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control the angle and direction of emergence of emitting light of the lens, such that the installation position of the lens need not be
directly opposite an illumination position, i.e. the permitted installation positions of the lens are expanded. Furthermore, when not in
operation, the optical structure will not affect the illumination effects of other light sources and lenses. Multiple sets of effects can

thereby be realized.
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Description

Optical structure, corresponding vehicle lamp and vehicle, and illumination
method

Technical field

The present invention relates to the technical field of optics, in particular

to an optical structure, a corresponding vehicle lamp and vehicle, and an

illumination method.

Background art

In general, multiple light sources (such as LEDs) are used in vehicle lamps,
in order to realize multiple illumination effects. However, when the
illumination effect that needs to be realized is more complex, or it is desired
to realize multiple sets of different illumination effects, a greater number of
light sources must be installed. However, due to the fact that the area of the
vehicle lamp surface itself is limited, it might not be possible to realize
complex effects by merely relying on a light source installed on a PCB in a
position corresponding to a vehicle lamp light exit face; on the other hand, if
the light source is installed in another position on the PCB, and a light guide
is used for guiding to a light exit point, then the emission of light beams of

other light sources might be affected. Thus, a solution is urgently needed.

Summary of the invention

In view of the above, one problem solved in an embodiment of the present
invention is the installation position of a light source on a PCB.

According to an embodiment of the present invention, an optical structure
is disclosed, wherein the optical structure comprises:

a lens, and

a shading part corresponding to the lens, the shading part comprising:
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an enveloping part, for enveloping the lens in order to block
emitting light of the lens;

at least one opening part, allowing an emitting light beam of the
lens to emerge.

According to the solution of this embodiment, the use of the shading part
enables light emerging from the lens to emerge via the shading part, so as to
control the direction of emergence thereof.

Through the use of the enveloping part and the at least one opening part,
the optical structure according to this embodiment enables emitting light of
the lens to be emitted only from the at least one opening part, in order to
control a light exit position.

In the optical structure according to an embodiment of the present
invention, the optical structure comprises:

at least one lens; and

at least one shading part respectively corresponding to the at least one lens,
wherein each said shading part respectively envelops the lens corresponding
thereto, in order to block emitting light of the lens.

The optical structure according to this embodiment comprises multiple
lenses and shading parts respectively corresponding thereto, and is thereby
able to realize multiple illumination effects.

In the optical structure according to an embodiment of the present
invention, relative positions of the at least one opening part of each said
shading part of the at least one shading part, and the lens respectively
corresponding thereto, may be different.

In the optical structure according to this embodiment, the position of the
opening part of each shading part relative to the lens is different, such that the
direction of emitting light of each lens in the optical structure is different, in
order to realize the required illumination effect.

The optical structure according to an embodiment of the present invention
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further comprises:

a connection part, for connecting the at least one shading part and/or the at
least one lens.

In the optical structure according to an embodiment of the present
invention, the lens is a condenser lens.

The condenser lens is used to adjust a light beam from a light source so
as to be focused at a certain point, or so as to be collimated light.

According to an embodiment of the present invention, the use of the
condenser lens enables a light beam emerging from the opening part of the
shading part to be focused at a predetermined position, such that the
illumination effect is better.

The optical structure according to an embodiment of the present invention
further comprises:

a light diffusion layer, for causing an incident light beam to emerge
uniformly after being diffused in the layer.

The use of the light diffusion layer enables a visual effect of the light beam
after emergence to be optimized, such that it is softer.

In the optical structure according to an embodiment of the present
invention, the condenser lens may focus an emitting light beam onto the light
diffusion layer.

The focusing of emitting light onto the light diffusion layer avoids
problems such as bright points resulting from focusing being too dazzling, so
has a better visual effect.

The optical structure according to an embodiment of the present invention
1S a one-piece member.

Clearly, implementation as a one-piece member can significantly improve
the efficiency of production and installation.

The optical structure according to an embodiment of the present invention

is realized by overmoulding; the lens employs a light-transmitting material
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and the shading part employs an opaque material.

Overmoulding enables production to be carried out conveniently, with
improved efficiency.

According to an embodiment of the present invention, a vehicle lamp is
also disclosed, the vehicle lamp comprising at least one said optical structure.

The vehicle lamp according to an embodiment of the present invention
comprises the optical structure and at least one other optical structure.

The vehicle lamp according to an embodiment of the present invention
further comprises a corresponding light source.

The vehicle lamp according to an embodiment of the present invention is
a vehicle logo lamp.

