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(54) HEADLAMP DEVICE FOR A VEHICLE

(57) A headlamp device includes a blocking board
(7), a compound reflector unit (5) that includes a first re-
flector (51) and a second reflector (52), a lens (4) that
has a light-incident surface (41) and a light-emergent sur-
face (42), and a light emitting unit (6). When the light
emitting unit (6) generates light beams, a portion of the
light beams are reflected by the first reflector (51), and

another portion of the light beams are reflected by the
second reflector (52). The blocking board (7) blocks
some of the light beams reflected by the compound re-
flector unit (5) such that the remaining light beams travel
into the lens (4) through the light-incident surface (41)
and exit the lens (4) through the light-emergent surface
(42) to serve as low beam light rays.
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Description

[0001] The disclosure relates to a headlamp device,
and more particularly to a headlamp device for a vehicle.
[0002] A conventional headlamp device (see Figure 1)
for a vehicle is disclosed in Taiwanese Patent No.
1709710. The conventional headlamp device includes a
compound lens unit 92, a reflector 93, a blocking board
94 and a light emitting unit 95. The compound lens unit
92 includes an upper lens 921 and a lower lens 922. The
upper lens 921 has an optical axis (E), an upper light-
incident surface 923, an upper light-emergent surface
924 and an upper focal point 925. The upper light-incident
surface 923 and the upper light-emergent surface 924
are respectively located at two opposite sides of the up-
per lens 921 in a direction of the optical axis (E). The
upper focal point 925 is located at one side of the upper
light-incident surface 923 opposite to the upper light-
emergent surface 924. The lower lens 922 is located be-
low the optical axis (E), and has a lower light-incident
surface 926, a lower light-emergent surface 927 and a
first lower focal point 928. The lower light-incident surface
926 faces in a direction that is the same as that of the
upper light-incident surface 923. The lower light-emer-
gent surface 927 is opposite to the lower light-incident
surface 926 in the direction of the optical axis (E). The
first lower focal point 928 is located at one side of the
lower light-incident surface 926 opposite to the lower
light-emergent surface 927. The reflector 93 is located
at one side of the upper focal point 925 opposite to the
upper light-incident surface 923, and has a reflecting sur-
face 931. The reflecting surface 931 is arc-shaped, and
has a first reflecting focal point 932 and a second reflect-
ing focal point 933. The first reflecting focal point 932 and
the second reflecting focal point 933 are respectively dis-
tal from and proximate to the upper light-incident surface
923 of the upper lens 921. The second reflecting focal
point 933 coincides with the upper focal point 925 of the
upper lens 921. The blocking board 94 has a top end at
which the second reflecting focal point 933 is located.
The light emitting unit 95 includes a first light source 951
and a second light source 952. The first light source 951
has a light emitting surface 953 that faces upwardly, and
substantially coincides with the first reflecting focal point
932 of the reflector 93. The second light source 952 has
a light emitting surface 954 that faces toward the lower
light-incident surface 926 of the lower lens 922, and sub-
stantially coincides with the first lower focal point 928 of
the lower lens 922. Each of the first light source 951 and
the second light source 952 is operable to switch between
an on-state in which light beams are generated, and an
off-state in which light beams cease to be generated.
When the first light source 951 is in the on-state and when
the second light source 952 is in the off-state, the light
beams generated by the first light source 951 are reflect-
ed by the reflecting surface 931 of the reflector 93 such
that some of the light beams are blocked by the blocking
board 94 while the remaining light beams travel into the

