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(57) ABSTRACT

In vehicle headlamps of the prior art, a low-beam light distri-
bution pattern and a high-beam distribution pattern could not
be obtained in a direct illumination lens-type lamp unit. The
present invention is provided with a semiconductor light
source, a lens, a light control member, and a drive member.
The lens is composed of a main lens section and an auxiliary
lens section. The drive member positions the light control
member in a first position and a second position in a moveable
and switchable manner. Consequently, the present invention
enables alow-beam light distribution pattern and a high-beam
light distribution pattern to be obtained in a direct illumina-
tion lens-type lamp unit.
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VEHICLE HEADLAMP

TECHNICAL FIELD

[0001] The present invention relates to a direct illumination
lens-type vehicle headlamp which is capable of making light
from a semiconductor light source incident to a lens and then
from the lens, emitting two light distribution patterns, for
example, a low-beam light distribution pattern and a high-
beam light distribution pattern, toward a forward direction of
a vehicle.

BACKGROUND ART

[0002] Vehicleheadlamps of sucha type are conventionally
known (for example, Patent Literature 1 and Patent Literature
2). Hereinafter, the conventional vehicle headlamps will be
described.

[0003] A conventional vehicle headlamp of Patent Litera-
ture 1 is provided with: a semiconductor light emitting ele-
ment; a projection lens; a light guiding member; a movable
light shading member; and an actuator to move the movable
light shading member. In addition, in so far as the conven-
tional vehicle headlamp of Patent Literature 1 is concerned,
when the movable light shading member is positioned in a
non-shading position, light from the semiconductor light
emitting element is made incident to a respective one of the
projection lens and the light guiding member; from the pro-
jection lens, the incident light is emitted toward a forward
direction of a vehicle, as a light distribution pattern for side
zone; and from the light guiding member, the incident light is
emitted toward the forward direction of the vehicle, as light
distribution patterns. Further, when the movable light shading
member is positioned in a shading position, the light having
been made incident from the semiconductor light emitting
element to the light guiding member is shaded by the movable
light shading member and thus from the projection lens, only
the light distribution patterns for side zones are emitted
toward the forward direction of the vehicle. In this manner, a
high-beam light distribution pattern and a light distribution
pattern for split high beam (a light distribution pattern for
two-split high beam) are obtained.

[0004] A conventional vehicle headlamp of Patent Litera-
ture 2 is provided with: a light source; a lens; a first reflection
surface; and a second reflection surface. In addition, in so far
as the conventional vehicle headlamp of Patent Literature 2 is
concerned, when the first reflection surface is positioned in an
open position, light from the light source transmits the lens,
and the thus transmitted light is emitted toward a forward
direction of a vehicle, as a light distribution pattern for pass-
ing beam. Further, when the first reflection surface is posi-
tioned in a light shading position, the light from the light
source is reflected on the first reflection surface, and the thus
reflected light is reflected on the second reflection surface and
then is emitted to the forward direction of the vehicle, as a
light distribution pattern for cruising beam.

CITATION LIST
Patent Literature

Patent Literature 1: Japanese Unexamined Patent Application
Publication No. 2010-212089

Patent Literature 2: Japanese Unexamined Patent Application
Publication No. 2011-113732

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0005] However, the conventional vehicle headlamp of
Patent Literature 1 emits a light distribution pattern for center
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zone of high-beam light distribution patterns from the light
guiding member and thus this headlamp cannot be applied to
a lamp unit of such a type that the light from the semiconduc-
tor light emitting element is made incident to the projection
lens, and from the projection lens, the incident light is emitted
toward the forward direction of the vehicle, as a respective
one of the two light distribution patterns, for example, the
light distribution pattern for passing and the light distribution
pattern for cruising beam (a direct illumination lens-type
lamp unit). In addition, in so far as the conventional vehicle
headlamp of Patent Literature 2 is concerned, means for
forming a light distribution pattern for cruising beam are a
first reflection surface and a second reflection surface and thus
this headlamp cannot be applied to a lamp unit of such a type
that the light from the semiconductor light source is made
incident to a lens and then from the lens, the incident light is
emitted toward the forward direction of the vehicle, as two
light distribution pattern, for example, a light distribution
pattern for passing beam and a light distribution pattern for
cruising beam (a direct emission lens-type lamp unit).

[0006] A problem to be solved by the present invention is
that, in the conventional vehicle headlamps, in the direct
emission lens-type lamp unit, the two light distribution pat-
terns, for example, the low-beam light distribution pattern
and the high-beam light distribution pattern are not obtained.

Means for Solving the Problem

[0007] In a first aspect, a vehicle headlamp comprising: a
semiconductor light source; a lens to emit light from the
semiconductor light source toward a forward direction of a
vehicle, as a respective one of a first light distribution pattern
and a second light distribution pattern; a light control mem-
ber; and a drive member to position the light control member
to be switchable in movement between a first location and a
second location, wherein the lens is composed of a main lens
section and an auxiliary lens section, and wherein, when the
light control member is positioned in the first location that is
a location between the semiconductor light source and the
auxiliary lens section, the lens emits the first light distribution
pattern toward the forward direction of the vehicle, and when
the light control member is positioned between the second
location that is a location between the semiconductor light
source and the main lens section, the lens emits the second
light distribution pattern toward the forward direction of the
vehicle, respectively.

[0008] Ina second aspect, the vehicle headlamp according
to claim 1, wherein the light control member comprises a
variable focal point lens section to displace, to an upper side,
a focal point of the auxiliary lens section when positioned in
the first location, with respect to a focal point of the auxiliary
lens section when positioned in the second location.

[0009] Ina third aspect, the vehicle headlamp, wherein the
light control member rotates between the first location and the
second location by way of the drive member, and a rotation
center of the light control member is positioned at a rear side
more significantly than a light emission surface of the semi-
conductor light source.

[0010] In a fourth aspect, the vehicle headlamp, wherein
the auxiliary lens section is disposed at a lower side with
respect to the main lens section.

[0011] In a fifth aspect, the vehicle headlamp, wherein the
light control member and the auxiliary lens section that are
positioned in the first location partially overlap each other on
top and bottom.
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[0012] In asixth aspect, a vehicle headlamp comprising: a
semiconductor light source; a lens to emit light from the
semiconductor light source toward a forward direction of a
vehicle, as a respective one of a first light distribution pattern
and a second light distribution pattern; a light control mem-
ber; and a drive member to position the light control member
to be switchable in movement between a first location and a
second location, wherein the lens is composed of a main lens
section and an auxiliary lens section, wherein, when the light
control member is positioned in the first location that is a
location between the semiconductor light source and the aux-
iliary lens section, the lens emits the first light distribution
pattern toward the forward direction of the vehicle, and when
the light control member is positioned between the second
location that is a location between the semiconductor light
source and the main lens section, the lens emits the second
light distribution pattern toward the forward direction of the
vehicle, respectively, and wherein, when the light control
member is positioned in the first location, a portion which is
positioned at the main lens section’s side, of the light control
member, displaces a focal point of the main lens section to a
lower side.

