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Description
Technical field

[0001] The presentinvention relates to the field of mo-
tor vehicle manufacture, in particular to a motor vehicle
lighting assembly.

Background art

[0002] The composition of the headlamp of a motor
vehicle generally includes a high beam lamp, a low beam
lamp, aturn signallamp, adaytime runninglamp, acorner
lamp and a position lamp. Of these, the high beam lamp,
low beam lamp, turn signal lamp and corner lamp are
functional lamps, mainly for road surface illumination,
turning and auxiliary turning, etc. The daytime running
lamp and position lamp are an ornamental lamp and an
indicating lamp. Functional lamps such as the high beam
lamp, low beam lamp, turn signal lamp and corner lamp
are switched on when they need to be used, and ordi-
narily remain switched off. Ornamental lamps and indi-
cating lamps such as the daytime running lamp and po-
sition lamp will all be switched on when the vehicle is
started, and are very identifiable and ornamental. Day-
time running lamps and position lamps have gradually
become an important component part of the design of a
vehicle’s appearance, and are playing an ever more
prominent role in brand promotion and model identifica-
tion, so are receiving a lot of attention from vehicle man-
ufacturers everywhere.

[0003] At present, LEDs are usually used as light
sources for ornamental lamps and indicating lamps. The
light effect is mainly achieved in the following two ways:
The first way is a solution in which an LED light source
cooperates with a reflector. Figs. 1a and 1b show sche-
matic drawings of a structure used in the prior artin which
an LED light source cooperates with a reflector, wherein
Fig. 1b is a sectional drawing of Fig. 1a in direction A-A.
As shown in Figs. 1a and 1b, in this solution, an LED
assembly 101 is mounted at the top. The LED assembly
101 consists of a circuit board (PCB) and an LED light
source mounted on the PCB. A reflecting bowl 102 is
arranged at a rear part of a lamp body. Light rays emitted
by the LED light source are reflected by the reflecting
bowl 102 straight ahead, i.e. ahead of the vehicle lamp.
If it is desired to achieve an array or point array optical
effect, it will be necessary to arrange an LED light source
in the form of an array inside the light body, and carry
out precise design and processing of the shape, dimen-
sions and position of the reflecting bowl, to obtain a dis-
play effect of the reflected array light source. This solution
requires a large space to arrange the LED array and the
reflecting bowl, with the result that the overall volume of
the lamp body is large, making cost control and space
utilization difficult. Furthermore, the optical effect formed
directly by reflection by the reflection bowl is unstable,
and assembly errors are difficult to avoid during process-
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ing and installation of the reflecting bowl; consequently,
the final actual optical effect is often different from the
design effect.

[0004] The second way is a solution in which an LED
light source cooperates with a light guide. Figs. 2a and
2b show schematic drawings of a structure used in the
prior art in which an LED light source cooperates with a
light guide, wherein Fig. 2b is a sectional drawing of Fig.
2a in direction A-A. As shown in Figs. 2a and 2b, in this
solution, an LED light source is arranged at one end of
a light guide 201, the light guide 201 being fixed at the
required position on a lamp body by means of light guide
supports 202, 203. When the LED light source lights up,
light rays are transmitted through the light guide, and all
of the positions where the light guide is located will emit
light, thereby achieving a strip-like optical effect. The light
guide has a good flexibility characteristic, and can be
designedto have various line shapes such as arc shapes,
straight lines and polylines; moreover, the light guide will
homogenize the light rays, so that the optical effect dis-
played is more uniform. However, there are also very
significant drawbacks associated with using the light
guide solution. Firstly, the cost is high; to install a light
guide, it is first necessary to install light guide supports,
and the material costs and work costs associated with
this are both high, so light guides can only be used in
high-end models. Secondly, light guides are mainly used
for linetype optical effects, being unable to achieve point
array optical effects, so have considerable limitations
with regard to optical styling.

[0005] In summary, ornamental lamps and indicating
lamps with LEDs as light sources in the prior art have
certain limitations with regard to implementation costand
optical styling flexibility, so are unable to fully meet market
demands.

