EP 3 677 829 A1

(19) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 677 829 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
08.07.2020 Bulletin 2020/28

(21) Application number: 18866727.3

(22) Date of filing: 09.10.2018

(51) IntCl.:
F21S 41/25 (2018.01) F21S 41/141 (2018.0)
F21W 102/13(2078.01) F21W 107/10 (2018.01)

(86) International application number:

PCT/CN2018/109506

(87) International publication number:

WO 2019/072174 (18.04.2019 Gazette 2019/16)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULVMC MK MT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
KH MA MD TN

(30) Priority: 10.10.2017 CN 201710936611
10.10.2017 CN 201710935527
10.10.2017 CN 201710936654

(71) Applicant: Great Wall Motor Company Limited
Baoding, Hebei 071000 (CN)

(72) Inventors:
* GUO, Zhuangzhu
Baoding
Hebei 071000 (CN)
* GUO, Qingjie
Baoding
Hebei 071000 (CN)

e ZHU, Shengyin

Baoding

Hebei 071000 (CN)
¢ ZHENG, Huixing

Baoding

Hebei 071000 (CN)
* LUO, Xiaodong

Baoding

Hebei 071000 (CN)
e LIU, Xing

Baoding

Hebei 071000 (CN)
¢ XU, Weitao

Baoding

Hebei 071000 (CN)
¢ TIAN, Zhixin

Baoding

Hebei 071000 (CN)
LI, Haiging

Baoding

Hebei 071000 (CN)

(74) Representative: Nederlandsch Octrooibureau

P.O. Box 29720
2502 LS The Hague (NL)

(54) PRIMARY LENS, LIGHT-EMITTING ASSEMBLY, LIGHT-EMITTING SYSTEM, AND HEADLIGHT

(57)  Disclosed are a primary lens (100), a light-emit-
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which relate to the technical field of optical components.
The primary lens (100) comprises a main body portion
(110), and the main body portion (110) comprises a first
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optical surface (111), and the height of the first optical
surface (111) is gradually reduced from the focus line
(113) towards two sides; and the second optical surface
(112) comprises a plurality of ridges (114) arranged in

parallel, with an extension direction of the ridges (114)
being perpendicular to the focusline (113), and the ridges
(114) have arc-shaped convex faces. Under the condi-
tions where the focus line (113) extends horizontally and
the ridges (114) extend vertically, the primary lens (100)
can converge light that is incident on the first optical sur-
face (111) in a vertical direction and diffuse the light in a
horizontal direction, thereby satisfying the illumination
characteristics of a headlight of a vehicle.
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Description
FIELD
[0001] The present invention relates to the technical

field of optical components, in particular to a primary lens,
a light-emitting assembly, a light-emitting system, and a
headlight.

BACKGROUND

[0002] llluminating headlights are important compo-
nents of vehicles. With the development of vehicle intel-
ligence, headlights are also developed towards intelli-
gence, wherein adaptive high beam illumination technol-
ogy is increasingly applied to vehicles.

[0003] Inthedriving process ofa vehicle, theirradiation
range formed by the headlight is characterized in greater
dimension in the left-right direction of the vehicle and
smaller dimension in the height direction of the vehicle.
Accordingly, itis necessary to diffuse the light beam emit-
ted from the light source of the headlight in the horizontal
direction and converge it in the vertical direction. There-
fore, it is desirable to design a lens with a special optical
surface to achieve special control of the light beam of the
light source of headlight and design a corresponding
light-emitting structure. In addition, the light source of the
headlight is composed of a plurality of LED particles,
which generate great heat. The heat dissipation effect
will be compromised if the LED particles are arranged
too densely. Therefore, it is necessary to design a cor-
responding light-emitting structure.

SUMMARY

[0004] In view of the above problem, an object of the
present invention is to provide a lens to realize diffusion
of the light emitted from the light source in the horizontal
direction and convergence of the light in the vertical di-
rection.

[0005] To attain the object described above, the
present invention employs the following technical
scheme:

A primary lens, which comprises a main body portion,
which comprises a first optical surface and a second op-
tical surface, wherein a linear focus line is formed on the
first optical surface, and the height of the first optical sur-
face is gradually reduced from the focus line towards two
sides; and the second optical surface comprises a plu-
rality of ridges arranged in parallel and extending in a
direction perpendicular to the focus line, and the ridges
have arc-shaped convex faces.

[0006] Furthermore, adjacent ridges smoothly transit
via an arc-shaped concave face. Furthermore, the arc-
shaped convex faces of the ridges are identical, and the
ridges are spaced apart evenly.

[0007] Furthermore, a sub-optical surfaceisformed re-
spectively at each side of the focus line and comprises
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a plurality of convex arc-shaped surfaces, and the central
axis of each of the arc-shaped surfaces is parallel to the
focus line.

[0008] Furthermore, the radii of the arc-shaped surfac-
es are increased sequentially in a direction from the focus
line to either side in each of the sub-optical surfaces, and
the plurality of arc-shaped surfaces are sequentially con-
nected smoothly.

[0009] Furthermore, the two sub-optical surfaces are
symmetric with respect to the focus line. Furthermore,
the main body portion comprises transition surfaces at
the two ends of the focus line, and the transition surfaces
are smoothly connected to the two sub-optical surfaces.
[0010] Furthermore, the primary lens further compris-
es afixed flanged edge arranged around the edge of the
main body portion, and through-holes are formed in the
fixed flanged edge.

[0011] Furthermore, the primary lens is made of sili-
cone.
[0012] Compared with the prior art, the primary lens

disclosed in the present invention has the following ad-
vantages:

Under the conditions that the focus line extends horizon-
tally and the ridges extend vertically, the primary lens
disclosed in the present invention can converge light that
is incident on the first optical surface in the vertical direc-
tion and diffuse the light in the horizontal direction, there-
by satisfying the illumination characteristics of a headlight
of a vehicle.

[0013] Anotherobjectof the presentinvention is to pro-
vide a light-emitting assembly capable of emitting a light
beam diffused in the horizontal direction and converged
in the vertical direction.

[0014] To attain the object described above, the
present invention employs the following technical
scheme:

A light-emitting assembly, comprising a light source por-
tion, a primary lens and a secondary lens arranged se-
quentially in a first direction, wherein the light source por-
tion comprises a plurality of lamps arranged in a second
direction, the primary lens comprises a first optical sur-
face that faces the light source portion and a second op-
tical surface that faces the secondary lens, a linear focus
line extending in the second direction is formed on the
first optical surface, and the height of the first optical sur-
face is gradually reduced from the focus line to the two
sides; the second optical surface comprises a plurality
ofridges arranged in a third direction, and the ridges have
arc-shaped convex faces; the secondary lens is a convex
lens, and the third direction, the first direction, and the
second direction are perpendicular to each other.
[0015] Furthermore, the incident face of the secondary
lens is a planar face, and the emergent face of the sec-
ondary lens is a spherical face.

