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(54) OPTICAL DEVICE FOR AN LED LIGHT BULB

(57) This invention relates to an optical device for an
LED luminaire lamp, intended to process the light beams
emitted by the LEDs, formed by: a first face, from which
emerge a set of luminous-flux collectors aligned with

each of the LEDs; and a second face located on the part
of the optical device opposite that comprising the first
face, from which emerge means for projecting the light
beams, formed in turn by prisms and conical lenses.
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Description

OBJECT OF THE INVENTION

[0001] The present invention relates to an optical de-
vice for an LED luminaire lamp, and specifically to lumi-
naires having a set of LEDs forming rows and columns
on a flat supporting plate.
[0002] The optical device of the invention is suitable
for both outdoor use, as in streets, and for indoor use,
as in households.

BACKGROUND OF THE INVENTION

[0003] Luminaires are devices designed to supply ar-
tificial light by means of a light source consisting in a lamp.
[0004] Luminaires intended for street lighting, and
more generally outdoor lighting, normally consist of a
lamp mounted on a luminaire attached to the upper end
of a mast or support, placed at a sufficient height.
[0005] This type of illumination must comply with strin-
gent regulations on lighting quality, and specifically those
related to luminous flux, luminescence, surface area il-
luminated, uniformity of luminescence of said area and
glare of the light source.
[0006] By way of example, a luminaire intended for il-
luminating a street must illuminate a substantially rectan-
gular area on the floor of about 24 x 6 meters, with an
illumination level greater than 10 lux, for example, with
a relatively uniform luminescence in said area.
[0007] Luminaires are known with a light source
formed by one or several incandescent lamps. These
types of lamps consume a lot of power to provide only
average illumination quality, at a high maintenance cost.
[0008] Also known are luminaires in which the lamp or
light source are light-emitting diodes, or LEDs. LEDs are
nowadays considered to be an advantageous alternative
for reducing electric power consumption and increasing
the lifetime of these illumination devices. In addition,
LED-based luminaires allow precise illumination by con-
trolling the amount of light emitted.
[0009] However, the use of LED luminaires for lighting
or illumination has the following drawbacks:
[0010] An LED provides a large illumination angle,
which means that the light is diffused greatly and that
there are many losses in an application meant to illumi-
nate an area distant from the light source obtained by
LEDs. For this reason, LEDs are generally used with
means for concentrating the light beams in order to unite
the light beams in a maximum light intensity point that is
oriented towards the area to be illuminated.
[0011] Another drawback of this type of lighting devic-
es refers to the luminous power of LEDs, which is rela-
tively weak. For this reason, it is necessary to combine
several LEDs to obtain a luminous power equivalent to
that of an incandescent lamp, for example. Normally, the
LEDs are combined by grouping them in rows or luminous
points with three LEDs.

[0012] In view of these limitations, LED luminaires are
generally used in orientable illumination applications,
such that the light beam can be oriented to illuminate a
specific area, such as a reading spotlight in a vehicle, or
a spotlight used in a theatre.
[0013] To optimise the light beams emitted by a LED,
the lamps are combined with optical devices meant to
obtain an optimum illumination by processing the light
beams emitted by each LED.
[0014] LED luminaires (using LEDs as light sources)
are known that are used for street lighting which comprise
LEDs or bars of LEDs joined to a support that allows
orienting the light beams of the LEDs in a direction to
illuminate or light a specific area.
[0015] Specifically, a first illumination device or lumi-
naire as explained above is known, described in patent
WO-98/33007, which comprises several LEDs and
means for processing the light beams emitted by said
LEDs, in order to improve the distribution of the light
beams on the area to illuminate. This document proposes
an arrangement of the LEDs along different directions on
an inclined support, and foresees means for processing
the light beam using concentration and refraction means
for each LED.
[0016] A second illumination device is known, de-
scribed in patent WO-02/076788, comprising several
LEDs, a curved support having a housing for each LED
and means for processing the light beams emitted by the
LEDs, formed by reflection and refraction means for each
LED.
[0017] The arrangement of the LEDs along different
directions proposed in these devices requires a poorly
optimised assembly.
[0018] In fact, the above-described documents, the ori-
entation of the light beams of the LEDs along the direction
of the area to illuminate is achieved by arranging these
LEDs on a support with inclined or curved surfaces, a
configuration that is quite complex, so that it does not
simplify its execution or cooling.
[0019] In addition, despite the configuration of the LED
supports, the processing of the light beam emitted by
each LED proposed in the above-described documents
results in an uneven luminescence on the area to illumi-
nate, this is, the luminous spot obtained is formed by
several strongly illuminated areas.
[0020] A third known device, known and described in
patent US-2004/0174706, comprises a flat support pro-
vided with a group of LEDs disposed in a grid and means
for processing the light beams emitted by the LEDs.
These means comprise reflection means by inclined slats
separating the LED columns and refraction means su-
perimposed on the reflection means.
[0021] The processing of the light beams emitted by
the LEDs proposed by the illumination device described
in patent US-2004/0174706 does not allow obtaining an
illumination with an even luminescence, as it processes
the orientation of the light beams in LED columns, ob-
taining a luminous spot composed of bands of variable
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luminosity.
[0022] In view of the aforementioned drawbacks, the
use of illumination means or luminaires with lamps based
on LEDs for lighting or illumination is still inadequate for
achieving a uniform lighting or illumination.