Summary of the invention

[0006] The aim of the present invention is to propose
a structurally simple array light curtain vehicle lamp with
a low implementation cost.

[0007] According to an embodiment of the present in-
vention, an array light curtain vehicle lamp is proposed,
comprising: a base support an LED assembly, a built-in
light curtain lens, a built-in optimizing lens and an outer
trim ring. The base support is mounted on a vehicle body
structure. The LED assembly is mounted on the base
support, and the LED assembly comprises a circuitboard
and an LED light source. The built-in light curtain lens is
mounted in front of the base support, the built-in light
curtain lens converting light emitted by the LED light
source to uniform horizontal light in the form of a light
curtain. The built-in optimizing lens is mounted in front
of the built-in light curtain lens, with an optical optimiza-
tion structure formed on the built-in optimizing lens, the
optical optimization structure optimizing the uniformity of
light and forming an optical design. The outer trim ring is
mounted in front of the built-in optimizing lens, with an
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optical shielding structure provided on the outer trim ring,
the optical shielding structure blocking a portion of light
to enhance the optical design.

[0008] In one embodiment, the array light curtain ve-
hicle lamp is arranged around a headlamp, with the base
support, the built-in light curtain lens, the built-in optimiz-
ing lens and the outer trim ring being assembled in a
sequentially nested manner; the base support, the built-
in light curtain lens, the built-in optimizing lens and the
outer trim ring all have a middle opening and two arc-
shaped wings extending from the middle opening to two
sides, and the position of the middle opening corre-
sponds to the position of the headlamp.

[0009] In one embodiment, the LED assembly is
mounted at the top of the base support, and multiple LED
light sources are arranged on the circuit board, the mul-
tiple LED light sources producing vertical light rays shin-
ing downward.

[0010] Inone embodiment, an optical pattern is formed
on aninner side of the built-in light curtain lens, the optical
pattern converting vertical light rays to horizontal light
rays.

[0011] In one embodiment, the optical pattern is uni-
formly distributed horizontal stripes, distributed on the
built-in light curtain lens at inner sides of the two arc-
shaped wings, and the optical pattern converts vertical
light rays to uniformly distributed horizontal light rays,
presenting a light curtain form.

[0012] In one embodiment, the optical optimization
structure on the built-in optimizing lens comprises an arc-
shaped light-transmitting plate and a light-transmitting
protrusion; the arc-shaped light-transmitting plate opti-
mizes the uniformity of light, and the light-transmitting
protrusion forms the optical design.

[0013] Inone embodiment, the arc-shaped light-trans-
mitting plate of the built-in optimizing lens forms two arc-
shaped wings, and the light-transmitting protrusion is
formed on the arc-shaped light-transmitting plate; the
quantity, shape, size and position of the light-transmitting
protrusion are determined according to the required op-
tical design.

[0014] In one embodiment, the shielding structure of
the outer trim ring is an arc-shaped plate with a light-
transmitting hole, the arc-shaped plate does not transmit
light, the arc-shaped plate forms two arc-shaped wings,
the light-transmitting hole is matched to the light-trans-
mitting protrusion on the built-in optimizing lens, and the
arc-shaped plate and light-transmitting hole enhance the
optical design.

[0015] In one embodiment, the quantity, shape, size
and position of the light-transmitting hole are in one-to-
one correspondence with those of the light-transmitting
protrusion on the built-in optimizing lens.

[0016] The array light curtain vehicle lamp of the
present invention is formed of multiple components
stacked in sequence one in front of another, so assembly
and disassembly are convenient. The direction of light
rays is changed and light rays are homogenized by
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means of two sets of lenses, so a light curtain effect is
achieved using a compact structure. As the optical design
is achieved by means of the light-transmitting protrusion
and the optical shielding structure, point-array optical dis-
play and design effects can be achieved flexibly accord-
ing to requirements.