[0016] Furthermore, the light source portion comprises
a circuit board, and the lamps are LED particles and ar-
ranged on the circuit board.

[0017] Furthermore, the light source portion comprises
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n lamps, the included angle of a light beam formed by
any two adjacent lamps through the primary lens and the
secondary lens is 2-3 degrees, and the angle of a light
beam formed by n lamps is 2n-3n degrees. Furthermore,
the arc-shaped convex faces are identical, and the ridges
are spaced apart evenly.

[0018] Furthermore, adjacent ridges smoothly transit
via an arc-shaped concave face. Furthermore, a sub-
optical surface is formed respectively at each side of the
focusline and comprises a plurality of convex arc-shaped
surfaces, and the central axis of each of the arc-shaped
surfaces is parallel to the focus line.

[0019] Furthermore, the radii of the arc-shaped surfac-
es are increased sequentially in a direction from the focus
line to either side in each of the sub-optical surfaces, and
the plurality of arc-shaped surfaces are sequentially con-
nected smoothly.

[0020] Furthermore, the light-emitting assembly com-
prises a housing having a light passage, the primary lens
is arranged at an entry end of the housing, and the sec-
ondary lens is arranged at an exit end of the housing.
[0021] Furthermore, the light-emitting assembly com-
prises a heat dissipation portion engaged with the light
source portion, the heat dissipation portion comprises a
main plate portion attached to the light source portion
and heat dissipation fins provided on the main plate por-
tion, and the main plate portion sealingly blocks the entry
end of the housing.

[0022] Compared with the prior art, the light-emitting
assembly disclosed in the present disclosure has the fol-
lowing advantages:

Utilizing the optical effects of the primary lens and the
secondary lens, the light-emitting assembly provided in
the present invention can generate a light beam con-
verged in a first direction and diffused in a second direc-
tion, satisfying the illumination characteristics of a vehicle
headlight converging light in the vertical direction and
diffusing light in the horizontal direction.

[0023] Anotherobjectof the presentinvention is to pro-
vide a light-emitting system capable of emitting a light
beam diffused in the horizontal direction and converged
in the vertical direction.

[0024] To attain the object described above, the
present invention employs the following technical
scheme:

A light-emitting system, comprising a plurality of light-
emitting assemblies, each of which comprises a light
source portion, a primary lens and a secondary lens se-
quentially arranged in a first direction, wherein the light
source portion comprises a plurality of lamps spaced
apart in a second direction; the plurality of light-emitting
assemblies are arranged in a third direction, and can ro-
tate with respect to each other around an axis in the third
direction; the first direction, the second direction, and the
third direction are perpendicular to each other; the pri-
mary lens comprises a first optical surface that faces the
light source portion and a second optical surface that
faces the secondary lens, a linear focus line extending
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in the second direction is formed on the first optical sur-
face, the height of the first optical surface is gradually
reduced from the focus line to the two sides, the second
optical surface comprises a plurality of ridges extending
in the third direction and having arc-shaped convex sur-
faces, and the secondary lens is a convex lens.

[0025] Furthermore, each of the light-emitting assem-
blies comprises a housing having a light passage, the
primary lens is arranged at an entry end of the housing,
and the secondary lens is arranged at an exit end of the
housing.

[0026] Furthermore, the light-emitting system compris-
es two light-emitting assemblies, wherein one housing is
provided with a cylindrical boss extending in the third
direction, the other housing is provided with a circular
hole for accommodating the cylindrical boss to be insert-
ed, and the two housings can rotate with respect to each
other; wherein one housing is provided with an angle
scale dial, and the other housingis provided with anangle
pointer corresponding to the angle scale dial; and where-
in one housing is provided with a mounting hole, the other
housing is provided with an arc-shaped hole extending
around the central axis of the cylindrical boss, and the
two housings are fixed by a connecting member pene-
trating through the mounting hole and the arc-shaped
hole.

[0027] Furthermore, the light-emitting assembly com-
prises a heat dissipation portion engaged with the light
source portion, the heat dissipation portion comprises a
main plate portion attached to the light source portion
and heat dissipation fins provided on the main plate por-
tion, and the main plate portion sealingly blocks the entry
end of the housing.

[0028] Furthermore, the incident face of the secondary
lens is a planar face, and the emergent face of the sec-
ondary lens is a spherical face.

[0029] Furthermore, the radii of the arc-shaped convex
surfaces are identical, the ridges are spaced apart even-
ly, and adjacent ridges smoothly transit via an arc-shaped
concave surface.

[0030] Furthermore, a sub-optical surface is formedre-
spectively at each side of the focus line and comprises
a plurality of convex arc-shaped surfaces, and the central
axis of each of the arc-shaped surfaces is parallel to the
focus line.

[0031] Furthermore, the radii of the arc-shaped surfac-
es are increased sequentially in a direction from the focus
line to either side in each of the sub-optical surfaces, and
the plurality of arc-shaped surfaces are sequentially con-
nected smoothly.

[0032] Furthermore, the light source portion comprises
a circuit board and n lamps, the lamps are LED particles,
the included angle of a light beam formed by any two
adjacent lamps through the primary lens and the second-
ary lens is 2-3 degrees, and the angle of a light beam
formed by n lamps is 2n-3n degrees.

[0033] Compared with the prior art, the light-emitting
system disclosed in the present disclosure has the fol-
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lowing advantages:

Utilizing the optical effects of the primary lens and the
secondary lens, the light-emitting system provided in the
present invention can generate a light beam converged
in a first direction and diffused in a third direction, satis-
fying the illumination characteristics of a vehicle headlight
converging lightin the vertical direction and diffusing light
in the horizontal direction. In addition, in the light-emitting
system, the light source is distributed in a plurality of light-
emitting assemblies, and thereby the heat dissipation ef-
ficiency is improved.

[0034] Anotherobjectof the presentinvention is to pro-
vide a headlight capable of emitting a light beam diffused
in the horizontal direction and converged in the vertical
direction. To attain the object described above, the
present invention employs the following technical
scheme:

A headlight provided with the light-emitting system in the
above scheme.

[0035] The headlight has the same advantages as the
above light-emitting system over the prior art, and will
not be detailed further here.

[0036] Other features and advantages of the present
invention will be further detailed in the embodiments
hereunder.