[0013] In a seventh aspect, the vehicle headlamp, wherein
the light control member rotates between the first location and
the second location by way of the drive member, and a rota-
tion center of the light control member is positioned at a rear
side more significantly than a light emission surface of the
semiconductor light source.

[0014] In an eighth aspect, the vehicle headlamp, wherein
the auxiliary lens section is disposed at a lower side with
respect to the main lens section.

[0015] In aninth aspect, the vehicle headlamp, wherein the
light control member and the auxiliary lens section that are
positioned in the first location partially overlap each other on
top and bottom.

[0016] In a tenth aspect, a vehicle headlamp comprising: a
semiconductor light source; a lens to emit light from the
semiconductor light source toward a forward direction of a
vehicle, as a respective one of a first light distribution pattern
and a second light distribution pattern; a light control mem-
ber; and a drive member to position the light control member
to be switchable in movement between a first location and a
second location, wherein, when the light control member is
positioned in the first location that is a location between the
semiconductor light source and the auxiliary lens section, the
lens emits the first light distribution pattern toward the for-
ward direction of the vehicle, and when the light control
member is positioned in the second location that is a location
between the semiconductor light source and the main lens
section, the lens emits the second light distribution pattern to
the forward direction of the vehicle, respectively, wherein a
focal point of an upper portion of the light control member is
displaced to an upper side or a lower side with respect to a
focal point of another portion, and wherein a focal point of a
lower portion of the light control member is displaced to a
lower side or an upper side with respect to the focal point of
another portion.

[0017] Inaneleven aspect, the vehicle headlamp, wherein a
focal point of an intermediate portion between upper and
lower sides of the light control member is neither displaced to
the upper side nor the lower side.

[0018] Inatwelve aspect, the vehicle headlamp, wherein of
the light control member, when positioned in the first loca-
tion, a focal point of a portion which is at an optical axis’s side
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of the main lens section is displaced to a lower side with
respect to a focal point of another portion, and of the light
control member, when positioned in the first location, a focal
point of a portion opposite to the optical axis’s side of the
main lens section is displaced to an upper side with respect to
the focal point of said another portion.

[0019] In a thirteen aspect, the vehicle headlamp, wherein
the light control member rotates between the first location and
the second location by way of the drive member, and a rota-
tion center of the light control member is positioned at a rear
side more significantly than a light emission surface of the
semiconductor light source.

[0020] Inafourteen aspect, the vehicle headlamp, wherein
the auxiliary lens section is disposed at a lower side with
respect to the main lens section.

[0021] In a fifteen aspect, the vehicle headlamp, wherein
the light control member and the auxiliary lens section that
are positioned in the first location partially overlap each other
on top and bottom.

[0022] Ina sixteen aspect, a vehicle headlamp comprising:
a semiconductor light source; a lens to emit light from the
semiconductor light source toward a forward direction of a
vehicle, as a respective one of a first light distribution pattern
and a second light distribution pattern; a light control mem-
ber; and a drive member to position the light control member
to be switchable in movement between a first location and a
second location, wherein, when the light control member is
positioned in the first location that is a location between the
semiconductor light source and the auxiliary lens section, the
lens emits the first light distribution pattern toward the for-
ward direction of the vehicle, and when the light control
member is positioned in the second location that is a location
between the semiconductor light source and the main lens
section, the lens emits the second light distribution pattern to
the forward direction of the vehicle, respectively, and wherein
the light control member is composed of a light transmission
member, and comprises a variable focal point lens and a
mounting section.

[0023] In a seventeen aspect, the vehicle headlamp,
wherein between the variable focal point lens section and the
mounting section, a fixed focal point lens section is provided.
[0024] In a eighteen aspect, the vehicle headlamp, wherein
between the variable focal point lens section and the fixed
focal point lens section, a gradually variable focal point lens
section is provided.

[0025] In anineteen aspect, the vehicle headlamp, wherein
of'the light control member, at least a surface opposing to the
semiconductor light source of the mounting section forms a
concave surface which is recessed with respect to the semi-
conductor light source, and at least an opposite surface to the
surface opposing to the semiconductor light source of the
mounting section forms a convex surface which protrudes to
an opposite side to the semiconductor light source.

Effect of the Invention

[0026] According to the vehicle headlamp of the first to
fifth inventions, when a light control member is positioned in
a first location, most of light from a semiconductor light
source is directly made incident to a main lens section of a
lens, and a part of the light from the semiconductor light
source is made incident to an auxiliary lens section of the lens
via the light control member and then from the lens, a first
light distribution pattern is emitted to a forward direction of a
vehicle. In addition, when the light control member is posi-
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tioned in a second location, a part of the light from the semi-
conductor light source is made incident to the main lens
section of the lens via the light control member, and the
residue of the light from the semiconductor light source is
directly made incident to the auxiliary lens section of the lens
and then from the lens, a second light distribution pattern is
emitted to the forward direction of the vehicle. As a result, in
the direct emission lens-type lamp unit, two light distribution
patterns, for example, a low-beam light distribution pattern
and a high-beam light distribution pattern are reliably
obtained.

[0027] According to the vehicle headlamp of the sixth to
ninth inventions, when the light control member is positioned
in the first location, most of the light from the semiconductor
light source is directly made incident to the main lens section
of'the lens, and a part of the light from the semiconductor light
source is made incident to the auxiliary lens section of the lens
and then from the lens, the first light distribution pattern, for
example, the low-beam light distribution pattern is emitted
toward the forward direction of the vehicle. At this time, of the
light control member, a focal point of a portion which is at an
optical axis’s side of the main lens section is displaced to a
lower side with respect to a focal point of another portion.
Thus, of the light control member, the emitted light having
been emitted from the portion that is the optical axis’s side of
the main lens section is obtained as downward emitted light.
In this manner, due to a dimensional tolerance and mounting
distortion or the like of components, even if the emitted light
having been emitted from the portion that is the optical axis’s
side of the main lens section, of the light control member, is
made incident to the main lens section in place of the auxiliary
lens section, the emitted light having been emitted from the
main lens section is oriented downward, and is obtained as a
part of the first light distribution pattern. As a result, genera-
tion of stray light can be prevented.

