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DESCRIPTION

OBJECT OF THE INVENTION

[0001] The present invention relates to an optical system that enables wide shielding angles to
be obtained but without the output loss associated with traditional parabolic optics.

[0002] The object of the invention is an optical system that prevents the problem of glare
caused by directly viewing the light source at certain angles of observation without reducing the
levels of light efficiency.

BACKGROUND OF THE INVENTION

[0003] Several types of optical systems are known in the prior art, such that for the
arrangement thereof, preferably on ceilings, they have an anti-glare element usually in the
shape of a truncated cone, that cover the luminaire radially and they enable the light to pass
through said truncated cone. This type of barrier focuses the light towards a specific point and
the shape thereof prevents glare in the most efficient manner.

[0004] However, to perform maintenance on this type of luminaire, there is less space and the
insertion of the luminaire with this anti-glare element into existing holes tends to be complex.

[0005] There are other types of solutions for preventing the user from being able to see the
light directly and being blinded by the intensity thereof. One potential solution to this possible
glare is the arrangement of the luminaires in holes arranged in the ceiling, such that the user,
when looking from a certain angle, does not see the luminaire directly but can see the light that
shines therefrom. To prevent glare, a shielding cone is used in front of the primary optics in this
type of luminaire. However, this has a significant effect on the light output of the optics, which
decreases considerably when said cone absorbs many light beams that would otherwise leave
the optics assembly if it did not exist.

[0006] For example, document EP2924352A1 describes a luminaire with anti-glare properties
according to the preamble of claim 1 of the present invention.

[0007] The optical system of the present invention ensures that the light beam does not blind
the user at the same time that it prevents the light output of the optics from being low.

DESCRIPTION OF THE INVENTION

[0008] The optical system of the present invention prevents the problem of glare caused by
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directly viewing the light source at certain angles of observation without reducing the levels of
light efficiency.

[0009] For the purpose of solving the problems existing in the luminaires of the prior art, the
present invention discloses an optical system comprising:

» a light source;

« a reflection hood;

¢ a shielding cone arranged below the reflection hood; and

« a double focus lens arranged between the light source and the shielding cone, the lens
having the shape of a double parabola, wherein the two parabolas are arranged in such
a way that the vertices of said parabolas are the farthest points from each other.

[0010] Throughout the present specification, when the shielding cone is mentioned it is not
only limited to a geometric cone shape, but said term also includes the geometric truncated
cone shape.

[0011] Preferably, the double focus lens arranged between the light source and the shielding
cone is at least partially arranged inside the reflection hood.

[0012] The optical system thus constituted ensures that the glare is limited by means of the
shielding cone that defines a shielding angle or cut-off angle, such that if the point of
observation (position of the observer) is within said shielding angle or cut-off angle, it is not
possible to see the light source directly.

[0013] Moreover, due to the double focus lens arranged between the light source and the
shielding cone, the light beams emitted by the light source do not shine on the inside of the
shielding cone, such that the light output is not affected, since said cone does not absorb said
light beams.

[0014] The reflection hood enables most light beams coming from the light source to be
redirected, while the double focus lens enables a second virtual focus or new intersection of
light beams, preferably in a position below the shielding cone, to be created, which prevents
internal reflections in the shielding cone that the observer could perceive even within the
shielding angle or cut-off angle. This double focus lens can be used in both open beam optics
as well as closed beam optics.

[0015] Preferably, the angle of the shielding cone or cutoff angle is greater than 30°, such that
it reduces the shielding as much as possible.

DESCRIPTION OF THE DRAWINGS
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[0016] As a complement to the description provided herein, and for the purpose of helping to
make the characteristics of the invention more readily understandable, in accordance with a
preferred practical exemplary embodiment thereof, said description is accompanied by a set of
drawings constituting an integral part thereof which, by way of illustration and not limitation,
represent the following:

Figure 1 shows a schematic view of the optical system of the present invention for a first
exemplary embodiment.

Figure 2 shows a schematic view of the optical system of the present invention for a second
exemplary embodiment.

Figure 3 shows a schematic view of the optical system of the present invention for a third
exemplary embodiment.

Figure 4 shows a schematic view of the set of light beams obtained with the optical system of
Figure 2.

Figure 5 shows a schematic view of the set of light beams obtained with the optical system of
Figure 3.

PREFERRED EMBODIMENT OF THE INVENTION

[0017] The optical system of the present invention is described in detail below.

[0018] The optical system comprises:

a light source (1);

a reflection hood (2);

a shielding cone (3) arranged below the reflection hood (2); and

a double focus lens (4), in the shape of a double parabola, whereir the two parabolas
are arranged in such a way that the vertices of said parabolas are the farthest points
from each other, wherein the double focus lens (4) is arranged between the light source
(1) and the shielding cone (3).

[0019] The double focus lens (4) arranged between the light source (1) and the shielding cone
(3) is at least partially arranged inside the reflection hood (2), as shown in the exemplary
embodiments that are explained below and shown in Figures 1 to 5.