BRIEF DESCRITION OF THE DRAWINGS

[0037] The accompanying drawings, which constitute
a part of the present invention, are provided to facilitate
further understanding the present invention; the illustra-
tive embodiments and associated description in the
present invention are provided to explain the present in-
vention, and shall not be deemed as constituting any un-
due limitation to the present invention. In the figures:

Fig. 1 is a front view of the primary lens according
to an embodiment of the present invention;

Fig. 2 is a sectional view of the primary lens accord-
ing to an embodiment of the present invention;

Fig. 3 is an enlarged view of the part A in Fig. 2;
Fig. 4 is a perspective view of the first optical surface
of the primary lens according to an embodiment of
the present invention;

Fig. 5 is a perspective view of the second optical
surface of the primary lens according to an embod-
iment of the present invention;

Fig. 6 is a perspective view of the light-emitting as-
sembly according to an embodiment of the present
invention;

Fig. 7 is an exploded view of the light-emitting as-
sembly according to an embodiment of the present
invention;

Fig. 8 is a cross-sectional view of the light-emitting
assembly according to an embodiment ofthe present
invention;

Fig. 9 is a schematic structural diagram of the light
source portion according to an embodiment of the
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present invention;

Fig. 10is a perspective view of the light-emitting sys-
tem according to an embodiment of the present in-
vention;

Fig. 11 is an exploded view of the light-emitting sys-
tem according to an embodiment of the present in-
vention;

Fig. 12 is an enlarged partial view of the housing
according to an embodiment of the present inven-
tion.

Reference Numbers:

[0038] 2 - secondary lens, 3 - light source portion, 4 -
housing, 5 - heat dissipation portion, 31 - LED particle,
32 - circuit board, 41 - angle scale dial, 42 - angle pointer,
43 - mounting hole, 44 - arc-shaped hole, 51 - main plate
portion, 52 - heat dissipation fin, 100 - primary lens, 110
- main body portion, 111 - first optical surface, 112 - sec-
ond optical surface, 113 - focus line, 114 - ridge, 115 -
arc-shaped concave surface, 116 - transition surface,
120 - flanged edge.

DETAILED DESCRPTION

[0039] It should be noted that the embodiments and
the features in the embodiments can be combined freely,
provided that there is no confliction among them.
[0040] Hereunderthe presentinvention will be detailed
in embodiments with reference to the accompanying
drawings.

[0041] The present invention provides a primary lens
100, which comprises a main body portion 110, which
comprises afirst optical surface 111 and a second optical
surface 112, wherein a linear focus line 113 is formed on
the first optical surface 111, and the height of the first
optical surface 111 is gradually reduced from the focus
line 113 towards two sides; and the second optical sur-
face 112 comprises a plurality of ridges 114 arranged in
parallel and extending in a direction perpendicular to the
focus line 113, and the ridges 114 have arc-shaped con-
vex faces.

[0042] As shown in Fig. 4, the focus line 113 is the
peak portion on the first optical surface 111, and the por-
tions of the first optical surface 111 at the two sides of
the focus line 113 are gradually reduced in height and
turn into deformed convex surfaces; as shown in Figs. 3
and 5, the arc-shaped convex surface of the ridge 114
may be regarded as a part of the circumferential surface
of a cylindrical structure, and the extending direction of
theridge 114 is parallel to the central axis of the cylindrical
structure.

[0043] When the primarylens 100 is applied to a head-
light, the primary lens 100 may be placed as follows: the
focus line 113 may extend substantially in the horizontal
direction, and the ridge 114 extends in the vertical direc-
tion. The light source may be placed on the side of the
first optical surface 111, which may serve as an incident
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surface; the second optical surface 112 may serve as an
emergent surface. The first optical surface 111 may
cause the incident light to converge toward the center
focus line 113 in the vertical direction, and the second
optical surface 112 may cause the incident light to form
emergent light diffused in the horizontal direction. That
is to say, utilizing the first optical surface 11 and the sec-
ond optical surface 112, the light beam generated by the
light source can be converged in the vertical direction
and diffused in the horizontal direction, which is more
suitable for the characteristic of wider horizontal irradia-
tion range and narrower vertical irradiation range of a
headlight.

[0044] Inaddition, adjacentridges 114 smoothly transit
via an arc-shaped concave face 115. As shown in Fig.
3, the ridge 114 itself is formed with an arc-shaped con-
vex surface, and every two adjacent arc-shaped convex
surfaces may be connected via an arc-shaped concave
surface 115 so as to realize smooth transition. That is
say, the tangent line of the arc-shaped convex surface
and the tangent line of the arc-shaped concave surface
are coincident at the connection point. The central axis
of the arc-shaped concave surface115 may be parallel
to the central axis of the arc-shaped convex surface. Par-
ticularly, the diameter of the arc-shaped concave surface
115 is much smaller than the diameter of the arc-shaped
convex surface, i.e., the main body portion of the second
optical surface 112 is an arc-shaped convex surface, and
achieves diffusion of the light in the horizontal direction;
the arc-shaped concave surface 115 is only designed to
connect two arc-shaped convex surfaces smoothly, the
area ratio of the arc-shaped concave surface 115 is neg-
ligible, and the optical effect of it is also negligible.
[0045] Furthermore, the arc-shaped convex faces of
the ridges 114 are identical, and the ridges 114 are
spaced apart evenly. The plurality of ridge 114 have con-
sistent optical performance. In addition, since the second
optical surface 112 is provided with the plurality of ridge
114, theradius of the arc-shaped convex surface is small-
er than the dimension of the second optical surface 112
in the horizontal direction, so that the diffused light formed
by the second optical surface 112 in the lateral direction
is uniform.

[0046] Specifically, a sub-optical surface is formed re-
spectively at each side of the focus line 113 and com-
prises a plurality of convex arc-shaped surfaces, and the
central axis of each of the arc-shaped surfaces is parallel
to the focus line 113. The arc-shaped surface may be
regarded as a part of the circumferential surface of a
cylinder with a central axis parallel to the focus line 113,
i.e., a cylindrical arc-shaped surface (similar to the arc-
shaped convex surface of the ridge 114), and the first
optical surface 111 is formed as an incident surface with
a convex central portion (the focus line 113 is convex),
so that incident light beam can be converged in the ver-
tical direction.

[0047] Particularly, the radii of the arc-shaped surfaces
are increased sequentially in a direction from the focus
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line 113 to either side in each of the sub-optical surfaces,
and the plurality of arc-shaped surfaces are sequentially
connected smoothly. The radius of the arc-shaped sur-
face close to the focus line 113 is smaller, while the radius
of the arc-shaped surface away from the focus line 113
is greater. Thus, adjacent arc-shaped surfaces can be
smoothly connected, i.e., the tangent lines of adjacent
arc-shaped surfaces coincide with each other at the con-
nection point. At the focus line 113, the two arc-shaped
surfaces of the two sub-optical surfaces are connected
to each other, and the focus line 113 is at the highest
position.