[0028] According to the vehicle headlamp of the tenth to
fifteenth inventions, when the light control member is posi-
tioned in the second location, most of the light from the
semiconductor light source is made incident to the main lens
section of the lens via the light control member, and a part of
the light from the semiconductor light source is directly made
incident to the auxiliary lens section of the lens and then from
the lens, the second light distribution pattern, for example, the
high-beam light distribution pattern is emitted toward the
forward direction of the vehicle. At this time, a focal point of
anupper portion of the light control member is displaced to an
upper side or a lower side with respect to a focal point of
another portion. Thus, the emitted light having been emitted
from the upper portion of the light control member is obtained
as upward emitted light or downward emitted light. On the
other hand, a focal point of a lower portion of the light control
member is displaced to the lower side or the upper side with
respect to a focal point of another portion. Thus, the emitted
light having been emitted from the lower portion of the light
control member is obtained as downward emitted light or
upward emitted light. In this manner, the upward emitted light
having been emitted from the light control member transmits
the main lens section of the lens and then is deflected upward,
whereas the downward emitted light having been emitted
from the light control member transmits the main lens section
of the lens and then is deflected downward. As a result, the
second light distribution pattern, for example, the light from
the upper portion of the high-beam light distribution pattern is
sufficiently obtained, and the visibility of a traffic sign (an
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overhead sign), a tree, a pedestrian or the like can be
enhanced. In addition, the second light distribution pattern,
for example, the light from the lower portion of the high-beam
light distribution pattern is sufficiently obtained, missing of'a
part of the light distribution is prevented, splitting of the light
distribution is eliminated, continuity of the light distribution
is improved, and the visibility in a lateral direction from a
front side of the vehicle can be enhanced. Therefore, a good
second light distribution pattern, for example, a high-beam
light distribution pattern is obtained.

[0029] According to the vehicle headlamp of the sixteenth
to nineteenth inventions, by a variable focal point lens section
of the light control member, at the time of emission of the
second light distribution pattern, the high-beam light distri-
bution pattern, it is possible to deflect a part of the first light
distribution pattern, for example, of the low-beam light dis-
tribution pattern, or alternatively, at the time of emission of
the first light distribution pattern, for example, the low-beam
light distribution pattern, and it is also possible to deflect a
part of the second light distribution pattern, for example, of
the high-beam light distribution pattern. In this manner, the
second light distribution pattern and the first light distribution
pattern can be emitted with high precision.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 is an exploded perspective view of essential
constituent elements of a lamp unit showing a first embodi-
ment of a vehicle headlamp according to the present inven-
tion.

[0031] FIG. 2 is a perspective view showing the lamp unit.
[0032] FIG. 3 is a front view showing the lamp unit.
[0033] FIG. 4 is a sectional view showing an optical path

when a light control member is positioned in a first location
(an explanatory view corresponding to the sectional view
taken along the line IV-IV in FIG. 3).

[0034] FIG. 5 is a sectional view showing an optical path
when the light control member is positioned in a second
location (an explanatory view corresponding to the sectional
view taken along the line IV-IV in FIG. 3).

[0035] FIG. 6 is an explanatory view of an equi-intensity
curve of light showing a low-beam light distribution pattern.
[0036] FIG. 7 is an explanatory view of an equi-intensity
curve of light showing a high-beam light distribution pattern.
[0037] FIG. 8 is an isolux curve showing the low-beam
light distribution pattern and the high-beam light distribution
pattern.

[0038] FIG.9 is an explanatory view showing a radiant heat
and a heat convection of a semiconductor light source (an
explanatory view corresponding to the sectional view taken
along the line IV-IV in FIG. 3).

[0039] FIG. 10 is an explanatory view showing a rotation
center between a first location and a second location of the
light control member (an explanatory view corresponding to
the sectional view taken along the line IV-IV in FIG. 3).
[0040] FIG. 11 is asectional view showing an outline of the
semiconductor light source.

[0041] FIG. 12 is an explanatory view showing a second
embodiment of a vehicle headlamp according to the present
invention (an explanatory view corresponding to the sectional
view taken along the line IV-IV in FIG. 3).

[0042] FIG. 13 is an explanatory view showing an optical
path when a light control member is positioned in a first
location in a third embodiment of a vehicle headlamp (an
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explanatory view corresponding to the sectional view taken
along the line IV-IV in FIG. 3).

[0043] FIG. 14 is an explanatory view showing an optical
path when a light control member is positioned in a second
location (an explanatory view corresponding to the sectional
view taken along the line IV-1V in FIG. 3).

[0044] FIG. 15 is arear view showing a variable focal point
lens section of the light control member.

[0045] FIG.16 is an explanatory view showing a position of
afocal point of the variable focal point lens section ofthe light
control member.

[0046] FIG. 17 is an explanatory view showing an optical
path when a light control member is positioned in a first
location in a fourth embodiment of a vehicle headlamp (an
explanatory view corresponding to the sectional view taken
along the line IV-IV in FIG. 3).

[0047] FIG. 18 is arear view showing a variable focal point
lens section in a fifth embodiment of the present invention.
[0048] FIG.19is an explanatory view showing a position of
afocal point of the variable focal point lens section ofthe light
control member.

[0049] FIG. 20 is an explanatory view showing light distri-
bution patterns which are emitted from an upper portion, an
intermediate portion, and a lower portion of the variable focal
point lens section of the light control member at the time of
emission a high-beam light distribution pattern.

[0050] FIG. 21 is an explanatory view showing a light dis-
tribution pattern which is emitted from the variable focal
point lens section of the light control member at the time of
emission of the high-beam light distribution pattern.

[0051] FIG. 22 is an explanatory view of an equi intensity
curve of light showing the high-beam light distribution pat-
tern.

[0052] FIG. 23 is a plan view showing entirety of a light
control member in a sixth embodiment of the present inven-
tion.

[0053] FIG. 24 is a sectional view taken along the line
VIII-VIII in FIG. 23.

[0054] FIG. 25 is an explanatory view showing light distri-
bution patterns to which are emitted from the variable focal
point lens section and a fixed focal point lens section of the
light control member at the time of emission of the high-beam
light distribution pattern.

MODE FOR CARRYING OUT THE INVENTION

[0055] Hereinafter, embodiments (examples) of a vehicle
headlamp according to the present invention will be described
in detail with reference to the drawings. It is to be noted that
the present invention is not limited by the embodiments. In
FIG. 6, FIG. 7, FIG. 20, FIG. 21, FIG. 22, and FIG. 25,
reference sign “VU-VD” designates a vertical line from the
top to the bottom of a screen. Reference sign “HL-HR” des-
ignates a horizontal line from the left to the right of the screen.
In addition, FIG. 6, FIG. 7, FIG. 20, FIG. 21, FIG. 22, and
FIG. 25 are explanatory views of equi intensity curves of light
briefly showing light distribution patterns on the screen
mapped by computer simulation. In the explanatory views of
the equi intensity curves of light, a central equi intensity of
curve of light indicates high intensity of light, and an outside
equi intensity of curve of light indicates low intensity of light.
Further, FIG. 8 is an explanatory view ofisolux curves of light
simplifying and showing light distribution patterns on the
road mapped by computer simulation. In the explanatory
view of the isolux curves, a central isolux curve indicates high
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luminance, and an outside isolux curve indicates low lumi-
nance. A numeric unit is based on “m”. Furthermore, in FIG.
4,F1G.5,F1G.9,F1G.10,FIG. 12, F1G. 13, FI1G. 14, and FIG.
17, hatching of cross sections of a lens and a light control
member is not shown. In the specification, the front, rear, top,
bottom, left, and right are respectively equivalent to the front,
rear, top, bottom, left, and right when the vehicle headlamp
according to the present invention is mounted on a vehicle.