upper lens 921 through the upper light-incident surface
923 and exit the upper lens 921 through the upper light-
emergent surface 924 to serve as low beam light rays
(i.e., when the first light source 951 is in the on-state and
when the second light source 952 is in the off-state, the
conventional headlamp device is in a low-beam mode).
When the second light source 952 and the first light
source 951 are in the on-state, the light beams generated
by the second light source 952 travel into the lower lens
922 though the lower light-incident surface 926 and exit
the lower lens 922 through the lower light-emergent sur-
face 927, to cooperate with the light beams that exit the
upper lens 921 through the upper light-emergent surface
924 to serve as high beam light rays (i.e., when the first
light source 951 and the second light source 952 are in
the on-state, the conventional headlamp device is in a
high-beam mode).
[0003] Even though the conventional headlamp device
is switchable between the low-beam mode and the high-
beam mode to emit low beam light rays and high beam
light rays, it still requires two light sources to achieve the
effect, which may need to be simplified.
[0004] Therefore, an object of the disclosure is to pro-
vide a headlamp device for a vehicle that is further im-
proved.
[0005] According to the disclosure, the headlamp de-
vice includes a base, a lens, a light emitting unit, a block-
ing board and a compound reflector unit. The lens is
spaced apart from the base along an optical axis, and
has a light-incident surface, a light-emergent surface and
a lens focal point. The light-incident surface is proximate
to the base. The light-emergent surface is opposite to
the light-incident surface. The lens focal point is located
at one side of the light-incident surface opposite to the
light-emergent surface and is located on the optical axis.
The light emitting unit is mounted to the base and is op-
erable to generate light beams. The blocking board has
a first surface, a second surface, a top surface and a
bottom surface. The first surface is proximate to the light
emitting unit. The second surface is opposite to the first
surface along the optical axis. The top surface intercon-
nects the first surface and the second surface. The lens
focal point is substantially located on the top surface. The
bottom surface interconnects the first surface and the
second surface, and is located below the top surface.
The compound reflector unit includes a first reflector and
a second reflector. The first reflector is mounted to the
base and has a curved reflecting surface. The second
reflector is mounted to the base, is located between the
first reflector and the base, and has a curved reflecting
surface offset from the reflecting surface of the first re-
flector. The first reflector and the second reflector share
a first common focal point and a second common focal
point that are respectively distal from and proximate to
the light-incident surface of the lens. The first common
focal point substantially coincides with the light emitting
unit. The second common focal point is located on the
optical axis and coincides with the lens focal point of the
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lens. The blocking board further has a board groove that
is formed in the top surface, that is formed through the
first surface, and that is farther to the light-incident sur-
face of the lens than the second common focal point of
the compound reflector unit. When the light emitting unit
generates the light beams, a portion of the light beams
are reflected by the reflecting surface of the first reflector
to substantially pass through the second common focal
point, and another portion of the light beams are reflected
by the reflecting surface of the second reflector to sub-
stantially pass through the second common focal point.
The blocking board blocks some of the light beams that
are reflected by the reflecting surface of the first reflector
and the reflecting surface of the second reflector such
that the remaining light beams travel into the lens through
the light-incident surface and exit the lens through the
light-emergent surface to serve as low beam light rays.
[0006] Other features and advantages of the disclo-
sure will become apparent in the following detailed de-
scription of the embodiments with reference to the ac-
companying drawings, of which:

Figure 1 is a sectional view of a conventional head-
lamp device illustrating several representative light
beams that are generated by the conventional head-
lamp device;
Figure 2 is a perspective view of a first embodiment
of a headlamp device according to the disclosure;
Figure 3 is another perspective view of the first em-
bodiment;
Figure 4 is a partly exploded perspective view of the
first embodiment;
Figure 5 is a perspective view of a blocking board of
the first embodiment;
Figure 6 is a sectional view taken along line VI - VI
in Figure 3;
Figure 7 is a sectional view of the first embodiment
illustrating several representative light beams that
are generated by the first embodiment;
Figure 8 is a sectional view of a modification of the
first embodiment illustrating several representative
light beams that are generated by the modification
of the first embodiment when the blocking board is
at an alternate position;
Figure 9 is a schematic view illustrating an illumina-
tion that is produced on a screen by low beam light
rays of the first embodiment;
Figure 10 is a schematic view illustrating an illumi-
nation that is produced on a screen by high beam
light rays of the first embodiment;
Figure 11 is a perspective view of a compound re-
flector unit of a second embodiment of the headlamp
device;
Figure 12 is a perspective view of a lens of a third
embodiment of the headlamp device;
Figure 13 is a perspective view of a lens of a fourth
embodiment of the headlamp device; and
Figure 14 is another perspective view of the lens of

the fourth embodiment.