DESCRIPTION OF THE INVENTION

[0023] Therefore, the present invention relates to an
optical device for an LED luminaire lamp for processing
the light beams emitted by the LEDs, which has a set of
LEDs disposed in rows and columns on a flat support
plate which comprises:

- A first face located in correspondence with the flat
support plate that holds the LEDs, from which
emerge a set of luminous flux collectors in corre-
spondence with each of the LEDs, such that these
collectors form a truncated cone shape in which the
truncation defines a cavity for housing at least part
of the LED;

- A second face located in the face opposite that of
the optical device, the first face, from which emerge
means for projecting the light beams formed by a set
of prisms, placed in correspondence with at least
one part of the set of luminous flux collectors, so that
the point defined by the prisms is pointing away from
the second face from which said prisms emerge.

[0024] In addition, the invention relates to a lamp with
an optical device for an LED luminary for treating the light
beams emitted by the aforementioned LEDs.
[0025] With this configuration, the optical device for an
LED luminary of the invention allows offering an even
luminosity for the area to illuminate, even when the illu-
mination source is considerably distant from the area to
illuminate (for example, when it is used for an outdoor
lighting luminary).
[0026] The configuration details corresponding to de-
pendent claims 2 to 16 considered to be included by ref-
erence in this description.

DESCRIPTION OF THE DRAWINGS

[0027] The present specification is completed by a set
of drawings, meant to illustrate the preferred example
and in no way limiting the invention.

Figure 1 shows a perspective view of a luminary for
outdoor lighting, for example in a street.

Figure 2 shows a schematic exploded view of a lamp.

Figure 3 shows a plan view of the support plate for
the LEDs.

Figure 4 shows a perspective view of the optical de-

vice in which can be seen a first face defined by the
device.

Figure 5 shows a perspective view of the optical de-
vice in which can be seen a second face defined by
the device.

Figure 6 shows a cross-section view of a detail of
the optical device showing the path followed by the
light beam emitted by an LED when it passes through
the optical device.

Figure 7 shows a cross-section view of a lamp with
the optical device of the invention.