[0056] (Description of Configuration of First Embodiment)

[0057] FIG. 1 to FIG. 11 each show a first embodiment of
the vehicle headlamp according to the present invention.
Hereinafter, a configuration of the vehicle headlamp accord-
ing to the first embodiment will be described. In FIG. 1,
reference numeral 1 designates the vehicle headlamp accord-
ing to the first embodiment (such as a headlamp). The vehicle
headlamp 1 is mounted at each of the left and right end parts
of a front part of a vehicle C.

[0058] (Description of Lamp Unit)

[0059] The vehicle headlamp 1, as shown in FIG. 1 to FIG.
3, is provided with: a lamp housing (not shown); a lamp lens
(not shown); a semiconductor light source 2; a lens (a fixed
lens) 3; a light control member (a movable lens) 4; a drive
member 5; a lens covering member 6; a bearing member 7; a
base member 8; and a cooling member 9.

[0060] The semiconductor light source 2, the lens 3, the
light control member 4, the drive member 5, the lens covering
member 6, the bearing member 7, the base member 8, and the
cooling member 9 constitute a lamp unit. The lamp housing
and the lamp lens define a lamp room (not shown). The lamp
unit formed by the constituent elements 2, 3,4, 5, 6,7, 8, and
9 is disposed in the lamp room, and is mounted to the lamp
housing via an optical axis adjustment mechanism for vertical
direction (not shown) and an optical axis adjustment mecha-
nism for transverse direction (not shown).

[0061]

[0062] The semiconductor light source 2, as shown in FIG.
1, FIG. 4, FIG. 5, and FIG. 9 to FIG. 11, in this example, is a
self-emission semiconductor light source such as an LED, an
OEL, or an OLED (an organic EL), for example. The semi-
conductor light source 2 is composed of: a light emitting chip
(an LED chip) 20; a package (an LED package) to seal the
light emitting chip 20 with a sealing resin member; a board 21
to implement the package; and a connector 22 which is
mounted to the board 21 and supplies a current from a power
source (a battery) to the light emitting chip 20. Itis to be noted
that, inFIG. 4, FIG. 5, FIG. 910 FIG. 11, and FIG. 13 and FIG.
14, the illustration of the connector 22 is omitted.

[0063] The board 21 is positioned at a light source mount-
ing section 80 of the base member 8 by way of a positioning
hole and a positioning pin, and is mounted to the light source
mounting section 80 of the base member 8 by way of a screw
or the like. As a result, the semiconductor light source 2 is
mounted to the base member 8.

[0064] The light emitting chip 20, in this example, forms a
planar rectangular shape (a planar rectangle shape). That is,
four square chips are arrayed in the X-axis direction (a hori-
zontal direction). It is to be noted that two, three, or five or
more square chips or one rectangular chip, or one square chip
may be used. A front face of the light emitting chip 20, in this
example, a front face of a rectangle forms a light emission
surface 23. The light emitting surface 23 is oriented to a front
side of a reference optical axis (a reference axis) Z of the lens
3. A center O of the light emission surface 23 of the light

(Description of Semiconductor Light Source 2)
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emitting chip 20 is positioned at or near a reference focal
point of the lens 3, and is positioned on or near the reference
optical axis Z of the lens 3.

[0065] In the figures, the axes X, Y, and Z constitute a
rectangular coordinate (an X-Y-Z rectangular coordinate sys-
tem). The X-axis is a horizontal axis in the transverse direc-
tion passing through the center O of the light emission surface
23 of the light emitting chip 20, and in the first embodiment,
the right side is in a positive direction and the left side is in a
negative direction. In addition, the Y-axis is a vertical axis in
the vertical direction passing through the center O of the light
emission surface 23 of the light emitting chip 20, and in the
first embodiment, the upper side is in a positive direction, and
the lower side is in a negative direction. Further, the Z-axis is
a normal line (a perpendicular line) passing through the cen-
ter O of the light emission surface 23 ofthe light emitting chip
20, that is, is an axis in the longitudinal direction orthogonal
to the X-axis and the Y-axis, and in the first embodiment, the
front side is in a positive direction, and the rear side is in a
negative direction.

[0066] (Description of Lens 3)

[0067] Thelens 3 is composed of alight transmission mem-
ber. The lens 3, as shown in FIG. 1 to F1G. 5, FIG. 9, and FIG.
10, is composed of a main lens section 30; an auxiliary lens
section (an additional lens section) 31; and a mounting sec-
tion 32. It is to be noted that the double-dotted chain line in
FIG. 9 indicates a boundary between the main lens section 30
and the auxiliary lens section 31. The mounting section 32 is
integrally provided at each of the left and right end parts of the
main lens section 30. The mounting section 32 is positioned
to a lens mounting section 81 of the base member 8 by way of
apositioning hole and a positioning pin or the like via the lens
covering member 6, and is mounted to the lens mounting
section 81 of the base member 8 by way of a screw or the like.
As aresult, the lens 3 is mounted to the base member 8 via the
lens covering member 6. Although the mounting section 32,
in this example, is an integral structure with the lens 3, this
mounting section may be a separate structure from the lens 3.
[0068] The lens 3 emits the light from the semiconductor
light source 2 toward a forward direction C of a vehicle, as a
low-beam light distribution pattern (a light distribution pat-
tern for passing) LP as a first light distribution pattern shown
in FIG. 6 (C) and FIG. 8 (A) and a high-beam light distribu-
tion pattern (a light distribution pattern for cruising) HP as a
second light distribution pattern shown in FIG. 7 (C) and FIG.
8 (B). The low-beam light distribution pattern L.P has a lower
horizontal cutoffline CL.1, an oblique cutoffline CL.2, and an
upper cutoff line CL3. The high-beam light distribution pat-
tern HP has a hot zone (a high intensity of light zone) HZ at a
central portion thereof.

[0069] (Description of Main Lens Section 30)

[0070] The main lens section 30, as shown in FIG. 4 and
FIG. 5, has the reference optical axis Z and the reference focal
point F. The main lens section 30 utilizes center light [.1 and
a part of the peripheral light, of the light, that are radiated
from the semiconductor light source 2. The center light L1 is
light in a range of a predetermined angle (in this example,
about 60 degrees) or less from the X-axis or the Y-axis of a
hemispheric radiation range of the semiconductor light
source 2, the light being made incident to a central portion of
the main lens section 30. In addition, the peripheral light is
light in a range of a predetermined angle (in this example,
about 60 degrees) or less from the X-axis or the Y-axis in the
hemispheric radiation range of semiconductor light source 2.
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A part of the peripheral light is light which is made incident to
the peripheral part of the main lens section 30, of the periph-
eral light. The main lens section 30, in this example, is a
transmission-type lens section to transmit the light from the
semiconductor light source 2.