[0007] Before the disclosure is described in greater de-
tail, it should be noted that where considered appropriate,
reference numerals or terminal portions of reference nu-
merals have been repeated among the figures to indicate
corresponding or analogous elements, which may op-
tionally have similar characteristics.
[0008] Referring to Figures 2 to 4, a first embodiment
of a headlamp device according to the disclosure is
adapted for use in a vehicle. The first embodiment in-
cludes a base 2, a frame 3, a lens 4, a compound reflector
unit 5, a light emitting unit 6 and a blocking board 7.
[0009] The lens 4 is spaced apart from the base 2 along
an optical axis (A) (see Figure 6) that extends in a direc-
tion (X) (i.e., the optical axis (A) extends through the lens
4). In this embodiment, the direction (X) of the optical
axis (A) is parallel to a front-rear direction. The base 2
has a base main body 21 that has a base top surface
211, an accommodating hole 212 that is indented from
the base top surface 211, and two base protrusion parts
22 that are spaced apart from each other in a transverse
direction (Y) transverse to the direction (X) of the optical
axis (A). Each of the base protrusion parts 22 protrudes
forwardly from the base main body 21. In this embodi-
ment, the base 2 is configured to be a heat dissipation
member, but in other embodiments, the base 2 is not
limited to be a heat dissipation member.
[0010] The frame 3 is located in front of the base 2,
and includes a frame main body 31 and two base con-
necting parts 32 that are located at two opposite sides
of the frame main body 31 in the transverse direction (Y).
Each of the base connecting parts 32 interconnects the
frame main body 31 and a respective one of the base
protrusion parts 22 of the base 2.
[0011] Referring further to Figure 7, the lens 4 is locat-
ed in front of the base 2, is fixedly mounted to the frame
main body 31 of the frame 3, and has a light-incident
surface 41, a light-emergent surface 42 and a lens focal
point 43. The light-incident surface 41 is proximate to the
base 2. The light-emergent surface 42 is opposite to the
light-incident surface 41. The lens focal point 43 is located
at one side of the light-incident surface 41 opposite to
the light-emergent surface 42, and is located on the op-
tical axis (A).
[0012] The light emitting unit 6 is mounted to the ac-
commodating hole 212 of the base 2 and is operable to
generate light beams. The light emitting unit 6 is located
under the optical axis (A), and a distance between the
light emitting unit 6 and the optical axis (A) ranges from
0.5 to 10 millimeters. In this embodiment, the light emit-
ting unit 6 is configured to be a light-emitting diode made
of at least one semiconductor die, but in other embodi-
ments, the light emitting unit 6 is not limited to be a light-
emitting diode.
[0013] The compound reflector unit 5 includes a first
reflector 51 and a second reflector 52. The first reflector
51 is mounted to the base 2 and has a curved reflecting

3 4 



EP 4 050 251 A1

4

5

10

15

20

25

30

35

40

45

50

55

surface 511 that faces the light-incident surface 41 of the
lens 4. The second reflector 52 is mounted to the base
2, is located between the first reflector 51 and the base
main body 21 of the base 2, and has a curved reflecting
surface 521 and a reflector facing surface 522. The re-
flecting surface 521 of the second reflector 52 is offset
from the reflecting surface 511 of the first reflector 51 and
faces the light-incident surface 41 of the lens 4. The re-
flector facing surface 522 is opposite to the reflecting
surface 521 of the second reflector 52 and faces the re-
flecting surface 511 of the first reflector 51. Specifically,
a distance between the reflecting surface 511 of the first
reflector 51 and the reflector facing surface 522 of the
second reflector 52 is no less than 0.1 millimeter so that
the reflecting surface 521 of the second reflector 52 is
offset from the reflecting surface 511 of the first reflector
51. In this embodiment, the distance is measured in a
direction parallel to the optical axis (A). The first reflector
51 and the second reflector 52 share a first common focal
point 53 and a second common focal point 54 that are
respectively distal from and proximate to the light-inci-
dent surface 41 of the lens 4. The first common focal
point 53 substantially coincides with the light emitting unit
6. The second common focal point 54 is located on the
optical axis (A) and coincides with the lens focal point 43
of the lens 4.
[0014] The blocking board 7 is disposed between the
lens 4 and the compound reflector unit 5, and between
the base protrusion parts 22 of the base 2. Referring fur-
ther to Figure 5, the blocking board 7 has a board main
body 71, and two board protrusion parts 72 that are
spaced apart from each other in the transverse direction
(Y). Each of the board protrusion parts 72 extends rear-
wardly from the board main body 71 and is connected to
a respective one of the base protrusion parts 22 of the
base 2. In certain embodiments, the blocking board 7 is
disposed between the base protrusion parts 22 of the
base 2 in a manner that the base 2 clamps the board
protrusion parts 72 of the blocking board 7 via the base
protrusion parts 22. The board main body 71 has a first
surface 711, a second surface 712, a top surface 713, a
bottom surface 714 and a board groove 715. The first
surface 711 is proximate to the light emitting unit 6. The
second surface 712 is opposite to the first surface 711
along the optical axis (A). The top surface 713 intercon-
nects the first surface 711 and the second surface 712.
The lens focal point 43 of the lens 4 is substantially lo-
cated on the top surface 713. The bottom surface 714
interconnects the first surface 711 and the second sur-
face 712, and is located below the top surface 713 in an
up-down direction (Z) perpendicular to the transverse di-
rection (Y) and to the direction (X) of the optical axis (A).
The board groove 715 is formed in the top surface 713,
is formed through the first surface 711, and is farther to
the light-incident surface 41 of the lens 4 than the second
common focal point 54 of the compound reflector unit 5
(i.e., is farther to the light-incident surface 41 than the
lens focal point 43).