[0048] In addition, the two sub-optical surfaces are
symmetric with respect to the focus line 113. The two
symmetrical sub-optical surfaces at the two sides of the
focus line 113 have the same light convergence ability,
so that the light beam formed by convergence is more
uniform in the vertical direction without obvious bright
and dark areas. At the focus line 113, the two arc-shaped
surfaces of the two sub-optical surfaces with the same
radius are connected to each other to form an arc-shaped
surface with a greater angle, and the focus line 113 is
the highest generatrix on the arc-shaped surface.
[0049] In addition, the main body portion 110 compris-
es transition surfaces 116 at the two ends of the focus
line 113, and the transition surfaces 116 are smoothly
connected to the two sub-optical surfaces. As shown in
Figs. 1 and 4, the function of the transition surface 116
is to form smooth transition at the two ends of the first
optical surface 111 to avoid sharp-angled transition and
protect the main body portion 110. The effect of the tran-
sition surface 116 on the light source may be negligible,
or the light source may be arranged to be aligned with
the focus line 113, so that the emitted light is mainly in-
cident on the first optical surface 111.

[0050] Furthermore, as shown in Figs. 1 and 2, the
primary lens 100 further comprises a fixed flanged edge
120 arranged around the edge of the main body portion
110, and through-holes are formed in the fixed flanged
edge 120. The fixed flanged flange 120 may be used to
assist in fixing the primary lens 100 to prevent the related
fixed structure from contacting with the main body portion
110 and affecting the function of the main body portion
110.

[0051] The primarylens 100 may be made of any trans-
parent and light-transmissive materials, such as glass,
polycarbonate, polymethyl methacrylate, and the like.
Preferably, the primary lens 100 is made of silicone. Sil-
icone has high light transmittance and excellent heat re-
sistance properties. If the distance between primary lens
100 and the light source is small, the temperature of the
primary lens 100 is high. A silicone lens has superior heat
deformation resistance property, and is not aged into yel-
low color easily.

[0052] In addition, the invention provides a light-emit-
ting assembly, which comprises a light source portion, a
primary lens and a secondary lens, wherein the light gen-
erated by the light source portion sequentially passes
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through the primary lens and the secondary lens. The
light generated by the light source portion may entry into
the first optical surface 111, exit from the second optical
surface 112, and then pass through the secondary lens,
which may be a convex lens for converging the light. The
focus line 113 may extend horizontally in the lateral di-
rection, and the ridge 114 extends in the vertical direction.
The light generated by the light source portion is con-
verged toward the focus line 113 in the vertical direction
when it is transmitted through the first optical surface
111, and is diffused in the lateral direction at the second
optical surface 112, and then is converged through the
secondary lens 2 that serves as a convex lens.

[0053] The present invention provides a light-emitting
assembly, which comprises a light source portion 3, a
primary lens 100 and a secondary lens 2 arranged se-
quentially in a first direction, wherein the light source por-
tion 3 comprises a plurality oflamps arranged in a second
direction, the primary lens 100 comprises a first optical
surface 111 that faces the light source portion 3 and a
second optical surface 112 that faces the secondary lens
2, alinearfocusline 113 extending inthe second direction
is formed on the first optical surface 111, and the height
of the first optical surface 111 is gradually reduced from
the focus line 113 to the two sides; the second optical
surface 112 comprises a plurality of ridges 114 arranged
in a third direction, and the ridges 114 have arc-shaped
convex faces; the secondary lens 2 is a convex lens, and
the third direction, the first direction, and the second di-
rection are perpendicular to each other.

[0054] In the light-emitting assembly provided in the
present invention, the primary lens 100 may be the pri-
mary lens 100 described in the above scheme.

[0055] The first direction, the second direction and the
third direction may be regarded as the directions of three
axes of a three-dimensional rectangular coordinate sys-
tem, and the light-emitting assembly may be placed and
used as follows: For example, when applied to the head-
light of a vehicle, the first direction is the longitudinal di-
rection, i.e., the front-rear direction of the vehicle, the
second direction is the transverse direction, i.e., the left-
right direction of the vehicle, and the third direction is the
vertical direction. The light emitted from each of the lamps
of the light source portion 3 sequentially passes through
the primary lens 100 and the secondary lens 2, wherein,
as shown in Fig. 4, the first optical surface 111 of the
primary lens 100 is shaped to be higher at the center (at
the focus line 113) and lower at the two sides, and can
converge the incidentlight in the third direction; as shown
in Figs. 3and 5, the second optical surface 112 comprises
a plurality of arc-shaped convex surfaces extending in
the third direction, and can diffuse the emergent light in
the second direction. The emergent light from the second
optical surface 112 is converged when it passes through
the secondary lens 2 that is a convex lens. Particularly,
the plurality of lamps on the light source portion 3 are
arranged in the second direction, and have different in-
cident angles in the second direction. Therefore, light
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beams emitted through the secondary lens 2 are at dif-
ferent angles, and the light spots formed by the light
beams on the surface are aligned in the second direction.
The light-emitting assembly may be applied to a head-
light, wherein the second direction is a transverse direc-
tion, the third direction is a vertical direction, the irradia-
tion range of the headlight is expanded in the transverse
direction, and converged in the vertical direction, which
is in line with the illumination characteristics of the head-
light. The plurality of lamps on the light source portion 3
may be arranged closely or spaced apart evenly in the
second direction, and the plurality of lamps may be se-
lectively turned on and off. For example, a light beam
irradiated on pedestrians or vehicles in front of the vehicle
may be selectively turned off to avoid glare to the pedes-
trians or vehicles.

[0056] The secondary lens 2 is a convex lens, i.e., a
lens that is thicker at the center and thinner at the edge,
for example, a lens with convex spherical surfaces on
both sides, which has a light convergence function. Spe-
cifically, as shownin Figs. 6, 7, and 8, the incident surface
ofthe secondary lens 2 is a planar surface, and the emer-
gent surface of the secondary lens 2 is a spherical sur-
face. The incident surface is formed as a planar surface.
As described below, the light beams formed by lamps at
different positions form included angles with each other.
For different lamps arranged in the second direction, the
included angles between the light beams with respect to
the incident surface don’t vary owing to the secondary
lens 2.

[0057] Specifically, the light source portion 3 compris-
es a circuit board 32, and the lamps are LED particles
31 and arranged on the circuit board 32. As shown in Fig.
9, the LED particles 31 may be disposed on the circuit
board 32 intermittently or continuously in the second di-
rection (e.g., may be a lateral direction), the plurality of
LED particles 31 may be aligned to the focus line 113 of
the primary lens 100, and each LED particle 31 may be
selectively turned on and off by a control circuit. The light
beams formed by the LED particles 31 through the pri-
mary lens 100 and the secondary lens 2 may form a plu-
rality of light spots arranged in the second direction in a
plane to form an irradiation surface in the second direc-
tion, and one or more of the LED particles 31 may be
selectively turned off, so that some irradiation positions
can be avoided, such as the positions where pedestrians
or vehicles are located (when the LED particles are ap-
plied to a headlight), and thereby glare resulted from ir-
radiation of strong light on the pedestrians or vehicles
can be avoided.