[0020] In a first exemplary embodiment shown in Figure 1, the optical system comprises the
light source (1), preferably an LED, the reflection hood (2) that in turn comprises a flat bottom
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surface (6) and the shielding cone (3) arranged below the reflection hood (2).

[0021] In this first exemplary embodiment, the optical system further comprises the double
focus lens (4) in the shape of a double parabola arranged between the light source (1) and the
shielding cone (3), wherein said double focus lens (4) is completely contained in the reflection
hood (2), more specifically arranged on the flat bottom surface (6), the double focus lens (4)
being arranged adjacent to an upper end (7) of the shielding cone (3).

[0022] In a second exemplary embodiment shown in Figures 2 and 4, the optical system
comprises the light source (1), preferably an LED, the reflection hood (2) that in turn comprises
a bottom surface (8) curved towards the inside of said reflection hood (2) and the shielding
cone (3) arranged below the reflection hood (2).

[0023] In this second exemplary embodiment, the optical system further comprises the double
focus lens (4) in the shape of a double parabola arranged between the light source (1) and the
shielding cone (3), wherein said double focus lens (4) is completely contained in the reflection
hood (2), more specifically arranged on the bottom surface (8) curved towards the inside of
said reflection hood (2).

[0024] In a third exemplary embodiment shown in Figures 3 and 5, the optical system
comprises the light source (1), preferably an LED, the reflection hood (2) that in turn comprises
a corrugated bottom surface (9) and the shielding cone (3) arranged below the reflection hood

(2).

[0025] In this third exemplary embodiment, the optical system further comprises the double
focus lens (4) in the shape of a double parabola arranged between the light source (1) and the
shielding cone (3), wherein said double focus lens (4) is completely contained in the reflection
hood (2), more specifically arranged on the corrugated bottom surface (9) that is inside the
inner space of the shielding cone (3).

[0026] As shown in Figures 4 and 5 corresponding to the second and third exemplary
embodiments, respectively, due to the fact that the double focus lens (4) is at least partially
arranged between the light source (1) and the shielding cone (3), the light beams (5) emitted
by the light source (1) do not shine on the inside of the shielding cone (3), such that the light
output is not affected, since said shielding cone does not absorb said light beams.

[0027] Likewise, Figures 4 and 5 show that the reflection hood (2) enables the majority of light
beams (5) coming from the light source (1) to be redirected, while the double focus lens (4)
enables the creation of a second virtual focus (10) or new intersection of light beams, in a
position below the shielding cone (3), in other words, away from it (3), which prevents internal
reflections in the shielding cone that the observer could perceive even within the shielding
angle (a) or cut-off angle.

[0028] The angle of the shielding cone (a) or cutoff angle is greater than 30° for the examples
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shown, preferably greater than 45°, such that shielding is reduced as much as possible.

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o EP2924352A1 [0008]
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Patentkrav

1. Optisk system, der omfatter:

10

15

20

25

30

* en lyskilde (1);
+ en reflektionshztte (2);
+ en afskeermningskegle (3), der er arrangeret under reflektionsheatten (2);

* en linse (4), der er arrangeret mellem lyskilden (1) og afskarmningskeglen (3);

kendetegnet ved, at linsen (4) er en dobbeltfokuslinse (4), der har form af en dobbelt
parabol, hvor de to paraboler er arrangeret, sa toppunkterne pa navnte paraboler er pa

de fjerneste punkter fra hinanden.

. Det optiske system ifolge krav 1, kendetegnet ved, at dobbeltfokuslinsen (4), der er

arrangeret mellem lyskilden (1) og afskermningskeglen (3), mindst delvist er

arrangeret inden 1 reflektionshatten (2).

. Det optiske system ifolge ethvert af de forrige krav, kendetegnet ved, at

reflektionshatten (2) omfatter en flad bundflade (6), hvor dobbeltfokuslinsen (4) er
helt indeholdt i reflektionsheetten (2), der er arrangeret pa den flade bundflade (6), og
dobbeltfokuslinsen (4) er arrangeret tilstodende en overste ende (7) af

afskermningskeglen (3).

. Det optiske system ifelge ethvert af kravene 1 til 2, kendetegnet ved, at

reflektionshatten (2) omfatter en bundflade (8), der er kurvet mod indersiden af
nevnte reflektionshaette (2), hvor dobbeltfokuslinsen (4) er helt indeholdt 1
reflektionshatten (2), der er arrangeret pa bundfladen (8) og kurvet mod indersiden af

navnte reflektionshatte (2).

. Det optiske system ifelge ethvert af kravene 1 til 2, kendetegnet ved, at

reflektionshatten (2) omfatter en korrugeret bundflade (9), hvor dobbeltfokuslinsen
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(4) er helt indeholdt i reflektionshaetten (2), der er arrangeret pa den korrugerede

bundflade (9), der er inden 1 det indvendige rum 1 afskeermningskeglen (3).

6. Det optiske system ifglge ethvert af de forrige krav, kendetegnet ved, at
5 afskeermningskeglen (3) definerer en afskeermningsvinkel () pa over 30°, fortrinsvis

over 45°.
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