[0071] The main lens section 30 emits the light from the
semiconductor light source 2 (the center light .1 and a part of
the peripheral light) to the forward direction of the vehicle C,
as a main light distribution pattern (a basic light distribution
pattern), in the first embodiment, as a main light distribution
pattern MLP of a low-beam light distribution pattern shown in
FIG. 6 (A) and a main light distribution pattern MHP of a
high-beam light distribution pattern shown in FIG. 7 (A).
That is, the main lens section 30 emits the light that is directly
made incident from the semiconductor light source 2 (the
center light .1 and a part of the peripheral light), toward the
forward direction of the vehicle C, as the main light distribu-
tion pattern MLP of the low-beam light distribution pattern,
and emits: the light having transmitted the light control mem-
ber 4 from the semiconductor light source 2 (the center light
L1 and a part of the peripheral light in the X-axis direction);
and the light that is directly made incident from the semicon-
ductor light source 2 (a part of the residual peripheral light
other than a part of the peripheral light in the X-axis direc-
tion), toward the forward direction of the vehicle C, as the
main light distribution pattern MHP of the high-beam light
distribution pattern.

[0072] The main lens section 30 is composed of an inci-
dence surface 300 to which the light from the semiconductor
light source 2 is made incident into the main lens section 30;
and an emission surface 301 from which the light having been
made incident into the main lens section 30 is emitted. The
incidence surface 300 of the main lens section 30 is composed
of a free curved surface or a composite quadratic curved
surface. The emission surface 301 of the main lens section 30
forms a convex shape which protrudes to an opposite side to
the semiconductor light source 2, and is composed of a free
curved surface or a composite quadratic curved surface.
[0073] (Description of Auxiliary Lens Section 31)

[0074] Theauxiliary lens section 31, as showninFIG. 4 and
FIG. 5, is provided at the periphery of the main lens section
30, in the embodiment, at a lower edge (a lower side). As a
result, as shown in FIG. 9, between the semiconductor light
source 2 and an upper portion ofthe lens 3, an opening portion
(an upper opening portion WU) is formed.

[0075] The auxiliary lens section 31 effectively utilizes
another portion 1.2 of the peripheral light, of the light that is
radiated from the semiconductor light source 2. Another por-
tion L2 of the peripheral light is light which is made incident
to the auxiliary lens section 31, of the peripheral light. The
auxiliary lens section 31, in this example, is a lens section of
full reflection type to reflect another portion [.2 of the periph-
eral light. The auxiliary lens section 31 is integrated with the
main lens section 30.

[0076] The auxiliary lens section 31 emits another portion
L2 of the peripheral light toward the forward direction of the
vehicle C, as an auxiliary light distribution pattern, in the
embodiment, as an auxiliary light distribution pattern SLP of
a low-beam light distribution pattern shown in FIG. 6 (B) and
an auxiliary light distribution pattern SHP of a high-beam
light distribution pattern shown in FIG. 7 (B). That is, the
auxiliary lens section 31 emits the light having transmitted the
light control member 4 from the semiconductor light source 2
(another portion L2 of the peripheral light), toward the for-
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ward direction of the vehicle C, as the auxiliary light distri-
bution pattern SLP of the low-beam light distribution pattern,
and emits the light that is directly made incident from the
semiconductor light source 2 (another portion 1.2 of the
peripheral light), toward the forward direction of the vehicle
C, as the auxiliary light distribution pattern SHP of the high-
beam light distribution pattern.

[0077] The auxiliary lens section 31 is composed of an
incidence surface 310 to which another portion [.2 of the
peripheral light is made incident into the auxiliary lens sec-
tion 31; a reflection surface 311 on which the light having
been made incident from the incidence surface 310 into the
auxiliary lens section 31 is reflected; and an emission surface
312 from which the reflected light having been reflected on
the reflection surface 311 is emitted to the outside from the
inside of the auxiliary lens 31. The incidence surface 310, the
reflection surface 311, and the emission surface 312 are
respectively made of free curved surfaces (or composite qua-
dratic curved surfaces).

[0078] (Description of Light Control Member 4)

[0079] The light control member 4 is provided with: a vari-
able focal lens section 40 at a central portion thereof and a
mounting section 41 at each of the left and right side parts
thereof. The variable focal point lens section 40 and the
mounting section 41 each are composed of a light transmis-
sion member, and forms an integral structure. The mounting
section 41 is positioned and mounted to the base member 8
via the bearing member 7. As a result, the light control mem-
ber 4 is rotatably mounted, between a first location and a
second location, to the base member 8 via the bearing mem-
ber 7. A rotation center O1 of the light control member 4 is
positioned at a rear side and at a lower side significantly than
the center O of the light emission surface 23.

[0080] The light control member 4 is constructed to be
switchable in movement (rotation) between the first location
and the second location by way of the drive member 5. The
first location, as shown in FIG. 4, is a location in which the
variable focal point lens section 40 is positioned between the
light emission surface 23 of the semiconductor light source 2
and the incidence surface 310 of the auxiliary lens section 31.
The second location, as shown in FIG. 5, is a location in which
the variable focal point lens section 49 is positioned between
the light emission surface 23 of the semiconductor light
source 2 and a central portion to which the center light .1 of
the incidence surface 300 of the main lens section 30 is made
incident.

[0081] The variable focal point lens section 40 of the light
control member 4 that is positioned in the first location and
the auxiliary lens section 31 of the lens 3, as shown in F1G. 4,
FIG. 9, and FIG. 10, partially (mostly) overlap each other on
top and bottom. As a result, as shown in FIG. 9, between the
semiconductor light source 2 and the lower portion of the lens
3 and the light control member 4, a slight opening portion (a
lower opening portion WD) is formed.

[0082] (Description of Variable Focal Point Lens Section
40)
[0083] When the variable focal point lens section 40 is

positioned in the first location, as shown in FIG. 4, another
portion 1.2 of the peripheral light is transmitted and then is
made incident into the auxiliary lens section 31. As a result, as
shown in FIG. 6 (B), the auxiliary light distribution pattern
SLP of the low-beam light distribution pattern is emitted
toward the forward direction of the vehicle C from the emis-
sion surface 312 of the auxiliary lens section 31.
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[0084] When the variable focal point lens section 40 is
positioned in the second location, as shown in FIG. 5, the
center light [1 is transmitted and then is made incident into
the central portion of the main lens section 30. As a result, as
shown in FIG. 7 (A), the main light distribution pattern MHP
of the high-beam light distribution pattern is emitted toward
the forward direction of the vehicle C from the central portion
of the emission surface 301 of the main lens section 30.
[0085] Inso faras the variable focal point lens section 40 is
concerned, as shown in FIG. 1, FIG. 4, and FIG. 5, an inci-
dence surface 400 forms a concave shape and an emission
surface 401 forms a convex shape. The incidence surface 400
of the variable focal point lens section 40 forms the concave
shape in an optical axis (a light emission axis) direction of the
variable focal point lens section 40, that is, inside of the
variable focal point lens section 40 with respect to the light
emitting surface 23 of the semiconductor light source 2. The
emission surface 401 of the variable focal point lens section
40 forms a convex shape in the optical axis (the light emission
axis) direction of the variable focal point lens section 49, that
is outside of the variable focal point lens section 40 with
respect to the light emitting surface 23 of the semiconductor
light source 2.