[0015] When the light emitting unit 6 generates the light
beams (see Figure 7), a portion of the light beams are
reflected by the reflecting surface 511 of the first reflector
51 to substantially pass through the second common fo-
cal point 54, and another portion of the light beams are
reflected by the reflecting surface 521 of the second re-
flector 52 to substantially pass through the second com-
mon focal point 54. The blocking board 7 blocks some
of the light beams that are reflected by the reflecting sur-
face 511 of the first reflector 51 and the reflecting surface
521 of the second reflector 52 such that the remaining
light beams travel into the lens 4 through the light-incident
surface 41 and exit the lens 4 through the light-emergent
surface 42 to serve as low beam light rays that form a
light distribution pattern having a clear cut-off line. Spe-
cifically, when the light beams generated by the light emit-
ting unit 6 are reflected by the reflecting surface 511 of
the first reflector 51 and the reflecting surface 521 of the
second reflector 52, some of the light beams travel
through the second common focal point 54 of the com-
pound reflector unit 5 while some of the light beams may
stray (i.e., travel in undesirable paths) from the second
common focal point 54. The board groove 715 of the
blocking board 7 blocks a portion of the light beams that
stray from the second common focal point 54 to prevent
the light beams that stray from the second common focal
point 54 from traveling into the lens 4 through the light-
incident surface 41. Specifically, by virtue of the blocking
board 7 having the board groove 715, a portion of the
light beams that stray from the second common focal
point 54 and that travel toward the top surface 713 of the
blocking board 7 are reflected by the board groove 715
to travel away from the light-incident surface 41 (i.e., with-
out the board groove 715, the portion of the light beams
that stray from the second common focal point 54 and
that travel toward the top surface 713 are reflected by
the top surface 713 and then may travel toward the light-
incident surface 41). Consequently, referring further to
Figure 9, an illumination that is produced on a screen by
the low beam light rays of the first embodiment meets
the illumination requirements of Regulation No 112 of the
United Nations Economic Commission for Europe, UN-
ECE, at a test point 50L (i.e., left side road shoulder in
50 meters). Furthermore, the blinding and glare effects
that may be caused directly by the first embodiment, or
that could be indirectly caused by the reflection of the
low beam light rays of the first embodiment on wet roads,
are reduced.
[0016] In a modification, the blocking board 7 is rotat-
ably mounted to the base 2, and is operable to rotate
relative to the lens 4 to an alternate position (see Figure
8), at which the blocking board 7 is away from the second
common focal point 54 of the compound reflector unit 5.
Specifically, when the blocking board 7 is rotated to the
alternate position, the blocking board 7 is rotated about
an imaginary axis (not shown) that extends through the
blocking board 7 in the transverse direction (Y) in a man-
ner that a top end and a bottom end of the blocking board
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7 respectively approach the light emitting unit 6 and the
lens 4 (i.e., according to the viewing angle of Figure 8,
the blocking board 7 is rotated clockwise). When the
blocking board 7 is at the alternate position, the light
beams that are reflected by the reflecting surface 511 of
the first reflector 51 and the reflecting surface 521 of the
second reflector 52 and that travel through the second
common focal point 54 travel into the lens 4 through the
light-incident surface 41, and exit the lens 4 through the
light-emergent surface 42 to serve as high beam light
rays. Figure 10 illustrates an illumination that is produced
on a screen by the high beam light rays of the modifica-
tion. In both Figures 9 and 10, the light beams that exit
the lens 4 through the light-emergent surface 42 after
being reflected by the reflecting surface 511 of the first
reflector 51 are distal from the optical axis (A) and form
a zone (C) on the screen, and the light beams that exit
the lens 4 through the light-emergent surface 42 after
being reflected by the reflecting surface 521 of the second
reflector 52 are proximate to the optical axis (A) and form
a zone (D) on the screen. The light beams that form the
zone (D) are more concentrated than those in the zone
(C). By virtue of the reflecting surface 521 of the second
reflector 52 being offset from the reflecting surface 511
of the first reflector 51 toward the lens 4, an effect of
focusing light is enhanced when the light beams are re-
flected by the reflecting surface 521 of the second reflec-
tor 52. Therefore, without another light emitting compo-
nent, the light beams that are generated by the light emit-
ting unit 6 and that exit the lens 4 through the light-emer-
gent surface 42, when the blocking board 7 is at the al-
ternate position, meet the requirement of serving as high
beam light rays. That is to say, by virtue of the blocking
board 7 being operable to rotate to the alternate position,
the modification is switchable between a low-beam mode
and a high-beam mode with only one light emitting com-
ponent (i.e., the light emitting unit 6). It is noted that, in
the modification, the blocking board 7 is actuated to rotate
relative to the lens 4 by an actuator (not shown). There
will be no further details describing how the blocking
board 7 is actuated to rotate since it is not considered as
a subject matter of this disclosure.
[0017] It is noted that, the distance between the reflect-
ing surface 511 of the first reflector 51 and the reflector
facing surface 522 of the second reflector 52, the size of
each of the first reflector 51 and the second reflector 52,
and curvature of each of the first reflector 51 and the
second reflector 52 are adjustable so as to change the
directions in which the light beams that are reflected by
the compound reflector unit 5 travel, to meet different
operational requirements.
[0018] Referring to Figure 6 again, an imaginary line
(B) is defined to extend from a first intersection point (B1)
of the optical axis (A) and a plane (not shown) that has
a normal vector in the direction (X) of the optical axis (A)
and that passes through a front edge of the light emitting
unit 6, toward a second intersection point (B2) that is at
an intersection of a plane (not shown) having a normal

