinal ends 56
is lacking light deviation/extraction elements so as to
transmit the light from the lateral end 52 towards the lon-
gitudinal end 56 without dispersions of light.
[0060] The light guide 40 has an overall curved pattern
substantially like the arc of a circle and/or parabola.
[0061] According to one embodiment, the vehicle light
4 according to the present invention comprises at least
one second light guide 40" , separate from said first light

guide 40, the second light guide 40" comprising a second
light guide body 44" and a second light source 20" and
further light deviation/extraction elements 64" which ex-
tract the light in a substantially longitudinal direction X-X.
[0062] Preferably, the said second light source 20" is
electrically connected to said first light source 20 and is
positioned near a lateral end 52" of the second light guide
40".
[0063] The vehicle light 4 may also comprise further
light guides, such as for example a third light guide 40"’
comprising a third light guide body 44"’ and light devia-
tion/extraction elements 64"’ and relative light sources
20"’.
[0064] As may be seen from the description, the vehi-
cle light according to the invention makes it possible to
overcome the drawbacks of the prior art presented.
[0065] In fact, unlike the solutions of the prior art, the
vehicle light according to the present invention makes it
possible to contemporarily fulfil the function of lateral and
longitudinal sidelight, whether front or rear, using a re-
duced number of components.
[0066] In particular the same light guide is able to pro-
vide, by means of the same light source, both the lumi-
nous beam for the lateral sidelight and the luminous beam
for the longitudinal sidelight. The use of two specific and
separate light guides or at least two specific and separate
luminous sources is thereby avoided.
[0067] This way the construction of the vehicle light is
simplified, and is therefore more economical to manu-
facture and to assemble. Moreover, the energy consump-
tion is also reduced since the same light source fulfils the
two aforementioned sidelight functions.
[0068] It is to be noted that, the same luminous source
used for the two sidelight functions is optimised in terms
of energy consumption. In fact, such luminous source is
positioned at the lateral end so as to diffuse the luminous
flow through the light guide body, towards the longitudinal
end. Most of the luminous flow produced by the luminous
source must be used for the longitudinal sidelight function
and, consequently, the light guide is optimised depending
on such longitudinal luminous flow. The second light de-
viation/extraction means are therefore preferably of the
direct type that is, they extract the light from the light
guide body following a single inner reflection. This way
the dispersions of luminous flow are minimal: the emis-
sion of the longitudinal flow which, as seen, accounts for
the greater part of the flow to be directed outwards of the
vehicle light, is thereby optimised.
[0069] Moreover, as regards the lateral sidelight, it may
be observed that the respective flow of transversal light
is also optimised.
[0070] In fact, the transversal flow must comply with
specific standards which regulate the angles of aperture,
in the longitudinal direction, both forwards and rearwards.
[0071] It has thus been found that the extraction of the
luminous beam in a substantially transversal direction
and its subsequent diffusion in a longitudinal direction
permits a higher energy efficiency compared to the so-
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lution of extracting the flow directly in a conical beam.
[0072] In fact, the solution proposed in the present in-
vention makes it possible to extract the light in a trans-
versal direction, using in this case too, light deviation/ex-
traction elements of the direct type which require a single
reflection of the luminous ray.
[0073] This first extraction step thereby entails a high
luminous output. The subsequent step of opening the
beam is equally efficient and permits, thanks to the dif-
fusion elements, an extremely precise control of the ge-
ometry of the beam to be extracted. This way the geom-
etry/aperture of the beam of transversal light emitted can
be controlled with extreme precision.
[0074] A person skilled in the art may make numerous
modifications and variations to the vehicles lights de-
scribed above so as to satisfy contingent and specific
requirements, while remaining within the sphere of pro-
tection of the invention as defined by the following claims.

Claims

1. Vehicle light (4) comprising

- a container body (8) and a lenticular body (12)
which at least partially define a housing chamber
(16) hosting at least one light source (20),
- said light source (20) being electrically con-
nected to electrical connection means to power
the same,
- wherein said vehicle light (4) comprises at least
one light guide (40) having a light guide body
(44) suitable for receiving the beam of light from
the light source (20) so as to collect and propa-
gate within itself the light emitted by the light
source (20),
- wherein the light guide (40) is fitted with a plu-
rality of light deviation/extraction elements (60,
64) applied to the light guide body (44), suitable
for deviating/extracting the light propagated in-
side the light guide body (44) outwards of the
light guide (40), characterised in that
- said light guide body (44) extends from a lateral
end (52) to a longitudinal end (56) so as to trans-
mit the light between said ends (52, 56), wherein
at the lateral end (52) the light guide (40) emits
a transversal beam of light, directed in a trans-
versal direction (Y-Y), that is, perpendicular to
a longitudinal or advancement direction (X-X) of
the associable vehicle to which the light (4) is
attached, and wherein at the longitudinal end
(56) the light guide body (44) emits a longitudinal
beam of light directed substantially in the direc-
tion of advancement (X-X) perpendicular to said
transversal direction (Y-Y),
- wherein the light source (20) is situated near
said lateral end (52) so as to emit a luminous
beam which is propagated inside the light guide