According to an embodiment of the present invention, a vehicle is also
disclosed, the vehicle comprising the vehicle lamp.

According to an embodiment of the present invention, an illumination
method is also disclosed, wherein the illumination method comprises:

causing light from a light source to be emitted after passing through the
optical structure.

Compared with the prior art, the present invention has the following
advantages: the shading part enveloping the lens is used to control the angle
and direction of emergence of emitting light of the lens, such that the
installation position of the lens need not be directly face an illumination
position, i.e. the permitted installation positions of the lens are expanded.
Furthermore, when not in operation, the optical structure will not affect the
illumination effects of other light sources and lenses. Multiple sets of effects

can thereby be realized.

Brief description of the drawings

Other features, objects and advantages of the present invention will

become more obvious through perusal of a detailed description of non-limiting
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embodiments which makes reference to the accompanying drawings below:

Fig. 1 shows a sectional structural schematic drawing of an optical
structure according to an embodiment of the present invention.

Fig. 2 shows a sectional structural schematic drawing of a vehicle lamp
having an optical structure according to another embodiment of the present
invention.

Fig. 3 shows a sectional structural schematic drawing of a vehicle lamp
having an optical structure according to another embodiment of the present
invention.

Fig. 4 shows a structural schematic drawing of an optical structure
according to another embodiment of the present invention.

Fig. 5 shows a structural schematic drawing of an optical structure
according to another embodiment of the present invention.

Fig. 6 shows a schematic drawing of a structure having both an optical
structure according to an embodiment of the present invention and another
optical structure.

Fig. 7 shows a schematic drawing of a vehicle lamp surface.

Figs. 8a and 8b respectively show schematic drawings of effects resulting
from the illumination of the vehicle lamp surface as shown in fig. 7 using the

optical structure according to the present invention.

List of labels:
Pl optical structure 100 |lens
200 | shading part 210 | enveloping part
220 | light exit part 300 | connection part
400 | light diffusion layer P2 | other optical structure
P3 | light source P4 | vehicle lamp surface
F focus LP | vehicle lamp surface

bright point
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Particular embodiments

Preferred embodiments of the present invention are described in greater
detail below with reference to the drawings. Although preferred embodiments
of the present invention are shown in the drawings, it should be understood
that the present invention may be realized in various forms, and should not be
restricted by the embodiments expounded here. On the contrary, these
embodiments are provided in order to make the present invention more
thorough and complete, and to enable the scope of the present invention to be
conveyed to those skilled in the art in a complete fashion.

According to embodiments of the present invention, an optical structure
and a corresponding vehicle lamp and vehicle are disclosed.

According to a preferred embodiment of the present invention, the vehicle
lamp according to the present invention is a vehicle logo lamp, i.e. a lamp that
is arranged behind a logo of a vehicle, and used to illuminate the logo in order
to realize a specific display effect.

Preferably, the vehicle lamp according to the present invention comprises
a light source P3, and at least one optical structure P1 according to the present
invention.

More preferably, the vehicle lamp according to the present invention may
further comprise at least one other optical structure P2.

Referring to fig. 1, the optical structure P1 according to the present
invention comprises a lens 100, and a shading part 200 corresponding to the
lens 100; the shading part 200 envelops the lens 100, in order to block emitting
light of the lens 100.

Preferably, in the optical structure P1 according to the present invention,
the shading part 200 thereof comprises: an enveloping part 210, for enveloping
the lens 100 in order to block emitting light of the lens 100; and at least one
opening part 220, allowing an emitting light beam of the lens 100 to emerge.

That is to say, the shading part 200 corresponding to the lens may



10

15

20

25

WO 2020/201030 PCT/EP2020/058616

comprise one opening part 220, or may comprise multiple opening parts 220,
so that emitting light of the lens emerges in multiple directions via the multiple
opening parts 220.

The enveloping part 210 may be in closely fitting contact with a surface
of the lens 100, or be separated from a surface of the lens 100 by a certain gap.

Preferably, the lens 100 according to the present invention is a condenser
lens 100°.

According to a preferred embodiment of the present invention, the optical
structure P1 further comprises a light diffusion layer 400, for causing an
incident light beam to emerge after being diffused in the light diffusion layer
400.

According to a preferred solution of the preferred embodiment, the
condenser lens 100” in the optical structure P1 may focus an emitting light
beam onto the light diffusion layer 400.

Specifically, referring to fig. 3, fig. 3 shows schematically a sectional
drawing of a vehicle lamp having an optical structure P1 according to an
embodiment of the present invention.