vector in the transverse direction (Y) and containing the
optical axis (A), and a top end of the second reflector 52.
The imaginary line (B) cooperates with the optical axis
(A) to define an angle therebetween. The angle is adjust-
able from 30 to 60 degrees in different embodiments. As
the angle changes, the portion of the light beams that are
reflected by the reflecting surface 511 of the first reflector
51 and another portion of the light beams that are reflect-
ed by the reflecting surface 521 of the second reflector
52 change. Consequently, the area of each of the zone
(C) and the zone (D) on the screen changes accordingly.
By adjusting the angle, the headlamp device according
to the disclosure may meet the requirements for head-
lamps according to different regulations. In addition, cur-
vature of each of the reflecting surface 511 of the first
reflector 51 and the reflecting surface 521 of the second
reflector 52 is individually adjustable, which achieves a
better effect of focusing light than a headlamp device that
has only one reflecting surface.
[0019] Referring further to Figure 11, a second embod-
iment of the headlamp device according to the disclosure
is similar to the first embodiment and includes a different
configuration of the compound reflector unit 5. In the sec-
ond embodiment, the first reflector 51 and the second
reflector 52 of the compound reflector unit 5 are formed
as one-piece (the reflector facing surface 522 is omitted),
and the compound reflector unit 5 further includes a re-
flector connecting surface 55. The reflector connecting
surface 55 interconnects the reflecting surface 511 of the
first reflector 51 and the reflecting surface 521 of the sec-
ond reflector 52. In the second embodiment, since the
reflector facing surface 522 of the second reflector 52 is
omitted, a distance between the reflecting surface 511
of the first reflector 51 and the reflecting surface 521 of
the second reflector 52 is either a width of the reflector
connecting surface 55, or a distance between the reflect-
ing surface 511 and the reflecting surface 521 in a direc-
tion parallel to the optical axis (A), and is no less than
0.1 millimeter. By virtue of the first reflector 51 and the
second reflector 52 being formed as one-piece, there is
no need to assemble the compound reflector unit 5, which
may reduce manufacturing cost and simplify the manu-
facturing process. The second embodiment has the
same functionality and achieves the same results as the
first embodiment.
[0020] Referring further to Figure 12, a third embodi-
ment of the headlamp device according to the disclosure
is similar to the first embodiment and includes a different
configuration of the lens 4. In the third embodiment, the
light-emergent surface 42 of the lens 4 is formed by a
plurality of curved surface parts that are offset from each
other. Specifically, the light-emergent surface 42 of the
lens 4 has a first curved surface part 421 through which
the optical axis (A) extends, and two second curved sur-
face parts 422. The first curved surface part 421 has an
upper section 423, and a lower section 424 that is located
below the upper section 423 and that is offset from the
upper section 423 (i.e., the upper section 423 is not flush
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with the lower section 424). The second curved surface
parts 422 are respectively located at two opposite sides
of the first curved surface part 421 in the transverse di-
rection (Y). The second curved surface parts 422 are
offset from the first curved surface part 421 (i.e., the first
curved surface part 421 is not flush with each of the sec-
ond curved surface parts 422). Each of the second curved
surface parts 422 has an upper section 425 and a lower
section 426 that is located below the upper section 425
and that is offset from the upper section 425 (i.e., the
upper section 425 is not flush with the lower section 426).
Specifically, each of the second curved surface parts 422
is rearwardly offset from the first curved surface part 421.
The lower section 424 of the first curved surface part 421
is rearwardly offset from the upper section 423 of the first
curved surface part 421. For each second curved surface
part 422, the lower section 426 is rearwardly offset from
the upper section 425.
[0021] A distance between the upper section 423 and
the lower section 424 of the first curved surface part 421
in a direction parallel to the optical axis (A) is no less than
0.1 millimeter. A distance between the upper section 425
and the lower section 426 of each of the second curved
surface parts 422 in a direction parallel to the optical axis
(A) is no less than 0.1 millimeter. A distance between the
upper section 423 of the first curved surface part 421 and
the upper section 425 of each of the second curved sur-
face parts 422 in a direction parallel to the optical axis
(A) is no less than 0.1 millimeter. A distance between the
lower section 424 of the first curved surface part 421 and
the lower section 426 of each of the second curved sur-
face parts 422 in a direction parallel to the optical axis
(A) is no less than 0.1 millimeter.
[0022] It is noted that, curvature of each of the upper
section 423 and the lower section 424 of the first curved
surface part 421 is individually adjustable. For each sec-
ond curved surface part 422, curvature of each of the
upper section 425 and the lower sections 426 is individ-
ually adjustable. By adjusting the curvature of each of
the upper section 423 and the lower section 424 of the
first curved surface part 421 and the upper sections 425
and the lower sections 426 of the second curved surface
parts 422, the directions in which the light beams that
exit the lens 4 through the light-emergent surface 42 trav-
el may be adjusted to achieve a better effect of focusing
light than an aspheric lens that has a light-emergent sur-
face without offset sections (i.e., the light-emergent sur-
face of the aspheric lens is configured to be a smooth
surface).
[0023] The third embodiment has the same function-
ality and achieves the same results as the first embodi-
ment.
[0024] Referring further to Figures 13 and 14, a fourth
embodiment of the headlamp device according to the
disclosure is similar to the first embodiment. In the fourth
embodiment, the headlamp device further includes a
grating unit 8 that has two grating subunits 81, 82 respec-
tively disposed on the light-incident surface 41 and the