Brief description of the drawings

[0017] The above and other features, properties and
advantages of the present invention will become clearer
through the following description with reference to the
drawings and embodiments; in the drawings, identical
reference labels always indicate identical features,
wherein:

Figs. 1a and 1b show schematic drawings of a struc-
ture used in the prior art in which an LED light source
cooperates with a reflector, wherein Fig. 1b is a sec-
tional drawing of Fig. 1a in direction A-A.

Figs. 2a and 2b show schematic drawings of a struc-
ture used in the prior art in which an LED light source
cooperates with a light guide, wherein Fig. 2b is a
sectional drawing of Fig. 2a in direction A-A.

Fig. 3 shows an exploded structural drawing of an
array light curtain vehicle lamp according to an em-
bodiment of the present invention.

Fig. 4 shows alongitudinal sectional structural draw-
ing of an array light curtain vehicle lamp according
to an embodiment of the present invention.

Fig. 5 shows a transverse sectional structural draw-
ing of an array light curtain vehicle lamp according
to an embodiment of the present invention.

Fig. 6 shows a structural drawing of an array light
curtain vehicle lamp according to an embodiment of
the present invention in assembled form.

Detailed description of the invention

[0018] Referring to Figs. 3 - 6, Figs. 3 - 6 show a struc-
tural drawing of an array light curtain vehicle lamp ac-
cording to an embodiment of the present invention. Fig.
3 shows an exploded structural drawing of the array light
curtain vehicle lamp, Fig. 4 and Fig. 5 are respectively
longitudinal and transverse sectional structural drawings
of the array light curtain vehicle lamp, and Fig. 6 is a
structural drawing of the array light curtain vehicle lamp
in assembled form.

[0019] As shown in the figures, the array light curtain
vehicle lamp comprises: a base support 301, an LED
assembly 302, a built-in light curtain lens 303, a built-in
optimizing lens 304 and an outer trim ring 305. The base
support 301 is mounted on a vehicle body structure. The
LED assembly 302 is mounted on the base support 301,
and the LED assembly 302 comprises a circuit board 321
and an LED light source 322. The built-in light curtain
lens 303 is mounted in front of the base support 301, and
the built-in light curtain lens 303 converts light emitted
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by the LED light source 302 to uniform horizontal light in
the form of a light curtain. The built-in optimizing lens 304
is mounted in front of the built-in light curtain lens 303,
and an optical optimization structure is formed on the
built-in optimizing lens 304; the optical optimization struc-
ture optimizes the uniformity of light and forms an optical
design. The outer trim ring 305 is mounted in front of the
built-in optimizing lens 304, and an optical shielding
structure is provided on the outer trim ring 305; the optical
shielding structure blocks a portion of light to enhance
the optical design. In the embodiment shown in Fig. 3,
the array light curtain vehicle lamp is arranged around a
headlamp, with the base support 301, the built-in light
curtain lens 303, the built-in optimizing lens 304 and the
outer trim ring 305 being assembled in a sequentially
nested manner; the base support 301, the built-in light
curtain lens 303, the built-in optimizing lens 304 and the
outer trim ring 305 all have a middle opening and two
arc-shaped wings extending from the middle opening to
two sides. The styling dimensions of the base support
301, the built-in light curtain lens 303, the built-in opti-
mizing lens 304 and the outer trim ring 305 are all
matched to each other, and for this reason the base sup-
port 301, the built-in light curtain lens 303, the built-in
optimizing lens 304 and the outer trim ring 305 are able
to be assembled by being stacked in sequence, one in
front of another. The positions of the middle openings of
the base support 301, the built-in light curtain lens 303,
the built-in optimizing lens 304 and the outer trim ring
305 correspond to the position of the headlamp, such
that after fitting, the array light curtain vehicle lamp can
surround the headlamp.

[0020] Referring to Figs. 3 and 4, the LED assembly
302 is mounted at the top of the base support 301, and
multiple LED light sources 322 are arranged on the circuit
board 321. The multiple LED light sources 322 produce
vertical light rays shining downward. In the embodiment
shown, the light rays produced by the multiple LED light
sources 322 shine vertically downward to an inner side
of the built-in light curtain lens 303.