The vehicle lamp as shown in fig. 3 comprises the optical structure P1, a
light source P3 and a vehicle lamp surface P4. The optical structure Pl
comprises a condenser lens 100°, a shading part 200 and a light diffusion layer
400. As shown in fig. 3, the light source P3 is located below the condenser
lens 100’; light rays thereof are emitted via an opening of the shading part 200
after being focused by the condenser lens 100°, and are focused at a point F of
the light diffusion layer 400.

At this time, a bright point can be seen through the vehicle lamp surface
P4 at a position corresponding to point F. Since the bright point is formed by
diffusion via the light diffusion layer, exiting light thereof 1s more uniform and
soft.

In this embodiment, there is a certain transverse distance H between the
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position of the light source P3 and the final focusing point F of emitting light
rays. It can be seen therefrom that through the solution of the present invention,
it is possible to expand installation regions of a light source and a lens which
a position of emergence (e.g. point F) can correspond to; at the same time,
when multiple sets of illumination solutions are used, one position of
emergence (e.g. point F) can correspond to multiple light sources and lenses.

According to a preferred embodiment of the present invention, the optical
structure P1 is a one-piece member. That is to say, the lens 100 and shading
part 200 contained therein are a one-piece member.

More preferably, the optical structure P1 is realized by overmoulding,
wherein the lens 100 employs a light-transmitting material and the shading
part 200 employs an opaque material.

According to a preferred embodiment of the present invention, the optical
structure P1 comprises at least one lens 100, and at least one shading part 200
respectively corresponding to the at least one lens 100. Each said shading part
200 respectively envelops the lens 100 corresponding thereto, in order to block
emitting light of the lens 100.

Specifically, the optical structure P1 may comprise one lens 100 and a
corresponding shading part 200; or the optical structure P1 may comprise
multiple lenses 100, and shading parts 200 respectively corresponding to each
lens 100 of the multiple lenses 100.

Reference is made to figs. 4 — 6. Optical structures P1 having multiple
lenses 100 and multiple corresponding shading parts 200 are shown
schematically in figs. 4 — 6 respectively.

The positions of the opening parts 220 of the shading parts 200
respectively corresponding to the multiple lenses 100 in one optical structure
P1 may be different. For example, the opening part 220 of one lens 100 may
be located at a side of the lens 100, the opening part 220 of another lens 100
being located at a top end of the lens 100, etc.
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By configuring the opening parts 220 in different positions, multiple light
exit points corresponding to the optical structure P1 can be arranged more
flexibly, to obtain a greater number of illumination effects.

According to another preferred embodiment of the present invention, the
optical structure P1 according to the present invention further comprises a
connection part 300. The connection part 300 is used for connecting the at
least one shading part 200 and/or the at least one lens 100.

Specifically, the connection part 300 comprises a structure which extends
among all of the shading parts 200 in order to connect multiple shading parts
200; or comprises a structure which extends among all of the lenses 100 in
order to connect multiple lenses 100; or a structure which extends among at
least a portion of the lenses 100 and at least a portion of the shading parts 200
in order to connect multiple lenses 100 and multiple shading parts 200
contained in the optical structure P1.

According to another preferred embodiment of the present invention, the
optical structure P1 is a one-piece member; moreover, the at least one lens 100,
at least one shading part 200 and connection part 300 contained in the optical
structure P1 are a one-piece member.

The connection part 300 may be realized using the same material as the
lens 100 or shading part 200; or may be realized using a third, different
material.

More preferably, the connection part 300 may be realized using a light-
transmitting material or an opaque material.

According to an embodiment of the present invention, the vehicle lamp
according to the present invention comprises at least one optical structure P1,
at least one other optical structure P2, and a light source P3. The other optical
structure P2 realizes transmission of a light beam using a structure of any form.

Referring to fig. 6, it can be seen that the optical structure P1 based on

this aspect can realize its own corresponding illumination effect without
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interfering with an illumination effect of the other optical structure P2.

An illumination method according to an embodiment of the present
invention comprises the following step:

causing light from a light source P3 to be emitted after passing through
the optical structure P1 according to the present invention.

Reference is now made to figs. 7, 8a and 8b; fig. 7 shows a schematic
drawing of a vehicle lamp surface; figs. 8a and 8b respectively show schematic
drawings of effects resulting from the illumination of the vehicle lamp surface
as shown in fig. 7 using the optical structure according to the present invention.