light-emergent surface 42 of the lens 4. Each of the grat-
ing subunits 81, 82 is configured to be one of a coated
grating, a microstructured grating, and a mixture of coat-
ed and microstructured gratings. An area of the grating
subunit 81 is no greater than one-third of the surface area
of the light-incident surface 41 of the lens 4. An area of
the grating subunit 82 is no greater than one-third of the
surface area of the light-emergent surface 42 of the lens
4. In one embodiment, the grating subunits 81, 82 are
respectively disposed on the light-emergent surface 42
and the light-incident surface 41 of the lens 4.
[0025] It is noted that, in certain embodiments, the grat-
ing unit 8 may have only one of the grating subunits 81,
82, and the one of the grating subunits 81, 82 is disposed
on one of the light-incident surface 41 and the light-emer-
gent surface 42 of the lens 4. The area of the one of the
grating subunits 81, 82 is no greater than one-third of the
surface area of the one of the light-incident surface 41
and the light-emergent surface 42 of the lens 4.
[0026] It is noted that, the coated grating may be
formed by evaporation, sputtering or adhesion. The
microstructured grating may be formed by a process of
sand blasting, grinding, laser processing or etching. To
acquire a lens disposed with a microstructured grating,
each of the processes of sand blasting, grinding, laser
processing and etching may be directly performed on a
lens, or may be performed on a mold cavity/mold core
that is used in injection molding for producing lenses.
[0027] Each of the grating subunits 81, 82 of the grating
unit 8 is adapted to block a portion of the light beams that
are reflected by the compound reflector unit 5 so that the
light beams that define the cut-off line of the light distri-
bution pattern formed by the low beam light rays or the
high beam light rays are more concentrated. Thus, the
cut-off lines of the light distribution patterns of the head-
lamp device are relatively clear.
[0028] The fourth embodiment has the same function-
ality and achieves the same results as the first embodi-
ment.
[0029] In summary, by virtue of the compound reflector
unit 5 including the first reflector 51 and the second re-
flector 52, and by virtue of the board groove 715 of the
blocking board 7 reflecting a portion of the light beams
that stray from the second common focal point 54 of the
compound reflector unit 5 (i.e., travel toward the top sur-
face 713 of the blocking board 7 in undesired paths) and
that may travel toward the light-incident surface 41 of the
lens 4, when the headlamp device is in the low-beam
mode, the headlamp device achieves a better effect of
focusing light (i.e., the brightness of the headlamp device
is enhanced) and still meets the illumination require-
ments of Regulation No 112 of UNECE at the test point
50L (i.e., the blinding and glare effects are reduced).
Moreover, by virtue of the reflecting surface 521 of the
second reflector 52 being offset from the reflecting sur-
face 511 of the first reflector 51, and by virtue of the block-
ing board 7 being operable to rotate to the alternate po-
sition, the headlamp device is switchable between the
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low-beam mode and the high-beam mode without anoth-
er light emitting component, and the light beams that are
generated by the headlamp device meet the requirement
of serving as low beam light rays when the headlamp
device is in the low-beam mode, and still meet the re-
quirement of serving as high beam light rays when the
headlamp device is in the high-beam mode. Moreover,
by virtue of the curvature of the reflecting surface 521 of
the second reflector 52 being individually adjustable, and
by virtue of the angle that is defined by the imaginary line
(B) and the optical axis (A) being adjustable, the head-
lamp device achieves a better effect of focusing light, and
may meet requirements in different regulations for head-
lamps.
[0030] In the description above, for the purposes of
explanation, numerous specific details have been set
forth in order to provide a thorough understanding of the
embodiments. It will be apparent, however, to one skilled
in the art, that one or more other embodiments may be
practiced without some of these specific details. It should
also be appreciated that reference throughout this spec-
ification to "one embodiment," "an embodiment," an em-
bodiment with an indication of an ordinal number and so
forth means that a particular feature, structure, or char-
acteristic may be included in the practice of the disclo-
sure. It should be further appreciated that in the descrip-
tion, various features are sometimes grouped together
in a single embodiment, figure, or description thereof for
the purpose of streamlining the disclosure and aiding in
the understanding of various inventive aspects, and that
one or more features or specific details from one embod-
iment may be practiced together with one or more fea-
tures or specific details from another embodiment, where
appropriate, in the practice of the disclosure.