[0086] The variable focal lens section 40 varies a focal
point of the auxiliary lens section 31. That is, as shown in FIG.
11, a focal point (a pseudo focal point) F1 of the auxiliary lens
section 31 when positioned in the first location is displaced to
the upper side and the right side with respect to the focal point
F of the auxiliary lens section 31 when positioned in the
second location. It is to be noted that, although the displace-
ment to the upper side of the pseudo focal point F1 is shown
in FIG. 9 (FIG. 13), the displacement to the right side is not
shown. The pseudo focal point F1 is a pseudo focal point of
the auxiliary lens section 31 through the variable focal point
lens section 40.

[0087] Inso faras the variable focal point lens section 40 is
concerned, in a horizontal cross section, a distance between
the incidence surface 400 and the emission surface 401 is
gradually reduced on the opposite lane side, in this example,
from the right side to the cruising lane side, in this example,
to the left side. That is, a distance between the incidence
surface 400 and the emission surface 401 at a right end part of
the variable focal point lens section 40 is long, and a distance
between the incidence surface 400 and the emission surface
401 at a left end part of the variable focal point lens section 40
is short.

[0088] Inso faras the variable focal point lens section 40 is
concerned, in a vertical cross section, a distance between the
incidence surface 400 and the emission surface 401 is gradu-
ally reduced from the upper side to the lower side. That is, a
distance between the incidence surface 400 and the emission
surface 401 at an upper end part of the variable focal point
lens section 40 is long, and a distance between the incidence
surface 400 and the emission surface 401 at a lower end part
of the variable focal point lens section 40 is short. It is to be
noted that, in the vertical cross section, there may be a case in
which the distance between the incidence surface 400 and the
emission surface 401 at the upper side, and the distance
between the incidence surface 400 and the emission surface
401 at the lower side are not varied.

[0089] The variable focal point lens section 40, by the
structure mentioned previously, displaces the focal point (the
pseudo focal point) F1 of the auxiliary lens section 31 when
positioned in the first location to the upper side and the right
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side with respect to the focal point F of the auxiliary lens
section 31 when positioned in the second location. That is, the
variable focal point lens section 40 varies the position of the
light emitting chip 20 (the light emission surface 23) of the
semiconductor light source 2 from an actual location to a
virtual right oblique lower position.

[0090] In this manner, the auxiliary light distribution pat-
tern SLP of the low-beam light distribution pattern shown in
FIG. 6 (B) varies its orientation to the right obliquely lower
side with respect to the auxiliary light distribution pattern
SHP of the high-beam light distribution pattern shown in FIG.
7 (B). As a result, as shown in FIG. 6 (B), the auxiliary light
distribution pattern SLP of the low-beam light distribution
pattern is positioned at the lower side more significantly than
the lower horizontal cutoff line CL1 of the low-beam light
distribution pattern LP.

[0091] In addition, the variable focal point lens section 40
varies the focal point of the main lens section 30 and then
switches the main light distribution pattern that is emitted
from the main lens section 30. That is, when the variable focal
lens section 40 is positioned in the first location, as shown in
FIG. 4, the center light [.1 and a part of the peripheral light are
directly made incident into the main lens section 30. As a
result, the main light distribution pattern MLP of the low-
beam light distribution pattern (refer to FIG. 6 (A)) is emitted
toward the forward direction of the vehicle C from the emis-
sion surface 301 of the main lens section 30.

[0092] When the variable focal point lens section 40 is
positioned in the second location, as shown in FIG. 5, the
center light L1 is transmitted and then is made incident to the
central portion of the main lens section 30. As a result, the
main light distribution pattern MHP of the high-beam light
distribution pattern (refer to FIG. 7 (A)) is emitted toward the
forward direction of the vehicle C from the central portion of
the emission surface 301 of the main lens section 30.

[0093] At this time, the variable focal point lens section 40
gradually rises a part of the light at the central portion of the
main light distribution pattern MLP of the low-beam light
distribution pattern upward in a reversed V-shape from the
cutoff lines CLL1, CL2, CL.3 at the central portion of the main
light distribution pattern MLP of the low-beam light distribu-
tion pattern. As a result, the central portion of the main light
distribution pattern MLP of the low-beam light distribution
pattern shown in FIG. 6 (A) is deformed to the central portion
of the main light distribution pattern MHP of the high-beam
light distribution pattern shown in FIG. 7 (A). Due to the
deformation of the central portion of the main light distribu-
tion pattern, the feeling of moderation in switching the light
distribution pattern is obtained.

[0094] (Description of Drive Member 5)

[0095] The drive member 5, as shown in FIG. 1 and FIG. 2,
positions the light control member 4 to be switchable in
movement (rotation or turning) between the first location and
the second location. The drive member 5 is composed of a
solenoid 50, a connecting pin 51, and a spring 52.

[0096] At the solenoid 50, a mounting section 53 is inte-
grally provided. The mounting section 53 is positioned at a
rear side of a base mounting section 82 of the base member 8
by way of a positioning hole and a positioning pin and is
mounted to the rear side of the base mounting section 82 of
the casing member 8 by way of a screw or the like. As aresult,
the solenoid 50 of the drive member 5 is mounted to the base
member 8. The solenoid 50 has a reciprocating rod 54.
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[0097] One end of the connecting pin 51 is fixed to a tip end
of'the reciprocating od 54. The other end of the connecting pin
51 is inserted into an elongated hole 42 which is provided in
the mounting section 41 of the light control member 4. As a
result, a reciprocating motion of the reciprocating rod 54 of
the solenoid 50 is converted to a rotational motion of the light
control member 4 via the connecting pin 51 and the elongated
hole 42.

[0098] The spring 52 is mounted to the bearing member 7.
One end of the spring 52 elastically abuts against the bearing
member 7. The other end of the spring 52 elastically abuts
against the light control member 4. As a result, at the time of
a normal mode, that is, when the solenoid 50 is not powered
on, the light control member 4 is positioned in the first loca-
tion due to a force of the spring 52. When power is supplied to
the solenoid 50, the reciprocating rod 54 that is positioned in
a forward location retracts against the force of the spring 52,
and the light control member 4 rotates from the first location
to the second location and then is positioned in the second
location. If power supply to the solenoid 50 is shut off, the
reciprocating rod 54 that is positioned in a backward location
is advanced due to the force of the spring 52, and the light
control member 4 rotates from the second location to the first
location and then is positioned in the first location.