PREFERRED EMBODIMENT OF THE INVENTION

[0028] In view of the foregoing, the present invention
relates to an optical device (5) for a luminary (10) with
LEDs (4) for processing the light beams emitted by the
LEDs (4) formed by a first face (5.1) from which emerge
a set of luminous flux collectors (5.1.1) in correspond-
ence with each LED (4) and a second face (5.2), located
on the part of the optical device (5) opposite to the first
face (5.1), from which emerge means for projecting the
light beams, which in turn consist of some prisms (5.2.1)
and some conical lenses (5.2.2) such that these flux col-
lectors (5.1.1) and said projection means for the light
beams are integrated in a single piece, forming the optical
device (5).
[0029] Figure 1 shows, by way of example and in order
to place the invention in context, a luminary (10) mounted
on a support or mast (12) on the fac ade of a building or
in a street, for example. This luminary (10) is composed
of a top part (11) formed by a case and a bottom part
(13) that can be open or covered by a transparent cover
or casing, in order to let through the light emitted by a
lamp located inside the casing formed by the top part
(11) of the luminary (10).
[0030] Figure 2 shows a schematic representation of
an example of the elements forming part of a lamp (1).
Normally, a lamp is formed by a support (2), a support
plate (3) in which the LEDs (4) are placed and an optical
device (5) for processing the light beams emitted by the
LEDs.
[0031] The support (2) can be mounted by suitable at-
tachment means to the casing formed by the top part (11)
of the luminary (10). On this support (2) is placed the
support plate (3), formed by an electronics board con-
sisting of a printed circuit on which the LEDs (4) are at-
tached, arranged to form rows and columns. The sup-
porting plate (3) ensures the power supply and manage-
ment function for each LED.
[0032] The LEDs are preferably mounted in series in
order to simplify the regulation of its power supply, so
that the lamp (1) is powered by grid voltage for most
object or place lighting applications. However, a parallel
mounting can be considered.
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[0033] Figure 3 shows an example of the implementa-
tion of the LEDs allowing to improve the illumination, par-
ticularly when the function is intended for an outdoor ap-
plication, such as street lighting. However, as described
above, this application is not limited to an outdoor lighting
application and can be equally valid for an indoor lighting
application.
[0034] The LEDs are arranged in straight lines (7) par-
allel to a first axis of the support plate (3) corresponding
to the direction of the larger dimension of the area to light
on the floor, and along symmetrical columns (8) along a
second axis (9) of the support plate (3), the LEDs of which
are perpendicular to the first axis (6) of the support plate
(3). As shown in the figure, some of the columns (8) have
a curvature radius that tends to move the LEDs away
from the second axis (9) of the support plate (3), as they
are farther from the first axis (6) of the support plate (3).
As an advantageous factor, the curvature radius of the
columns (8) decreases with the distance between the
column (8) and the second axis (9) of the support plate
(3).
[0035] Finally, to close the assembly on the bottom,
an optical device (5) will be disposed as shown in figure
2, to process the light beams emitted by the LEDs in order
to direct and optimise these beams to achieve an optimal
illumination of the area to illuminate.
[0036] This optical device (5) can be formed by a single
part with a first face (5.1), a second face (5.2) and a side
wall (5.3), or by joining two parts, such that a first part
forms the first face (5.1) of the optical device (5) and a
second part forms its second face (5.2) and a side wall
(5.3) to simplify the positioning of said optical device (5).
[0037] Figure 4 shows in detail the optical device (5)
object of the invention seen from a first face (5.1) in cor-
respondence with the LEDs (4).
[0038] From this first face (5.1) of the optical device
(5.1) emerges a set of luminous flux collectors (5.1.1) in
correspondence with each LED (4). Therefore, these col-
lectors are disposed along rows and columns, and spe-
cifically along straight lines (18) parallel to a first axis (16)
of the optical device corresponding to the direction of the
larger dimension of the area to illuminate on the ground,
and along columns (19) symmetrical to a second axis
(17) of the optical device, substantially perpendicular to
the first axis (16) of the optical device.
[0039] The function of these flux collectors (5.1.1) is
to direct and concentrate the light emitted by the LEDs
(4). To do so, each LED (4) is associated to a collector
(5.1.1) with its axis aligned with the LED (4).
[0040] The flux collectors (5.1.1) have a truncated
cone configuration, wherein the truncation forms a cavity
(5.1.1.1) for housing at least one part of the LED (4). The
surface of this cavity (5.1.1.1) is optically polished.
[0041] These collectors (5.1.1) can be, for example, of
two different types, both with "X15B and "X24B symmetry
of revolution, as shown in detail further below.
[0042] For a specific case, the optical device (5) is
formed by 52 flux collectors (5.1.1), 18 of the "X15B type