Claims

1. A headlamp device for a vehicle, said headlamp de-
vice comprising:

a base (2);
a lens (4) spaced apart from said base (2) along
an optical axis (A), and having

a light-incident surface (41) that is proxi-
mate to said base (2),
a light-emergent surface (42) that is oppo-
site to said light-incident surface (41), and
a lens focal point (43) that is located at one
side of said light-incident surface (41) op-
posite to said light-emergent surface (42)
and that is located on the optical axis (A);

a light emitting unit (6) mounted to said base (2)
and operable to generate light beams; and
a blocking board (7) having

a first surface (711) that is proximate to said
light emitting unit (6),
a second surface (712) that is opposite to
said first surface (711) along the optical axis
(A),
a top surface (713) that interconnects said
first surface (711) and said second surface
(712), said lens focal point (43) being sub-
stantially located on said top surface (713),
and
a bottom surface (714) that interconnects
said first surface (711) and said second sur-
face (712), and that is located below said
top surface (713);
said headlamp device being characterized
by:

a compound reflector unit (5) including

a first reflector (51) that is mounted
to said base (2) and that has a
curved reflecting surface (511),
and
a second reflector (52) that is
mounted to said base (2), that is
located between said first reflector
(51) and said base (2), and that has
a curved reflecting surface (521)
offset from said reflecting surface
(511) of said first reflector (51), said
first reflector (51) and said second
reflector (52) sharing a first com-
mon focal point (53) and a second
common focal point (54) that are
respectively distal from and proxi-
mate to said light-incident surface
(41) of said lens (4), said first com-
mon focal point (53) substantially
coinciding with said light emitting
unit (6), said second common focal
point (54) being located on the op-
tical axis (A) and coinciding with
said lens focal point (43) of said
lens (4), said blocking board (7) fur-
ther having a board groove (715)
that is formed in said top surface
(713), that is formed through said
first surface (711), and that is far-
ther to said light-incident surface
(41) of said lens (4) than said sec-
ond common focal point (54) of
said compound reflector unit (5);

wherein, when said light emitting unit
(6) generates the light beams, a portion
of the light beams are reflected by said
reflecting surface (511) of said first re-
flector (51) to substantially pass
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through said second common focal
point (54), and another portion of the
light beams are reflected by said re-
flecting surface (521) of said second re-
flector (52) to substantially pass
through said second common focal
point (54); and
wherein said blocking board (7) blocks
some of the light beams that are reflect-
ed by said reflecting surface (511) of
said first reflector (51) and said reflect-
ing surface (521) of said second reflec-
tor (52) such that the remaining light
beams travel into said lens (4) through
said light-incident surface (41) and exit
said lens (4) through said light-emer-
gent surface (42) to serve as low beam
light rays.