body (44) moving from the lateral end (52) to-
wards the longitudinal end (56),
- wherein at the lateral end (52) the light guide
(40) comprises first light deviation/extraction el-
ements (60) which extract the light from the light
guide (40) in a substantially transversal direction
(Y-Y) and in the direction of the lenticular body
(12),
- wherein at the longitudinal end (56) the light
guide (40) comprises second light deviation/ex-
traction elements (64) which extract the light
from the light guide (40) in a substantially longi-
tudinal direction (X-X) and in the direction of the
lenticular body (12).

2. Vehicle light (4) according to claim 1, wherein the
first and second light deviation/extraction elements
(60,64), are direct prisms suitable for encouraging
the extraction of the light from the light guide body
(44) by means of a single reflection of said light on
each single prism.

3. Vehicle light (4) according to claim 1 or 2, wherein
at the lateral end (52), the light (4) comprises a plu-
rality of diffusion elements (68) of the luminous flow,
said diffusion elements (68) being positioned be-
tween the light guide (40) and the lenticular body
(12) so as to receive the transversal beam of light
and to expand it in said transversal direction (Y-Y)
at one or more predefined aperture angles.

4. Vehicle light (4) according to claim 3, wherein said
diffusion elements (68) are directly facing the lateral
end (52) of the light guide (40) and are supported by
an intermediate lens (72) positioned between the
lenticular body (12) and the light guide (40).

5. Vehicle light (4) according to claim 3 or 4, wherein
said diffusion elements (68) are positioned on a ter-
minal strip (76) which identifies a direction of exten-
sion (S-S) incident or inclined to said lateral end (52)
of the light guide (40).

6. Vehicle light (4) according to claim 5, wherein said
terminal strip (76) is positioned on a recess (80)
made on the intermediate lens (72), said recess (80)
extending towards the first light deviation/extraction
elements (60).

7. Vehicle light (4) according to any of the claims from
3 to 6 wherein said diffusion elements (68) are semi-
spherical lenses.

8. Vehicle light (4) according to any of the claims from
3 to 7 wherein said diffusion elements (68) are
shaped so as to diffuse the luminous flow asymmet-
rically to said transversal direction (Y-Y).
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9. Vehicle light (4) according to any of the claims from
4 to 8 wherein said intermediate lens (72) is trans-
parent at the portions facing the first and second light
deviation/extraction elements (60,64), so as to per-
mit the passage towards the outer lenticular body
(12) of the light extracted from the light guide body
(44).

10. Vehicle light (4) according to any of the previous
claims, wherein the light source (20) is a light source
comprising at least one light-emitting diode (28).

11. Vehicle light (4) according to any of the previous
claims, wherein the light guide (40), in an intermedi-
ate portion between said lateral and longitudinal
ends (52,56) is lacking light deviation/extraction el-
ements, so as to transmit the light from the lateral
end (52) towards the longitudinal end (56) without
dispersions of light.

12. Vehicle light (4) according to any of the previous
claims, wherein the light guide (40) has a curved
pattern substantially like the arc of a circle and/or
parabola.

13. Vehicle light (4) according to any of the previous
claims, wherein said vehicle light (4) comprises at
least one second light guide (40"), separate from said
first light guide (40), the second light guide (40") com-
prising a second light guide body (44") and being
provided with a second light source (20") and further
light deviation/extraction elements (64") which ex-
tract the light in a substantially longitudinal direction
(X-X).

14. Vehicle light (4) according to claim 13, wherein said
second light source (20") is electrically connected to
said first light source (20) and is positioned near a
lateral end (52") of the second light guide (40").

15. Vehicle light (4) according to claim 13 or 14, wherein
the light (4) comprises a third light guide (40"’) having
a third light guide body (44"’) and light deviation/ex-
traction elements (64"’) and relative light sources
(20’’’), wherein said third light source (20’’’) is elec-
trically connected to said first and second light sourc-
es (20’,20").
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