In fig. 7, the grey part shows schematically a vehicle logo structural
region, and the oblique stripes show schematically a structural region which
uses a shading material to highlight the vehicle logo. Those skilled in the art
should be able to understand that figs. 7, 8a and 8b are merely used for
demonstrative purposes here. In practice, a vehicle logo part, a frame and a
shading part may be of any required shape, colour or structure, without any
limitation to the shape, colour or structure shown in the drawings
accompanying this Description.

When the optical structure according to the present invention is used to
illuminate the vehicle logo lamp, a bright point may be positioned as required
in a certain place on the vehicle logo (as in fig. 8a), or in a certain place on the
frame (as in fig. 8b). Those skilled in the art should be able to understand that
the position of illumination thereof may be determined according to actual
circumstances and requirements, and illumination may be performed
simultaneously at multiple positions.

Clearly, the use of the optical structure of the present invention enables
combination with features of the vehicle lamp surface such as shape or
structure, to realize better illumination effects. Furthermore, when the vehicle
lamp surface is illuminated using another optical structure, the use of the

optical structure according to the present invention will not affect the
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illumination effect of the other optical structure. Thus, a greater diversity of
visual effects are obtained.

To a person skilled in the art, it is obvious that the present invention is not
limited to the details of the demonstrative embodiments above, and could be
implemented in other specific forms without deviating from the spirit or basic
features of the present invention. Thus, regardless of which viewpoint is taken,
the embodiments should be regarded as being demonstrative and non-limiting;
the scope of the present invention is defined by the attached claims and not by
the explanation above, hence it is intended that all changes falling within the
meaning and scope of equivalent key elements of the claims be included in the
present invention. No reference labels in the claims should be regarded as
limiting the claims concerned. In addition, it is obvious that the word
“comprises” does not exclude other units or steps, and the singular does not
exclude the plural. Multiple units or apparatuses presented in system claims
may also be realized by one unit or apparatus by means of software or
hardware. Words such as first and second are used to indicate designations,

and do not indicate any specific order.
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Claims

1. Optical structure (P1), wherein the optical structure (P1) comprises:

a lens (100), and

a shading part (200) corresponding to the lens (100), the shading part (200)
comprising:

an enveloping part (210), for enveloping the lens (100) in order to
block emitting light of the lens (100);

at least one opening part (220), allowing an emitting light beam of
the lens (100) to emerge.

2. Optical structure (P1) according to Claim 1, wherein the optical
structure (P1) comprises:

at least one lens (100); and

at least one shading part (200) respectively corresponding to said at least
one lens (100), wherein each said shading part (200) respectively envelops the
lens (100) corresponding thereto, in order to block emitting light of the lens
(100).

3. Optical structure (P1) according to Claim 2, wherein relative positions
of the at least one opening part (220) of each said shading part (200) of the at
least one shading part (200), and the lens (100) respectively corresponding
thereto, may be different.

4. Optical structure (P1) according to any one of Claims 1 - 3, wherein
the optical structure (P1) further comprises:

a connection part (300), for connecting the at least one shading part (200)
and/or the at least one lens (100).

5. Optical structure (P1) according to any one of Claims 1 - 4, wherein
the lens (100) is a condenser lens (100’).

6. Optical structure (P1) according to any one of Claims 1 - 5, wherein

the optical structure (P1) further comprises:
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a light diffusion layer (400), for causing an incident light beam to emerge
uniformly after being diffused in the layer.

7. Optical structure (P1) according to Claim 6, wherein in the optical
structure (P1), the condenser lens (100°) may focus an emitting light beam
onto the light diffusion layer (400).

8. Optical structure (P1) according to any one of Claims 1 - 7, wherein
the optical structure (P1) is a one-piece member.

9. Optical structure (P1) according to any one of Claims 1 - 8, wherein
the optical structure (P1) is realized by overmoulding; the lens (100) employs
a light-transmitting material and the shading part (200) employs an opaque
material.

10. Vehicle lamp, comprising at least one optical structure (P1) according
to any one of Claims 1 - 9.

11. Vehicle lamp according to Claim 10, comprising the optical structure
(P1) and at least one other optical structure (P2).

12. Vehicle lamp according to Claim 10 or 11, further comprising a
corresponding light source (P3).

13. Vehicle lamp according to any one of Claims 10 - 12, wherein the
vehicle lamp is a vehicle logo lamp.

14. Vehicle, comprising the vehicle lamp according to any one of Claims
10 - 13.

15. Illumination method, wherein the illumination method comprises:

causing light from a light source (P3) to be emitted after passing through

the optical structure (P1) according to any one of Claims 1 - 9.
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