[0021] The main function of the built-inlight curtain lens
303 is to change the direction of light and homogenize
the light rays, to obtain a light curtain effect. In one em-
bodiment, an optical pattern is formed on the inner side
of the built-in light curtain lens 303, and the optical pattern
converts vertical light rays to horizontal light rays. In the
embodiment shown, the optical pattern 331 formed on
the inner side of the built-in light curtain lens 303 is uni-
formly distributed horizontal stripes, distributed on the
built-in light curtain lens at inner sides of the two arc-
shaped wings; the optical pattern 331 converts vertical
light rays to uniformly distributed horizontal light rays,
presenting a light curtain form.

[0022] The main function of the built-in optimizing lens
304 is to further optimize the uniformity of light and form
an optical design. In one embodiment, the optical opti-
mization structure on the built-in optimizing lens 304 com-
prises an arc-shaped light-transmitting plate 341 and
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light-transmitting protrusions 342. The arc-shaped light-
transmitting plate 341 optimizes the uniformity of light;
the light-transmitting protrusions 342 form the optical de-
sign. In the embodiment shown, the arc-shaped light-
transmitting plate 341 of the built-in optimizing lens 304
forms two arc-shaped wings, and the light-transmitting
protrusions 342 are formed on the arc-shaped light-trans-
mitting plate 341. The quantity, shapes, sizes and posi-
tions of the light-transmitting protrusions 342 are deter-
mined according to the required optical design. In the
embodiment shown, the required optical design is point-
array light dots arranged in an array, so light-transmitting
protrusions 342 arranged in an array are formed on the
arc-shaped light-transmitting plate 341. Due to the arc-
shaped structure of the arc-shaped light-transmitting
plate 341, the light-transmitting protrusions 342 arranged
on the arc-shaped light-transmitting plate 341 are distrib-
uted along an arc-shaped surface in space. In order to
obtain, from the front, an optical effect of point-array light
dots arrangedin anarray, the sizes, shapes and positions
of the light-transmitting protrusions 342 arranged on the
arc-shaped light-transmitting plate 341 are adjusted
slightly to obtain the required optical design.

[0023] The outer trim ring 305 is arranged in front of
the built-in optimizing lens 304, and the main function of
the outer trim ring 305 is to block a portion of light by
means of the optical shielding structure, to enhance the
display effect of the optical design. In the embodiment
shown, the shielding structure of the outer trim ring 305
is an arc-shaped plate 351 with light-transmitting holes
352. The arc-shaped plate 351 does not itself transmit
light; the arc-shaped plate 351 forms two arc-shaped
wings of the outer trim ring 305, and the light-transmitting
holes 352 are matched to the light-transmitting protru-
sions 342 on the built-in optimizing lens 304. The non-
light-transmitting arc-shaped plate 351 and the light-
transmitting holes 352 cooperate with the light-transmit-
ting protrusions 342 to jointly enhance the optical design.
In the embodiment shown, the quantity, shapes, sizes
and positions of the light-transmitting holes 352 on the
arc-shaped plate 351 are in one-to-one correspondence
with those of the light-transmitting protrusions 342 on the
built-in optimizing lens 304. Because only the light-trans-
mitting holes 352 transmit light and the arc-shaped plate
351 is not light-transmitting, the optical shielding struc-
ture is better able to highlight the optical design formed
by the light-transmitting protrusions 342, e.g. the display
effect of point-array light dots arranged in an array that
is formed in the embodiment shown.

[0024] The array light curtain vehicle lamp of the
present invention is formed of multiple components
stacked in sequence one in front of another, so assembly
and disassembly are convenient. The direction of light
rays is changed and light rays are homogenized by
means of two sets of lenses, so a light curtain effect is
achieved using a compact structure. As the optical design
is achieved by means of the light-transmitting protrusions
and the optical shielding structure, point-array optical dis-
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play and design effects can be achieved flexibly accord-
ing to requirements.

