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(54) LIGHTING DEVICE AND MANUFACTURING METHOD

(57) The invention provides a lighting device (1) com-
prising a housing (2), a flexible element (3) located inside
the housing (2) and a first bezel (4). The first bezel (4) is

attached to the flexible element (3) and comprising at
least one slot (41) through which a visible portion of the
flexible element (3) is seen.
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Description

TECHNICAL FIELD

[0001] This invention belongs to the field of lighting de-
vices installed in automotive vehicles, and more specif-
ically to the design and manufacturing of said lighting
devices when comprising complex shapes.

STATE OF THE ART

[0002] Lighting device must fulfil many complex and
different requirements. Some of them are aesthetic, but
many of them are technical as well. Flexibility in the man-
ufacturing of these devices affect to their cost and ability
to present new prototypes more frequently.
[0003] Non-plane arrangements require the use of
special molds to create different pieces, and also require
strict tolerances to be met, since when two non-plane
pieces are not well assembled, uncomfortable noises or
even mechanical failures may take place.
[0004] To avoid these problems, a new way of manu-
facturing complex non-plane lighting devices is desired.

DESCRIPTION OF THE INVENTION

[0005] The invention provides a solution for this prob-
lem by means of a lighting device according to claim 1
and a method for manufacturing a lighting device accord-
ing to claim 12. Preferred embodiments of the invention
are defined in dependent claims.
[0006] In an inventive aspect, the invention provides a
lighting device comprising

a housing;
a flexible element located inside the housing; and
a first bezel attached to the flexible element and com-
prising at least one slot through which a visible por-
tion of the flexible element is seen.

[0007] The feature of an element being flexible should
be understood as that this element has a Hardness Shore
D0 (after being 24h at room temperature, according to
ISO 868-2003) lower than 70.
[0008] This lighting device present a manufacturing
advantage, since the flexible element may follow any
complex shape required or desired inside the lighting de-
vice. The flexible element may be manufactured as a
plane element, and can adopt the required shape without
the need of complex molds.
[0009] In a particular embodiment, the lighting device
further comprises a light source arranged to emit light
towards the flexible element.
[0010] This light source provides the light source with
active lighting possibilities. In the embodiments where
the lighting device does not provide a light source, pas-
sive lighting is still possible, by e.g., reflecting ambient
light. This may be used in, e.g.: an ambient light, a DRL,

a position lamp, a turn-indicator, a stop lamp or a brake
lamp.
[0011] In a particular embodiment, the lighting device
further comprises a second bezel supporting the light
source and the flexible element.
[0012] This second bezel provides for a design flexi-
bility, and allow both the light source and the flexible el-
ement being more robust, since they are supported by a
rigid element.
[0013] In a particular embodiment, the light source is
arranged on a flexible electronic base.
[0014] The light source being incorporated into a flex-
ible electronic base provides with more flexibility in the
design of the lighting device, since the light source may
follow the shape of the flexible element, thus being able
of fulfilling complex lighting requirements, or providing a
new way of fulfilling standard requirements.
[0015] In a particular embodiment, the light source is
arranged in contact with the flexible element.
[0016] This arrangement of the light source may be
useful when light hotspots are required.
[0017] In a particular embodiment, the lighting device
further comprises a diffusive element, such as a diffusion
filter, between the light source and the flexible element.
[0018] The introduction of this diffusive element be-
tween the light source and the flexible element may dim
the hotspots intensity when they are not desired.
[0019] In a particular embodiment, the flexible element
is a flexible catadioptric element. In a more particular
embodiment, the flexible catadioptric element comprises
prisms adapted to provide light with a predetermined light
pattern.
[0020] The introduction of a catadioptric element in the
lighting device provides it with the ability of taking advan-
tage of ambient light, since the catadioptric elements may
reflect either ambient light or the light coming from an
active light source.
[0021] In a particular embodiment, the flexible element
comprises a predetermined or customized pattern. This
pattern allows the identification of the lighting device or
just the communication of some information.
[0022] In a particular embodiment, the visible portion
of the flexible element is able to reflect light received
through the slot of the first bezel.
[0023] In a particular embodiment, the first bezel is
opaque and the flexible element is clear.
[0024] In this context, the word "clear" should be un-
derstood as the opposite of "opaque", thus meaning
"transparent" or "translucid". Accordingly, an opacity con-
trast between the first bezel and the flexible element is
desired in these embodiments.
[0025] Thus, this lighting device is that it allows light to
be used in many different new purposes, by coming from
the flexible element or the first bezel (provided some of
them are clear) or just by reflecting outer light.
[0026] In a further inventive aspect, the invention pro-
vides a method for manufacturing a lighting device ac-
cording to any of the preceding claims, comprising the
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steps of

manufacturing a sheet of a flexible material with a
mold;
cutting a flexible element out of the sheet of the flex-
ible material, by means of a die; and
arranging the flexible element in a lighting device.

[0027] This method allows the manufacturing of non-
plane devices without using non-plane molds. A flexible
plane element is cut, and then adapted to the particular
lighting device. As a consequence, there is no need to
use different molds for different designs, but just different
dies to define the contour of the flexible element.
[0028] In a particular embodiment, the method further
comprises the step of providing a light source to the light-
ing element, in such a way that the lighting source is
arranged to emit light towards the flexible element.
[0029] In a particular embodiment, the die is designed
to cut the shape of a projection of a part of the lighting
device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] To complete the description and in order to pro-
vide for a better understanding of the invention, a set of
drawings is provided. Said drawings form an integral part
of the description and illustrate an embodiment of the
invention, which should not be interpreted as restricting
the scope of the invention, but just as an example of how
the invention can be carried out. The drawings comprise
the following figures:

Figure 1 shows an exploded view of a lighting device
1 according to the invention.