[0058] In addition, the light source portion 3 comprises
n lamps, the included angle of a light beam formed by
any two adjacent lamps through the primary lens 100 and
the secondary lens 2 is 2-3 degrees, and the angle of a
light beam formed by n lamps is 2n-3n degrees. The in-
cluded angles between the light beams formed by the
LED particles 31 and the first direction are different from
each other, and the plurality of light beams emitted from
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the plurality of LED particles 31 form an irradiation range
similar to a sector, the included angle between the light
beams emitted from every two adjacent LED particles 31
is 2-3 degrees, and the angle of the irradiation range of
the entire sector is 2n-3n degrees.

[0059] Specifically, the arc-shaped convex faces are
identical, and the ridges 114 are spaced apart evenly.
The plurality of ridge 114 have consistent optical per-
formance. In addition, since the second optical surface
112 is provided with the plurality of ridge 114, the radius
of the arc-shaped convex surface is so smaller with re-
spect to the dimension of the second optical surface 112
in the horizontal direction that the diffused light formed
by the second optical surface 112 in the lateral direction
is uniform.

[0060] Furthermore, adjacent ridges 114 smoothly
transit via an arc-shaped concave face 115. The ridge
114 itself is formed with an arc-shaped convex surface,
and every two adjacent arc-shaped convex surfaces may
be connected via an arc-shaped concave surface 115 so
as to realize smooth transition. That is say, the tangent
line of the arc-shaped convex surface and the tangent
line of the arc-shaped concave surface are coincident at
the connection point. The central axis of the arc-shaped
concave surface 115 may be parallel to the central axis
of the arc-shaped convex surface. Particularly, the diam-
eter of the arc-shaped concave surface 115 is much
smaller than the diameter of the arc-shaped convex sur-
face, i.e., the main body portion of the second optical
surface 112 is an arc-shaped convex surface, and
achieves diffusion of the light in the horizontal direction;
the arc-shaped concave surface 115 is only designed to
connect two arc-shaped convex surfaces smoothly, the
area ratio of the arc-shaped concave surface 115is neg-
ligible, and the optical effect of it is also negligible.
[0061] In addition, a sub-optical surface is formed re-
spectively at each sideof the focus line 113 and compris-
es a plurality of convex arc-shaped surfaces, and the
central axis of each of the arc-shaped surfaces is parallel
to the focus line 113. The arc-shaped surface may be
regarded as a part of the circumferential surface of a
cylinder with a central axis parallel to the focal line 113,
i.e., a cylindrical arc-shaped surface (similar to the arc-
shaped convex surface of the ridge 114), and the first
optical surface 111 is formed as an incident surface with
a convex central portion (the focus line 113 is convex),
so that incident light beam can be converged in the ver-
tical direction.

[0062] Furthermore, the radii of the arc-shaped surfac-
es are increased sequentially in a direction from the focus
line 113 to either side in each of the sub-optical surfaces,
and the plurality of arc-shaped surfaces are sequentially
connected smoothly. The radius of the arc-shaped sur-
face close to the focus line 113 is smaller, while the radius
of the arc-shaped surface away from the focus line 113
is greater. Thus, adjacent arc-shaped surfaces can be
smoothly connected, i.e., the tangent lines of adjacent
arc-shaped surfaces coincide with each other at the con-
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nection point. At the focus line 113, the two arc-shaped
surfaces of the two sub-optical surfaces are connected
to each other, and the focus line 113 is at the highest
position.

[0063] In addition, each of the light-emitting assem-
blies comprises a housing 4 having a light passage, the
primary lens 100 is arranged at an entry end of the hous-
ing 4, and the secondary lens 2 is arranged at an exit
end of the housing 4. As shown in Figs. 6, 7 and 8, the
housing 4 is generally formed into a tubular shape. Of
course, the cross section of the housing 4 may be quad-
rangular, circular, triangular, etc., and is preferably quad-
rangular to accommodate the shape of the primary lens
100. Accordingly, the secondary lens 2 may also have a
generally quadrangular shape.

[0064] Inaddition, the light-emitting assembly compris-
es a heat dissipation portion 5 engaged with the light
source portion 3, the heat dissipation portion 5 comprises
amain plate portion 51 attached to the light source portion
3 and heat dissipation fins 52 provided on the main plate
portion 51, and the main plate portion 51 sealingly blocks
the entry end of the housing 4. The lamps of the light
source portion 3 generate great heat when they emitlight.
Forexample, LED particles generate heatwhen they emit
light. The heat is transferred to the circuit board. There-
fore, a heat dissipation portion 5 attached to the circuit
board may be provided, with a main plate portion 51 at-
tached to the circuit board for blocking the entry end of
the housing 4, so that the interior of the housing 4 is
hermetically sealed and isolated from the exterior. A boss
may be provided on the surface of the main plate portion
51 attached to the light source portion 3. The primary
lens 100 is mounted on the boss via a mounting structure
to keep clearance from the light source portion 3. The
primary lens 100 is located inside the housing 4 and iso-
lated from the exterior to prevent the primary lens 100
from corroded and damaged.

[0065] The presentinvention provides a light-emitting
system, which comprises a plurality of light-emitting as-
semblies, each of which comprises a light source portion
3, aprimary lens 100 and a secondary lens 2 sequentially
arranged in a first direction, wherein the light source por-
tion 3 comprises a plurality of lamps spaced apart in a
second direction; the plurality of light-emitting assem-
blies are arranged in a third direction, and can rotate with
respect to each other around an axis in the third direction;
the first direction, the second direction, and the third di-
rection are perpendicular to each other; the primary lens
100 comprises a first optical surface 111 that faces the
light source portion 3 and a second optical surface 112
that faces the secondary lens 2, a linear focus line 113
extending in the second direction is formed on the first
optical surface 111, the height of the first optical surface
111 is gradually reduced from the focus line 113 to the
two sides, the second optical surface 112 comprises a
plurality of ridges 114 extending in the third direction and
having arc-shaped convex surfaces, and the secondary
lens 2 is a convex lens.
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[0066] In the light-emitting system provided in the
presentinvention, the light-emitting assembly may be the
light-emitting assembly described in the above scheme.
[0067] The first direction, the second direction and the
third direction may be regarded as the directions of three
axes of a three-dimensional rectangular coordinate sys-
tem, and the light-emitting assembly may be placed and
used as follows: For example, when applied to the head-
light of a vehicle, the third direction is the vertical direc-
tion, the first direction is the longitudinal direction, i.e.,
the front-rear direction of the vehicle, and the second
direction is the transverse direction, i.e., the left-right di-
rection of the vehicle. It should be noted that the first
direction and the second direction are defined for a single
light-emitting assembly. Since the light-emitting assem-
blies can rotate around an axis in the third direction, there
are included angles between the first directions of the
light-emitting assemblies and included angles between
the second directions of the light-emitting assemblies.
However, the included angles are relatively small. After
the light-emitting system is installed in a vehicle, it may
be deemed that the first directions of the light-emitting
assemblies are the same direction, i.e., the front-rear di-
rection of the vehicle, and the second directions of the
light-emitting assemblies are also the same direction, i.e.,
the left-right direction of the vehicle.