[0025] The above embodiment is provided for those
skilled in the art to implement or use the present inven-
tion, but those skilled in the art could make various
amendments or changes to the above embodiment with-
out departing from the inventive concept of the present
invention, so the scope of protection of the present in-
vention is not limited by the above embodiment, but
should be the maximum scope conforming to the inno-
vative features mentioned in the claims.

Claims

1. An array light curtain vehicle lamp, characterized
by comprising:

a base support, mounted on a vehicle body
structure;

an LED assembly, the LED assembly being
mounted on the base support, and the LED as-
sembly comprising a circuit board and an LED
light source;

a built-in light curtain lens, mounted in front of
the base support, the built-in light curtain lens
converting light emitted by the LED light source
to uniform horizontal light in the form of a light
curtain;

a built-in optimizing lens, mounted in front of the
built-in light curtain lens, with an optical optimi-
zation structure formed on the built-in optimizing
lens, the optical optimization structure optimiz-
ing the uniformity of light and forming an optical
design;

an outer trim ring, mounted in front of the built-
in optimizing lens, with an optical shielding struc-
ture provided on the outer trim ring, the optical
shielding structure blocking a portion of light to
enhance the optical design.

2. The array light curtain vehicle lamp as claimed in
claim 1, characterized in that the array light curtain
vehicle lamp is arranged around a headlamp, with
the base support, the built-in light curtain lens, the
built-in optimizing lens and the outer trim ring being
assembled in a sequentially nested manner; the
base support, the built-in light curtain lens, the built-
in optimizing lens and the outer trim ring all have a
middle opening and two arc-shaped wings extending
from the middle opening to two sides, and the posi-
tion of the middle opening corresponds to the posi-
tion of the headlamp.

3. The array light curtain vehicle lamp as claimed in
claim 2, characterized in that the LED assembly is
mounted at the top of the base support, and multiple
LED light sources are arranged on the circuit board,
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the multiple LED light sources producing vertical light
rays shining downward.

The array light curtain vehicle lamp as claimed in
claim 3, characterized in that an optical pattern is
formed on an inner side of the built-in light curtain
lens, the optical pattern converting vertical light rays
to horizontal light rays.

The array light curtain vehicle lamp as claimed in
claim 4, characterized in that the optical pattern is
uniformly distributed horizontal stripes, distributed
on the built-in light curtain lens at inner sides of the
two arc-shaped wings, and the optical pattern con-
verts vertical light rays to uniformly distributed hori-
zontal light rays, presenting a light curtain form.

The array light curtain vehicle lamp as claimed in
claim 2, characterized in that the optical optimiza-
tion structure on the built-in optimizing lens compris-
es an arc-shaped light-transmitting plate and a light-
transmitting protrusion; the arc-shaped light-trans-
mitting plate optimizes the uniformity of light, and the
light-transmitting protrusion forms the optical design.

The array light curtain vehicle lamp as claimed in
claim 6, characterized in that the arc-shaped light-
transmitting plate of the built-in optimizing lens forms
two arc-shaped wings, and the light-transmitting pro-
trusionis formed on the arc-shaped light-transmitting
plate; the quantity, shape, size and position of the
light-transmitting protrusion are determined accord-
ing to the required optical design.

The array light curtain vehicle lamp as claimed in
claim 7, characterized in that the shielding structure
of the outer trim ring is an arc-shaped plate with a
light-transmitting hole, the arc-shaped plate does not
transmit light, the arc-shaped plate forms two arc-
shaped wings, the light-transmitting hole is matched
to the light-transmitting protrusion on the built-in op-
timizing lens, and the arc-shaped plate and light-
transmitting hole enhance the optical design.

The array light curtain vehicle lamp as claimed in
claim 8, characterized in that the quantity, shape,
size and position of the light-transmitting hole are in
one-to-one correspondence with those of the light-
transmitting protrusion on the built-in optimizing lens.
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