2. The headlamp device as claimed in claim 1, char-
acterized in that:

said blocking board (7) is disposed between said
lens (4) and said compound reflector unit (5),
and is operable to rotate relative to said lens (4)
to an alternate position, at which said blocking
board (7) is away from said second common fo-
cal point (54) ; and
when said blocking board (7) is at the alternate
position, the light beams that are reflected by
said reflecting surface (511) of said first reflector
(51) and said reflecting surface (521) of said sec-
ond reflector (52) and that travel through said
second common focal point (54) travel into said
lens (4) through said light-incident surface (41)
and exit said lens (4) through said light-emer-
gent surface (42) to serve as high beam light
rays.

3. The headlamp device as claimed in claim 1, char-
acterized in that said first reflector (51) and said
second reflector (52) of said compound reflector unit
(5) are formed as one-piece, and said compound
reflector unit (5) further includes a reflector connect-
ing surface (55) that interconnects said reflecting
surface (511) of said first reflector (51) and said re-
flecting surface (521) of said second reflector (52) .

4. The headlamp device as claimed in claim 1, char-
acterized in that:

said second reflector (52) of said compound re-
flector unit (5) further has a reflector facing sur-
face (522) opposite to said reflecting surface
(521) thereof; and
a distance between said reflecting surface (511)
of said first reflector (51) and said reflector facing
surface (522) of said second reflector (52) is no

less than 0.1 millimeter.

5. The headlamp device as claimed in claim 1, char-
acterized in that said light emitting unit (6) is located
under the optical axis (A), and a distance between
said light emitting unit (6) and the optical axis (A)
ranges from 0.5 to 10 millimeters.

6. The headlamp device as claimed in claim 1, further
characterized by a grating unit (8) that is disposed
on at least one of said light-incident surface (41) and
said light-emergent surface (42) of said lens (4), said
grating unit (8) being configured to be one of a coated
grating, a microstructured grating, and a mixture of
coated and microstructured gratings.

7. The headlamp device as claimed in claim 6, char-
acterized in that an area of said grating unit (8) is
no greater than one-third of a surface area of the at
least one of said light-incident surface (41) and said
light-emergent surface (42) of said lens (4) on which
said grating unit (8) is disposed.

8. The headlamp device as claimed in claim 1, char-
acterized in that said light-emergent surface (42)
of said lens (4) is formed by a plurality of curved
surface parts that are offset from each other.

9. The headlamp device as claimed in any one of claims
1 and 8, characterized in that said light-emergent
surface (42) of said lens (4) has

a first curved surface part (421) through which
the optical axis (A) extends, and
two second curved surface parts (422) that are
respectively located at two opposite sides of said
first curved surface part (421) in a transverse
direction (Y) transverse to a direction (X) of the
optical axis (A), said second curved surface
parts (422) being offset from said first curved
surface part (421), said first surface curved sur-
face part (421) having an upper section (423)
and a lower section (424) that is located below
said upper section (423) and that is offset from
said upper section (423), each of said second
curved surface parts (422) having an upper sec-
tion (425) and a lower section (426) that is lo-
cated below said upper section (425) of said sec-
ond curved surface part (422) and that is offset
from said upper section (425) of said second
curved surface part (422).

10. The headlamp device as claimed in claim 9, char-
acterized in that:

a distance between said upper section (423) and
said lower section (424) of said first curved sur-
face part (421) in a direction parallel to the optical
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axis (A) is no less than 0.1 millimeter;
a distance between said upper section (425) and
said lower section (426) of each of said second
curved surface parts (422) in a direction parallel
to the optical axis (A) is no less than 0.1 millim-
eter;
a distance between said upper section (423) of
said first curved surface part (421) and said up-
per section (425) of each of said second curved
surface parts (422) in a direction parallel to the
optical axis (A) is no less than 0.1 millimeter; and
a distance between said lower section (424) of
said first curved surface part (421) and said low-
er section (426) of each of said second curved
surface parts (422) in a direction parallel to the
optical axis (A) is no less than 0.1 millimeter.
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