[0068] In each light-emitting assembly, the light emit-
ted from each of the lamps of the light source portion 3
sequentially passes through the primary lens 100 and
the secondary lens 2, wherein, as shown in Fig. 4, the
first optical surface 111 of the primary lens 100 is shaped
to be higher at the center (at the focus line 113) and lower
at the two sides, and can converge the incident light in
the third direction; as shown in Figs. 3 and 5, the second
optical surface 112 comprises a plurality of arc-shaped
convex surfaces extending in the third direction, and can
diffuse the emergent light in the second direction. The
emergent light from the second optical surface 112 is
converged when it passes through the secondary lens 2
that is a convex lens. Particularly, the plurality of lamps
on the light source portion 3 are arranged in the second
direction, and have differentincidentanglesin the second
direction. Therefore, lightbeams emitted through the sec-
ondary lens 2 are at different angles, and the light spots
formed by the light beams on the surface are arranged
in the second direction. The light-emitting assembly may
be applied to a headlight, wherein the second direction
is a transverse direction, the third direction is a vertical
direction, the irradiation range of the headlight is expand-
ed in the transverse direction, and converged in the ver-
tical direction, which is in line with the illumination char-
acteristics of the headlight.

[0069] Particularly, ineachlight-emittingassembly, the
lamps are arranged at an interval, in view that the lamps
generate heat when they emit light. By arranging the
lamps at an interval, the heat dissipation effect can be
improved, and damage to the light source portion 3 re-
sulted from high temperature can be avoided. Accord-
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ingly, in the irradiation surface formed by each light-emit-
ting assembly, there is a dark area between two adjacent
light spots formed by two lamps. Therefore, in the
scheme, a plurality of light-emitting assemblies capable
of rotating around an axis in the vertical direction are
arranged in the third direction (i.e., the vertical direction),
wherein a plurality of groups of light spots formed by the
plurality of light-emitting assemblies are crossed and
staggered from each other, so that the dark area of each
light-emitting assembly is filled by the light spots of other
light-emitting assemblies, and thus the dark area can be
eliminated. It should be noted that although the plurality
of light-emitting assemblies are staggered in the third di-
rection, the light spots formed by the light-emitting as-
semblies can be expanded in the third direction, so that
the light spots formed by the plurality of light-emitting
assemblies can cross each other.

[0070] In addition, each of the light-emitting assem-
blies comprises a housing 4 having a light passage, the
primary lens 100 is arranged at an entry end of the hous-
ing 4, and the secondary lens 2 is arranged at an exit
end of the housing 4. The primary lens 100 and the sec-
ondary lens 2 are supported by the housing 4, wherein,
as shown in Figs. 8, 10, 11 and 12, the housing 4 is
generally formed into a tubular shape. Of course, alter-
natively the cross section of the housing 4 may be quad-
rangular, circular, triangular, etc., and is preferably quad-
rangular to accommodate the shape of the primary lens
100. Accordingly, the secondary lens 2 may also have a
generally quadrangular shape. Furthermore, the light-
emitting system comprises two light-emitting assemblies,
wherein one housing 4 is provided with a cylindrical boss
extending in the third direction, the other housing 4 is
provided with a circular hole for accommodating the cy-
lindrical boss to be inserted, and the two housings 4 can
rotate with respect to each other; wherein one housing
4 is provided with an angle scale dial 41, and the other
housing 4 is provided with an angle pointer 42 corre-
sponding to the angle scale dial 41; and wherein one
housing 4 is provided with a mounting hole 43, the other
housing 4 is provided with an arc-shaped hole 44 extend-
ing around the central axis of the cylindrical boss, and
the two housings 4 are fixed by a connecting member
penetrating through the mounting hole 43 and the arc-
shaped hole 44. For the light source portion 3 of each
light-emitting assembly, when the distance between two
adjacent lamps is small, the distance between the two
light spots formed by the two adjacentlamps is also small,
especially smaller than the size of one light spot. There-
fore, only two light-emitting assemblies are required to
be complementary to each other to fill the dark area be-
tween the light spots. The housings 4 of two light-emitting
assemblies can rotate around an axis in the third direction
to adjust the relative angle between them, so that the
light spots formed by the two light-emitting assemblies
are staggered with each other and complement each oth-
er tofill the dark area between the light spots. In addition,
as shownin Fig. 12, the two housings are further provided
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with an angle display mechanism. The angle indicated
by an angle pointer 42 on the angle scale dial 41 may be
utilized directly by other optical systems, thus the oper-
ation of readjusting the relative angle of the two housings
4 can be omitted. In addition, when the two housings 4
rotate with respect to each other, the mounting holes 43
are aligned with different positions of the arc-shaped
holes 44, and the two housings 4 may be fixed with re-
spect to each other by means of connecting members,
such as bolts, nuts, etc.

[0071] Inaddition,the light-emitting assembly compris-
es a heat dissipation portion 5 engaged with the light
source portion 3, the heat dissipation portion 5 comprises
amain plate portion 51 attached to the light source portion
3 and heat dissipation fins 52 provided on the main plate
portion 51, and the main plate portion 51 sealingly blocks
the entry end of the housing 4. The lamps of the light
source unit 3 generate great height when they emit light.
Forexample, LED particles generate heat when they emit
light. The heat is transferred to the circuit board. There-
fore, a heat dissipation unit 5 attached to the circuit board
may be provided. In addition, in the scheme, a light
source is provided by means of a plurality of light source
portions 3 of a plurality of light-emitting assemblies, and
a plurality of lamps are distributed on (the circuit board
of) different light source portions 3, thereby the problem
of excessively concentrated heat generation by lamps
arranged closely can be avoided. A main plate portion
51 is attached to the circuitboard, and configured to block
the entry end of the housing 4, so that the interior of the
housing 4 is sealed and isolated from the exterior. Aboss
may be provided on the surface of the main body plate
51 attached to the light source portion 3. The primary
lens 100 is mounted on the boss via a mounting structure
to keep clearance from the light source portion 3. The
primary lens 100 is located inside the housing 4 and iso-
lated from the exterior to prevent the primary lens 100
from being corroded and damaged.