Figures 2a to 2d show steps of a method according
to the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Figure 1 shows an exploded view of a lighting
device 1 according to the invention. This lighting device
1 comprises

a housing 2;
a flexible element 3 intended to be located inside the
housing 2;
a first bezel 4 intended to be attached to the flexible
element 3 and comprising at least one slot 41 through
which a visible portion of the flexible element 3 is
seen;
a light source 5 intended to be arranged to emit light
towards the flexible element 3; and
a second bezel 6 intended to support the light source
5 and the flexible element 3.

[0032] The flexible element 3 is a flexible catadioptric

element, comprising prisms adapted to provide light with
a predetermined light pattern. In different embodiments,
these prisms have many different shapes, causing dif-
ferent optical patterns. Further, they may provide differ-
ent effects depending on if a light source is emitting light
toward them or they just reflect ambient light.
[0033] The visible portion of the flexible element 3 is
able both to reflect light received through the slot 41 of
the first bezel 4 and to refract light received from the light
source 5 which is located under the flexible element 3.
[0034] In this embodiment, the light source 5 is ar-
ranged on a flexible electronic base 7. This is not neces-
sary, but makes the manufacturing and assembly easier.
[0035] In this embodiment, the lighting device further
comprises a diffusive element 8, such as a diffusion filter
between the light source 5 and the flexible element 3.
This diffusive element helps to minimize the hotspot ef-
fect when the light source 5 is very close to the catadi-
optric flexible element 3. In some different embodiments,
the light source 5 is arranged directly in contact with the
flexible element 3, without comprising a diffusive ele-
ment, as it is not essential, and sometimes a hotspot
effect may be desirable. In other embodiments, the light
source 5 is far enough from the catadioptric flexible ele-
ment 3 so that no diffusive element is needed to avoid
the hotspot effect.
[0036] In this embodiment, the first bezel 4 is opaque
and the flexible element 3 is clear.
[0037] This lighting device is able both to reflect ambi-
ent light when the light source 5 is turned off and to refract
the light received by the light source 5 when it is turned
on. Thus, different effects and functions may be achieved
by this arrangement.
[0038] Figures 2a to 2d show steps of a method ac-
cording to the invention.
[0039] The first step of this method, shown in Figure
2a, comprises the manufacturing of a sheet 30 of a flex-
ible material by means of a mold 11. The shape of the
sheet 30 is not relevant. To make the most of this method,
the sheet should be relatively big.
[0040] The second step, shown in Figure 2b, compris-
es cutting a flexible element 3 out of the sheet 30 of the
flexible material, by means of a die 9. The die 9 is de-
signed to cut the shape of a projection of a part of the
lighting device 1.
[0041] The third step, shown in Figure 2c, comprises
the step of providing a light source 5 to the lighting ele-
ment 1, in such a way that the lighting source 5 is ar-
ranged in a flexible electronic base 7 on the second bezel
6 to emit light towards the flexible element 3.
[0042] The fourth step, shown in Figure 2d, comprises
arranging the flexible element 3, the diffusive element 8
and the first bezel 4 to finish the manufacturing of the
lighting device 1.
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Claims

1. Lighting device (1) comprising

a housing (2);
a flexible element (3) located inside the housing
(2); and
a first bezel (4) attached to the flexible element
(3) and comprising at least one slot (41) through
which a visible portion of the flexible element (3)
is seen.

2. Lighting device (1) according to claim 1, further com-
prising a light source (5) arranged to emit light to-
wards the flexible element (3).

3. Lighting device (1) according to claim 2, further com-
prising a second bezel (6) supporting the light source
(5) and the flexible element (3).

4. Lighting device (1) according to any of claims 2 or
3, wherein the light source (5) is arranged on a flex-
ible electronic base (7).

5. Lighting device (1) according to any of claims 2 to 4,
wherein the light source (5) is arranged in contact
with the flexible element (3).

6. Lighting device (1) according to any of the preceding
claims, wherein the flexible element (3) is a flexible
catadioptric element.

7. Lighting device (1) according to claim 6, wherein the
flexible element (3) comprises prisms adapted to
provide light with a predetermined light pattern.

8. Lighting device (1) according to any claims 1 to 5,
wherein the flexible element (3) comprises a prede-
termined or customized pattern, suitable for identi-
fying the lighting device or for showing information.

9. Lighting device (1) according to any of claims 6 to 8,
further comprising a diffusive element (8) between
the light source (5) and the flexible element (3).

10. Lighting device (1) according to any of the preceding
claims, wherein the visible portion of the flexible el-
ement (3) is able to reflect light received through the
slot (41) of the first bezel (4).

11. Lighting device (1) according to any of the preceding
claims, wherein the first bezel (4) is opaque and the
flexible element (3) is clear.

12. Method for manufacturing a lighting device (1) ac-
cording to any of the preceding claims, comprising
the steps of

manufacturing a sheet (30) of a flexible material
with a mold (11);
cutting a flexible element (3) out of the sheet
(30) of the flexible material, by means of a die
(9); and
arranging the flexible element (3) in a lighting
device (1).

13. Method according to claim 12, further comprising the
step of providing a light source (5) to the lighting el-
ement (1), in such a way that the lighting source (5)
is arranged to emit light towards the flexible element
(3).

14. Method according to any of claims 12 or 13, wherein
the die (9) is designed to cut the shape of a projection
of a part of the lighting device (1).
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