[0099] (Description of Lens Covering Member 6)

[0100] The lens covering member 6, as shown in FIG. 1 to
FIG. 3, forms ashapeto covering the lens 3. The lens covering
member 6, for example, is composed of a light non-transmis-
sion member. At a central portion of the lens covering mem-
ber 6, there is provided an opening portion 60 to direct the
light from the semiconductor light source 2 to the main lens
section 30 and the auxiliary lens section 31 of the lens 3. At
each of the left and right end parts of the lens covering
member 6, a mounting section 61 is integrally provided. The
mounting section 61, together with the mounting section 32
of'the lens 3, is positioned at the lens mounting section 81 of
the base member 8 by way of a positioning hole and a posi-
tioning pin or the like, and is mounted to the lens mounting
section 81 of the base member 8 by way of a screw or the like.
As aresult, the lens covering member 6 is mounted to the base
member 8 together with the lens 3.

[0101] (Description of Bearing Member 7)

[0102] Thebearing member 7, as shown in FIG. 1 and FIG.
2, forms a shape to cover the semiconductor light source 2 and
the light source mounting section 80 of the base member 8.
The bearing member 7 is composed of a light non-transmis-
sion member, for example. At a central portion of the bearing
member 7, there is provided an opening portion 70 to route the
light from the semiconductor light source 2 to the main lens
section 30 and the auxiliary lens section 31 of the lens 3 and
the variable focal point lens section 40 of the light control
member 4. At each of the four corners of the bearing member
7,amounting section 71 is integrally provided. The mounting
section 71 is positioned at a front side of the base mounting
section 82 of the base member 8 by way of a positioning hole
and a positioning pin or the like, and is mounted to the front
side of the base mounting section 82 of the base member 8 by
way of a screw or the like. As a result, the bearing member 7
is mounted to the base member 8.

[0103] At central portions of both the left and right sides of
the bearing member 7, shaft parts 72 are respectively inte-
grally provided. At the shaft parts 72, rotation holes 73 which
are provided in the mounting section 41 of the light control
member 4 are rotatably borne. As a result, to the bearing
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member 7, the light control member 4 is mounted to be
rotatable between the first location and the second location.
[0104] At thebearing member 7 and the light control mem-
ber 4, stoppers 73, 44 are respectively integrally provided. In
this manner, the light control member 4 can be positioned in
the first location and the second location.

[0105] (Description of Base Member 8)

[0106] The base member 8, as shown in FIG. 1 to FIG. 3, is
composed of: the base mounting section 82; the light source
mounting section 80 at the central portion of the front side of
the base mounting section 82; and the lens mounting section
81 at each of the left and right end parts of the front side of the
base mounting section 82. The semiconductor light source 2
is mounted to the light source mounting section 80. To the
lens mounting section 81, the lens 3 is mounted via the lens
covering member 6. At the front side of the base mounting
section 82, the bearing member 7 on which the light control
member 4 is rotatably borne between the first location and the
second location is mounted. At the rear side of the base
mounting section 82, the drive member 5 and the cooling
member 9 are respectively mounted in their appropriate loca-
tions.

[0107] (Description of Cooling Member 9)

[0108] The cooling member 9, as shown in FIG. 1 and FIG.
2,has acooling fan. The cooling member 9 is positioned at the
rear side of the base mounting section 82 of the base member
8, and is mounted to the rear side of the base mounting section
82 of the casing member 8 by way of a screw or the like. As a
result, the cooling member 9 is mounted to the base member
8.

[0109] (Description of Functions of First Embodiment)
[0110] The vehicle headlamp 1 according to the first
embodiment is made of the constituent elements as described
above, and hereinafter, functions thereof will be described.
[0111] At the time of the normal mode, that is, when the
solenoid 50 is not powered on, due to the spring force of the
spring 52, the reciprocating rod 54 is position in the forward
location, and the light control member 4 is positioned in the
firstlocation. At this time, the variable focal point lens section
40 of the light control member 4, as shown in FIG. 4, is
positioned between the light emission surface 23 of the semi-
conductor light source 2 and the incidence surface 310 of the
auxiliary lens section 31 of the lens 3.

[0112] At the time of the normal mode, the light emitting
chip 20 of the semiconductor light source 2 is lit. Subse-
quently, of the light that radiated from the light emission
surface 23 of the light emitting chip 20, the center light L1 and
a part of the peripheral light from the semiconductor light
source 2, as shown in FIG. 4, is directly made incident into the
main lens section 30 from the incidence surface 300 of the
main lens section 30 of the lens 3. At this time, the incident
light is controlled to be optically distributed in the incidence
surface 300. The incident light having been made incident
into the main lens section 30 is emitted from the emission
surface 301 of the main lens section 30. At this time, the thus
emitted light is controlled to be optically distributed in the
emission surface 301. The emitted light from the main lens
section 30, as shown in FIG. 6 (A), is emitted toward the
forward direction of the vehicle C, as the main light distribu-
tion pattern MLP of the low-beam light distribution pattern
having the lower horizontal cutoft line CL1, the oblique cut-
off line CL.2, the upper horizontal cutoff line CL.3.

[0113] On the other hand, of the light that is radiated from
the light emission surface 23 of the light emitting chip 20,
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another portion 1.2 of the peripheral light from the semicon-
ductor light source 2, as shown in FIG. 4, is made incident into
the variable focal point lens section 40 from the incidence
surface 400 of the variable focal point lens section 40 of the
light control member 4. At this time, the incident light is
controlled to be optically distributed in the incidence surface
400. The incident light having been made incident into the
variable focal point lens section 40 is emitted from the emis-
sion surface 401 of the variable focal point lens section 40. At
this time, the emitted light is controlled to be optically dis-
tributed in the emission surface 401.

[0114] The emitted light from the variable focal point lens
section 40 is made incident into the auxiliary lens section 31
from the emission surface 310 of the auxiliary lens section 31.
At this time, the incident light is controlled to be optically
distributed in the incidence surface 310. The incident light
having been made incident to the auxiliary lens section 31 is
fully reflected on the reflection surface 311 of the auxiliary
lens 31. At this time, the thus reflected light is controlled to be
optically distributed in the reflection surface 311. The fully
reflected light is emitted from the emission surface 312. At
this time, the thus emitted light is controlled to be optically
distributed in the emission surface 312. The emitted light
from the auxiliary lens section 31, as shown in FIG. 6 (B), as
the auxiliary light distribution patter SLP of the low-beam
light distribution pattern, is emitted toward the forward direc-
tion of the vehicle C and right oblique downward with respect
to the central portion of the main light distribution pattern
MLP of the low-beam light distribution pattern that is emitted
from the main lens section 30.