[0072] The secondary lens 2 is a convex lens, i.e., a
lens that is thicker at the center and thinner at the edge,
for example, a lens with convex spherical surfaces on
both sides, which has a light convergence function. Spe-
cifically, the incident face of the secondary lens 2 is a
planar face, and the emergent face of the secondary lens
2 is a spherical face. The incident surface is formed as
a planar surface. As described below, the light beams
formed by lamps at different positions form included an-
gles with each other. For different lamps arranged in the
first direction, the included angles between the light
beams with respect to the incident surface don’t vary ow-
ing to the secondary lens 2. Specifically, the radii of the
arc-shaped convex surfaces are identical, the ridges 114
are spaced apart evenly, and adjacent ridges 114
smoothly transit via an arc-shaped concave surface 115.
The plurality of ridges 114 have consistent optical per-
formance. In addition, since the second optical surface
112 is provided with the plurality of ridge 114, the radius
of the arc-shaped convex surface is smaller than the di-
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mension of the second optical surface 112 in the hori-
zontal direction, so that the diffused light formed by the
second optical surface 112 in the lateral direction is uni-
form. The ridge 114 itself is formed with an arc-shaped
convex surface, and every two adjacent arc-shaped con-
vex surfaces may be connected via an arc-shaped con-
cave surface 115 so as to realize smooth transition. That
is say, the tangent line of the arc-shaped convex surface
and the tangent line of the arc-shaped concave surface
are coincident at the connection point. The central axis
of the arc-shaped concave surface 115 may be parallel
to the central axis of the arc-shaped convex surface. Par-
ticularly, the diameter of the arc-shaped concave surface
115 is much smaller than the diameter of the arc-shaped
convex surface, i.e., the main body portion of the second
optical surface 112 is an arc-shaped convex surface, and
achieves diffusion of the light in the horizontal direction;
the arc-shaped concave surface 115 is only designed to
connect two arc-shaped convex surfaces smoothly, the
area ratio of the arc-shaped concave surface 115 is neg-
ligible, and the optical effect of it is also negligible.
[0073] In addition, a sub-optical surface is formed re-
spectively at each side of the focus line 113 and com-
prises a plurality of convex arc-shaped surfaces, and the
central axis of each of the arc-shaped surfaces is parallel
to the focus line 113. The arc-shaped surface may be
regarded as a part of the circumferential surface of a
cylinder with a central axis parallel to the focal line 113,
i.e., a cylindrical arc-shaped surface (similar to the arc-
shaped convex surface of the ridge 114), and the first
optical surface 111 is formed as an incident surface with
a convex central portion (the focus line 113 is convex),
so that incident light beam can be converged in the ver-
tical direction.

[0074] Furthermore, the radii of the arc-shaped surfac-
es are increased sequentially in a direction from the focus
line 113 to either side in each of the sub-optical surfaces,
and the plurality of arc-shaped surfaces are sequentially
connected smoothly. The radius of the arc-shaped sur-
face close to the focus line 113 is smaller, while the radius
of the arc-shaped surface away from the focus line 113
is greater. Thus, adjacent arc-shaped surfaces can be
smoothly connected, i.e., the tangent lines of adjacent
arc-shaped surfaces coincide with each other at the con-
nection point. At the focus line 113, the two arc-shaped
surfaces of the two sub-optical surfaces are connected
to each other, and the focus line 113 is at the highest
position.

[0075] Specifically, as shown in Fig. 9, the light source
portion 3 comprises a circuit board 32 and n lamps, the
lamps are LED particles 31, the included angle of a light
beam formed by any two adjacent lamps through the pri-
mary lens 100 and the secondary lens 2 is 2-3 degrees,
and the angle of a light beam formed by n lamps is 2n-
3n degrees. The included angles between the light
beams formed by the LED particles 31 and the third di-
rection are different from each other, and the plurality of
light beams emitted from the plurality of LED particles 31
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form an irradiation range similar to a sector, the included
angle between the light beams emitted from every two
adjacent LED particles 31 is 2-3 degrees, and the angle
of the irradiation range of the entire sector is 2n-3n de-
grees.

[0076] In another aspect, the present invention pro-
vides a headlight, which is provided with the light-emitting
system described in the above scheme. When the light-
emitting system is installed in a vehicle, the third direction
is the vertical direction, the first direction is the front-rear
direction of the vehicle, and the second direction is the
left-right direction of the vehicle, and the angles between
the light-emitting assemblies are fixed. In addition, the
headlight may be provided with other control devices to
cooperate with the light-emitting system. For example, a
light sensor may be provided to sense the light reflected
by obstacles (e.g., pedestrians, vehicles, etc.) in front of
the vehicle and judge the positions of the obstacles, so
that the lamps corresponding to the obstacles can be
turned off and glare resulted from light irradiation on the
pedestrians and vehicles can be avoided.

[0077] While the presentinvention is described above
in some preferred embodiments, the present invention
is not limited to those preferred embodiments. Any mod-
ification, equivalent replacement, and improvement
made without departing from the spirit and principle of
the present invention shall be deemed as falling into the
scope of protection of the present invention.

Claims

1. Aprimarylens (100), comprising a main body portion
(110), which comprises a first optical surface (111)
and a second optical surface (112), wherein a linear
focus line (113) is formed on the first optical surface
(111), and the height of the first optical surface (111)
is gradually reduced from the focus line (113) to-
wards two sides; and the second optical surface
(112) comprises a plurality of ridges (114) arranged
in parallel and extending in a direction perpendicular
to the focus line (113), and the ridges (114) have
arc-shaped convex faces.

2. The primary lens according to claim 1, wherein ad-
jacent ridges (114) smoothly transit via an arc-
shaped concave face (115).

3. The primary lens according to claim 2, wherein the
arc-shaped convex faces of the ridges (114) are
identical, and the ridges (114) are spaced apart
evenly.

4. The primary lens according to claim 1, wherein a
sub-optical surface is formed respectively at each
side of the focus line (113) and comprises a plurality
of convex arc-shaped surfaces, and the central axis
of each of the arc-shaped surfaces is parallel to the
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focus line (113).

5. The primary lens according to claim 4, wherein the
radii of the arc-shaped surfaces are increased se-
quentially in a direction from the focus line (113) to
either side in each of the sub-optical surfaces, and
the plurality of arc-shaped surfaces are sequentially
connected smoothly.

6. The primary lens according to claim 4, wherein the
two sub-optical surfaces are symmetric with respect
to the focus line (113).

7. The primary lens according to claim 4, wherein the
main body portion (110) comprises transition surfac-
es (116) at the two ends of the focus line (113), and
the transition surfaces (116) are smoothly connected
to the two sub-optical surfaces.

8. The primary lens (100) according to claim 1, further
comprising a fixed flanged edge (120) arranged
around the edge of the main body portion (110), with
through-holes formed in the fixed flanged edge
(120).