and 34 of the "X24B type. The centring of the axis of each
collector (5.1.1.1) corresponds to the position of each
LED (4).
[0043] In order to position each collector (5.1.1) as well
as possible, it is possible to foresee means for positioning
the optical device (5). These positioning means can con-
sist of a side wall (5.3) that runs along the entire perimeter
of the optical device (5), as shown in figure (4).
[0044] Figure 5 shows the optical device (5) of the in-
vention from the face opposite the first face (5.1), this is,
a view is shown from the second face (5.2) of the optical
device (5).
[0045] From this second face (5.2) emerge means for
projecting the light beams formed by a set of prisms
(5.2.1) and additionally, by a set of conical lenses (5.2.2)
placed in correspondence with the set of luminous flux
collectors (5.1.1); this is, each projection means is in cor-
respondence with a flux collector (5.1.1).
[0046] The prisms (5.2.1) are disposed such that the
point (5.2.1.1) that they define is pointing in the direction
opposite the second face (5.2) from which emerge said
prisms (5.2.1), this is, the point (5.2.1.1) is pointing to-
wards the outside of the lamp (1) where the light beams
are projected out.
[0047] The function of these prisms (5.2.1) that form
the projection means is to project the light beams result-
ing from each flux collector (5.1.1).
[0048] Depending on their position, these prisms have
different heights and orientations. These two character-
istics of the prisms (5.2.1) depend on the intended appli-
cation of the luminary (10), in order to optimise the illu-
mination provided by the LEDs (4) that form part of the
lamp (1) of said luminary (10).
[0049] The prisms (5.2.1) that emerge from the second
face (5.2) of the optical device (5) can be divided into two
large groups, a first group of prisms (5.2.10) and a second
group of prisms (5.2.100).
[0050] The second group of prisms (5.2.100) has at
least two surfaces with an optical function, a reflection
surface (5.2.1.2) and a refraction surface (5.2.1.3).
[0051] The function of the reflection surfaces is to
change the direction of the light beam received from the
flux collector (51.1). These surfaces have an optical treat-
ment consisting of an optical polishing.
[0052] The function of the reflection surfaces (5.2.1.2)
is to project the light beam received towards the outside.
These surfaces have an optical treatment consisting of
polishing.
[0053] On another hand, the first group of prisms
(5.2.10) only has one surface with a single optical func-
tion, specifically a refraction surface (5.2.1.4) with an op-
tical treatment consisting of frosting.
[0054] The conical lenses (5.2.2) have an optical re-
flection surface (5.2.2.1).
[0055] For a specific case, the projection means form-
ing the second face of the optical device (5) are disposed
symmetrically to a third axis (20) of the optical device (5).
This third axis (20) is located in correspondence with the
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second axis (9) of the support plate (3) holding the LEDs
(4) and the second axis (17) of the optical device (5)
located on the first face (5.1) thereof.
[0056] In this way, two central columns (c1 nd c2) are
defined on either side of the third axis (20) of the optical
device (5). These central columns (c1 and c2) have a
certain curvature such that, as the separation from the
prisms (5.2.1) located on said central columns (c1 and
c2) increases with respect to a fourth axis (21) of the
optical device which is perpendicular to the third axis (20)
of the optical device (5), the separation increases be-
tween the prisms (5.2.1) located in the central rows (c1
and c2) and with respect to the third axis (20) of the optical
device (5).
[0057] These two central columns (c1 and c2) are oc-
cupied by at least prisms (5.2.1) belonging to the first
group of prisms (5.2.10) formed, for a specific configu-
ration, by 5 prisms each. These prisms (5.2.1) of the first
group of prisms (5.2.10) have a lower height than that of
the prisms (5.2.1) that form part of the second group of
prisms (5.2.100).
[0058] The second group of prisms (5.2.100) is placed
after the central columns (c1 and c2) along lateral col-
umns (c3) that also have a certain curvature, in corre-
spondence with the columns (8) along which are dis-
posed the LEDs (4) on the support plate (3).
[0059] For a specific case, three lateral columns (c3)
of prisms (5.2.100) are placed after each of the central
columns (c1 and c2), maintaining a symmetrical config-
uration of the projection means formed in the second face
(5.2) of the optical device (5) with respect to the third axis
(20) of the optical device (5).
[0060] These lateral columns (c3) are formed by two
first columns closer to the third axis (20), formed by 7
prisms (5.2.100) each and one third column formed by 5
prisms (5.2.100).
[0061] Finally, and for a specific case, the central col-
umns (c1 and c2) formed by prisms (5.2.1) corresponding
to a first group of prisms (5.2.10), can be occupied in a
first end (c1.1, c2.1) of these columns (c1 and c2) and
by at least one prism of the second group (5.2.100) and
in a second end (c1.2, c2.2) of said central columns (c1,
c2) by at least one conical lens (5.2.2), so that the sym-
metry is maintained with respect to the third axis (20) of
the optical device (5).
[0062] According to a specific example of the inven-
tion, the projection means of the light beams are prefer-
ably formed by 50 prisms (5.2.1) placed in correspond-
ence with 50 of the flux collectors (5.1.1) and by 2 conical
lenses (5.2.2) placed in correspondence with the remain-
ing 2 flux collectors (5.1.1).
[0063] The optical device (5) is preferably made of a
plastic material, specifically PMMA/PC, and is manufac-
tured by an injection process.
[0064] Figure 6 shows a detailed view of the optical
device (5), in order to represent the path followed by a
light beam emitted by an LED (4).
[0065] As shown in the figure, the light beam emitted

by the LED (4) is oriented by the flux collector (5.1.1),
directing it toward the prism (5.2.1), and specifically to-
ward its reflection surface (5.2.1.2), where it changes di-
rection and is projected towards the refraction surface
(5.2.1.3) of said prism (5.2.1) through which it is projected
towards the outside.
[0066] Finally, figure 7 shows an example of the con-
figuration of a lamp (1) with the optical device (5) of the
invention with a cross-section of the optical device (5)
along the fourth axis 821) of said optical device (5).
[0067] In this case, the lamp is formed by a support (2)
in which is mounted the support plate (3) formed by the
printed circuit with the LEDs (4), a mirror support (14)
formed by a set of alveoli in correspondence with each
LED (4) and finally the optical device (5) of the invention.
[0068] In addition, in order to protect the optical device
(5) that is in contact with the outside, it is possible to place
a protective cover (15) to cover the optical device (5) on
the bottom, that is, covering the second face (5.2) of the
optical device (5).
[0069] This protective cover (15) can be convenient as
the height of some of the prisms (5.2.1) can act as a dust
trap that is hard to clean.
[0070] However, this protective cover (15) can have
drawbacks, as the cover (15) implies reflection losses,
which reduces the performance of the luminary.
[0071] In order to minimise these losses, the cover (15)
should have a suitable radius of curvature and be free of
edges that may obstruct the light beam coming from the
optical device (5).
[0072] This protective cover (5) can be made of PC,
for example.
[0073] The essence of this invention is not altered by
variations in the materials, shape, size and arrangement
of its component elements, described in a non-limiting
way that should allow its reproduction by one skilled in
the art.

Claims

1. Optical device for luminary with LEDs for processing
the light beams emitted by the LEDs having a set of
LEDs (4) arranged in rows and columns on a flat
support plate (3) that comprises:

- A first face (5.1) located in correspondence with
the flat support plate (3) that holds the LEDs (4),
from which emerge a set of luminous flux col-
lectors (5.1.1) in correspondence with each of
the LEDs (4), such that these collectors (5.1.1)
form a truncated cone shape in which the trun-
cation defines a cavity (5.1.1.1) for housing at
least part of the LED (4);
- A second face (5.2) located in the face opposite
that of the optical device (5), the first face (5.1),
from which emerge means for projecting the light
beams formed by a set of prisms (5.2.1) located
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in correspondence with at least one part of the
set of luminous flux collectors (5.1.1), so that the
point (5.2.1.1) defined by the prisms (5.2.1) is
pointing away from the second face (5.2) from
which said prisms (5.2.1) emerge.

2. Optical device for luminary with LEDs according to
claim 1, characterised in that the optical device is
formed by a single part having the first face (5.1)
from which emerge the collectors (5.1.1) and the sec-
ond face (5.2) from which emerge the means for pro-
jecting the light beams.