9. The primary lens (100) according to any of claims
1-8, made of silicone.

10. A light-emitting assembly, comprising a light source
portion (3), a primary lens (100) and a secondary
lens (2) arranged sequentially in a first direction,
wherein the light source portion (3) comprises a plu-
rality of lamps arranged in a second direction, the
primary lens (100) comprises a first optical surface
(111) that faces the light source portion (3) and a
second optical surface (112) that faces the second-
ary lens (2), a linear focus line (113) extending in the
second direction is formed on the first optical surface
(111), and the height of the first optical surface (111)
is gradually reduced from the focus line (113) to the
two sides; the second optical surface (112) compris-
es a plurality of ridges (114) arranged in a third di-
rection, and the ridges (114) have arc-shaped con-
vex faces; the secondary lens (2) is a convex lens,
and the third direction, the first direction, and the sec-
ond direction are perpendicular to each other.

11. The light-emitting assembly according to claim 10,
wherein the incident face of the secondary lens (2)
is a planar face, and the emergent face of the sec-
ondary lens (2) is a spherical face.

12. The light-emitting assembly according to claim 10,
wherein the light source portion (3) comprises a cir-
cuit board (32), and the lamps are LED particles (31)
and arranged on the circuit board (32).

13. The light-emitting assembly according to claim 12,



14.

15.

16.

17.

18.

19.

20.

19

wherein the light source portion (3) comprises n
lamps, the included angle of a light beam formed by
any two adjacent lamps through the primary lens
(100) and the secondary lens (2) is 2-3 degrees, and
the angle of a light beam formed by n lamps is 2n-
3n degrees.

The light-emitting assembly according to claim 10,
wherein the radii of the arc-shaped convex faces are
identical, and the ridges (114) are spaced apart
evenly.

The light-emitting assembly according to claim 14,
wherein adjacent ridges smoothly transit via an arc-
shaped concave face (115).

The light-emitting assembly according to claim 10,
wherein a sub-optical surface is formed respectively
at each side of the focus line (113) and comprises a
plurality of convex arc-shaped surfaces, and the cen-
tral axis of each of the arc-shaped surfaces is parallel
to the focus line (113).

The light-emitting assembly according to claim 16,
wherein the radii of the arc-shaped surfaces are in-
creased sequentially in a direction from the focus
line (113) to either side in each of the sub-optical
surfaces, and the plurality of arc-shaped surfaces
are sequentially connected smoothly.

The light-emitting assembly according to any of
claims 10-17, comprising a housing (4) having a light
passage, the primary lens (100) is arranged at an
entry end of the housing (4), and the secondary lens
(2) is arranged at an exit end of the housing (4).

The light-emitting assembly according to claim 18,
comprising a heat dissipation portion (5) engaged
with the light source portion (3), wherein the heat
dissipation portion (5) comprises a main plate portion
(51) attached to the light source portion (3) and heat
dissipation fins (52) provided on the main plate por-
tion (51), and the main plate portion (51) sealingly
blocks the entry end of the housing (4).

A light-emitting system, comprising a plurality of
light-emitting assemblies, each of which comprises
a light source portion (3), a primary lens (100) and
a secondary lens (2) sequentially arranged in a first
direction, wherein the light source portion (3) com-
prises a plurality of lamps spaced apart in a second
direction; the plurality of light-emitting assemblies
are arranged in a third direction, and can rotate with
respect to each other around an axis in the third di-
rection; the first direction, the second direction, and
the third direction are perpendicular to each other;
the primary lens (100) comprises a first optical sur-
face (111) that faces the light source portion (3) and
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21.

22.

23.

24.

25.

20

a second optical surface (112) that faces the sec-
ondary lens (2), a linear focus line (113) extending
in the second direction is formed on the first optical
surface (111), the height of the first optical surface
(111) is gradually reduced from the focus line (113)
to the two sides, the second optical surface (112)
comprises a plurality of ridges (114) extending in the
third direction and having arc-shaped convex sur-
faces, and the secondary lens (2) is a convex lens.

The light-emitting system according to claim 20,
wherein each of the light-emitting assemblies com-
prises a housing (4) having a light passage, the pri-
mary lens (100) is arranged at an entry end of the
housing (4), and the secondary lens (2) is arranged
at an exit end of the housing (4).

The light-emitting system according to claim 21,
comprising two light-emitting assemblies,

wherein one housing (4) is provided with a cylindrical
boss extending in the third direction, the other hous-
ing (4) is provided with a circular hole for accommo-
dating the cylindrical boss to be inserted, and the
two housings (4) can rotate with respect to each oth-
er,

wherein one housing (4) is provided with an angle
scale dial (41), and the other housing (4) is provided
with an angle pointer (42) corresponding to the angle
scale dial (41),

wherein one housing (4) is provided with a mounting
hole (43), the other housing (4) is provided with an
arc-shaped hole (44) extending around the central
axis of the cylindrical boss, and the two housings (4)
are fixed by a connecting member penetrating
through the mounting hole (43) and the arc-shaped
hole (44).

The light-emitting system according to claim 21,
wherein the light-emitting assembly comprises a
heat dissipation portion (5) engaged with the light
source portion (3), the heat dissipation portion (5)
comprises a main plate portion (51) attached to the
light source portion (3) and heat dissipation fins (52)
provided on the main plate portion (51), and the main
plate portion (51) sealingly blocks the entry end of
the housing (4).

The light-emitting system according to claim 20,
wherein the incident face of the secondary lens (2)
is a planar face, and the emergent face of the sec-
ondary lens (2) is a spherical face.

The light-emitting system according to claim 20,
wherein the radii of the arc-shaped convex surfaces
areidentical, the ridges (114) are spaced aparteven-
ly, and adjacent ridges (114) smoothly transit via an
arc-shaped concave surface (115).
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The light-emitting system according to claim 25,
wherein a sub-optical surface is formed respectively
at each side of the focus line (113) and comprises a
plurality of convex arc-shaped surfaces, and the cen-
tral axis of each of the arc-shaped surfaces is parallel
to the focus line (113).

The light-emitting system according to claim 26,
wherein the radii of the arc-shaped surfaces are in-
creased sequentially in a direction from the focus
line (113) to either side in each of the sub-optical
surfaces, and the plurality of arc-shaped surfaces
are sequentially connected smoothly.

The light-emitting system according to any of claims
20-27,wherein the light source portion (3) comprises
a circuit board (32) and n lamps, the lamps are LED
particles (31), the included angle of a light beam
formed by any two adjacent lamps through the pri-
mary lens (100) and the secondary lens (2) is 2-3
degrees, and the angle of a light beam formed by n
lamps is 2n-3n degrees.

A headlight provided with the light-emitting system
according to any of claims 20 to 28.
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