3. Optical device for luminary with LEDs according to
claim 1, characterised in that the optical device is
formed by two parts such that a first part forms the
first face (5.1) from which emerge the collectors
(5.1.1) and a second part forms the second face (5.2)
from which emerge the means for projecting the light
beams.

4. Optical device for luminary with LEDs according to
claim 1, characterised in that the means for pro-
jecting the light beams are also formed by conical
lenses (5.2.2) in correspondence with a second part
of the luminous flux collectors (5.1.1).

5. Optical device for luminary with LEDs according to
claim 1, characterised in that the means for pro-
jecting the light beams are disposed in a symmetric
configuration with respect to a third axis (20) of the
optical device (5) located in correspondence with the
second axis (9) of the support plate (3) of the LEDs
(4).

6. Optical device for luminary with LEDs according to
claim 1, characterised in that two groups of prisms
(5.2.1) are established, a first group of prisms
(5.2.10) and a second group of prisms (5.2.100).

7. Optical device for luminary with LEDs according to
claim 6, characterised in that the first group of
prisms (5.2.10) is established along two central col-
umns (c1 and c2) on either side of the third axis (20)
of the optical device (5) and in that this first group
of prisms (5.2.10) has a single optical surface
(5.2.1.4) for refraction.

8. Optical device for luminary with LEDs according to
claim 6, characterised in that the second group of
prisms (5.2.100) is established along lateral columns
(c3) placed after each of the central columns (c1 and
c2) and in that this second group of prisms (5.2.100)
has two optical surfaces, a reflection surface
(5.2.1.2) and a refraction surface (5.2.1.3).

9. Optical device for luminary with LEDs according to
claims 4 and 7, characterised in that a conical lens

is disposed on a second end (c1.2 and c2.2) of each
of the central columns (c1 and c2).

10. Optical device for luminary with LEDs according to
claim 7, characterised in that a prism is disposed
belonging to the second group of prisms (5.2.100)
on a first end (c1.1 and c2.1) of each of the central
columns (c1 and c2), formed by two optical surfaces,
a reflection surface (5.2.1.2) and a refraction surface
(5.2.1.3)

11. Optical device for luminary with LEDs according to
claim 1, characterised in that the prisms (5.2.1)
have different heights.

12. Optical device for luminary with LEDs according to
claims 1 and 4, characterised in that it comprises
52 flux collectors (5.1.1), 50 prisms (5.1.1) and 2
conical lenses (5.2.2), such that each prism (5.2.1)
and each conical lens (5.2.2) is in correspondence
with a flux collector (5.1.1).

13. Lamp with optical device for luminary with LED,
characterised in that it comprises:

- An optical device 85 that in turn comprises:

a) A first face (5.1) located in correspond-
ence with the flat support plate (3) that holds
the LEDs (4), from which emerge a set of
luminous flux collectors (5.1.1) in corre-
spondence with each of the LEDs (4), such
that these collectors (5.1.1) form a truncat-
ed cone shape in which the truncation de-
fines a cavity (5.1.1.1) for housing at least
part of the LED (4);
b) A second face (5.2) located in the face
opposite that of the optical device (5), the
first face (5.1), from which emerge means
for projecting the light beams formed by a
set of prisms (5.2.1), located in correspond-
ence with at least one first part of the set of
luminous flux collectors (5.1.1), so that the
point (5.2.1.1) defined by the prisms (5.2.1)
is pointing away from the second face (5.2)
from which said prisms (5.2.1) emerge;

- A flat support plate (3);
- A group of LEDs (4) disposed on the support
plate ( 3) arranged in rows and columns.

14. Lamp with optical device for luminary with LED ac-
cording to claim 13, characterised in that it com-
prises a mirror support (14) disposed on the support
plate (3).

15. Lamp with optical device for luminary with LED ac-
cording to claim 13, characterised in that it com-
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prises a support (2) on which the support plate (3)
is mounted.

16. Lamp with optical device for luminary with LED ac-
cording to claim 13, characterised in that it com-
prises a protective cover (15) for covering the optical
device (5) on the bottom.
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