[0115] Here, due to action of displacement of the focal
point of the variable focal point lens section 40, the focal point
F of the auxiliary lens section 31, as shown in FIG. 11, is
displaced to a right oblique upward pseudo focal point F1.
Thus, the position of the light emitting chip 20 (the light
emission surface 23) of the semiconductor light source 2
varies from the actual location to the right oblique downward
pseudo location. In this manner, the auxiliary light distribu-
tion pattern SLP of the low-beam light distribution pattern is
positioned right oblique downward with respect to a center of
the screen (a cross point between the horizontal line HL-HR
from the left to the right of the screen and the vertical line
VU-VD from the top to the bottom of the screen). That is, the
auxiliary light distribution patter SLP of the low-beam light
distribution pattern, as shown in FIG. 6 (B), is positioned
more downward than the lower horizontal cutoff line CL1 of
the main light distribution pattern MLP of the low-beam light
distribution pattern.

[0116] Then, the main light distribution pattern MLP ofthe
low-beam light distribution pattern (refer to FIG. 6 (A)) hav-
ing the lower horizontal cutoff line CL1, the oblique cutoff
line CL2, and the upper horizontal cutoff line CL3; and the
auxiliary light distribution pattern SLP (refer to FIG. 6 (B)) of
the low-beam light distribution pattern are combined
(weighted) with each other, and the light distribution pattern
LP (refer to FIG. 6 (C) and FIG. 8 (A)) having the lower
horizontal cutoff line CL1, the oblique cutoff line CL2, and
the upper cutoff line CL.3 is obtained.

[0117] Then, power is supplied to the solenoid 50. After-
wards, the reciprocating rod 54 retracts against the spring
force of the spring 52 and then is positioned in the backward
location, and the light control member 4 rotates from the first
location to the second location and then is positioned in the
second location. That is, the light control member 4 having
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been positioned between the semiconductor light source 2
and the auxiliary lens section 31 up to now, as shown in FIG.
5, is positioned between the light emission surface 23 of the
semiconductor light source 2 and the incidence surface 300 of
the main lens section 30 of the lens 3.

[0118] Subsequently, of the light that is radiated from the
light emission surface 23 of the light emitting chip 20, the
center light L1 of the semiconductor light source 2 is made
incident into the variable focal point lens section 40 from the
incidence surface 400 of the variable focal point lens section
40 of the light control member 4. At this time, the incident
light is controlled to be optically distributed in the incidence
surface 400. The incident light having been made incident
into the variable focal point lens section 40 is emitted from the
emission surface 401 of the variable focal point lens section
40. At this time, the thus emitted light is controlled to be
optically distributed in the emission surface 401.

[0119] The emitted light from the variable focal point lens
section 40 is made incident into the main lens section 30 from
the emission surface 300 of the main lens section 30. In
addition, a part of the peripheral light from the semiconductor
light source 2 is directly made incident into the main lens
section 30 from the incidence surface 300 of the main lens
section 30. At this time, the incident light is controlled to be
optically distributed in the incidence surface 300. The inci-
dent light having been made incident into the main lens sec-
tion 30 is emitted from the emission surface 301 of the main
lens section 30. At this time, the thus emitted light is con-
trolled to be optically distributed in the emission surface 301.
The emitted light from the main lens section 30, as shown in
FIG. 7 (A), is emitted toward the forward direction of the
vehicle C, as the main light distribution pattern MHP of the
high-beam light distribution pattern.

[0120] Here, the main light distribution pattern MHP of the
high-beam light distribution pattern is emitted from the main
lens section 30 via the variable focal point lens section 40.
Thus, the central portion of the main light distribution pattern
MHP of the high-beam light distribution pattern, shown in
FIG.7 (A), is deformed in a state in which a part of the central
portion of the main light distribution pattern MLP of the
low-beam light distribution pattern shown in FIG. 6 (A) rises
upward in a reverse V-shape. At this time, a sense of modera-
tion in switching the light distribution pattern is obtained.

[0121] On the other hand, of the light that is radiated from
the light emission surface 23 of the light emitting chip 20,
another portion 1.2 of the peripheral light from the semicon-
ductor light source 2, as shown in FIG. 5, is made incident into
the auxiliary lens section 31 from the incidence surface 310 of
the auxiliary lens section 31. At this time, the incident light is
controlled to be optically distributed in the incidence surface
310. The incident light having been made incident into the
auxiliary lens section 31 is fully reflected on the reflection
surface 311 of the auxiliary lens section 31. At this time, the
thus reflected light is controlled to be optically distributed in
the reflection surface 311. The reflected light having been
fully reflected is emitted from the emission surface 312. At
this time, the thus emitted light is controlled to be optically
distributed in the emission surface 312. The emitted light
from the auxiliary lens section 31, as shown in FIG. 7 (B), as
the auxiliary light distribution pattern SHP of the high-beam
light distribution pattern, is emitted toward the forward direc-
tion of the vehicle C and toward the central portion of the
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main light distribution pattern MHP of the high-beam light
distribution pattern that is emitted from the main lens section
30.

[0122] Here, the auxiliary light distribution pattern SHP of
the high-beam light distribution pattern is directly emitted
from the auxiliary lens section 31 without interposing the
variable focal point lens section 40. Thus, the focal point F of
the auxiliary lens section 31 is positioned in its essential
location, that is, at or near the center O of the light emission
surface 23 of the light emitting chip 20 of the semiconductor
light source 2. In this manner, the auxiliary light distribution
pattern SHP of the high-beam light distribution pattern is
positioned at or near the center of the screen (the cross point
between the horizontal line HL.-HR from the left to the right
of the screen and the vertical line VU from the top to the
bottom of the screen). That is, the auxiliary light distribution
pattern SHP of the high-beam light distribution pattern is
positioned at the central portion of the main light distribution
pattern MHP of the high-beam light distribution pattern.
[0123] Then, the main light distribution pattern MHP of the
high-beam light distribution pattern (refer to FIG. 7 (A)) and
the auxiliary light distribution pattern SHP of the high-beam
light distribution pattern (refer to FIG. 7 (B)) are combined
(weighted) with each other, and the light distribution pattern
HP having a hot zone HZ at a central portion thereof (refer to
FIG. 7 (C) and FIG. 8 (B)) is obtained.

[0124] Then, power supply to the solenoid 50 is shut off.
Afterwards, the reciprocating rod 54 is advanced and then is
positioned in the forward location due to the spring force of
the spring 52 and then the light control member 4 rotates from
the second location toward the first location and is positioned
in the first location. That is, the light control member 4 having
been positioned between the semiconductor light source 2
and the main lens section up to now is positioned between the
semiconductor light source 2 and the auxiliary lens section
31.

[0125] (Description of Advantageous Effect of First
Embodiment)
[0126] The vehicle headlamp 1 according to the first

embodiment is made of the constituent elements and func-
tions as described above, and hereinafter, advantageous effect
thereof will be described.

[0127] In so far as the vehicle headlamp 1 according to the
first embodiment is concerned, when the light control mem-
ber 4 is positioned in the first location, a part of the light from
the semiconductor light source 2 (the center light I.1 and a
part of the peripheral light) is directly made incident to the
main lens section 30 of the lens 3, and the residue of the light
from the semiconductor light source 2 (another portion [.2 of
the peripheral light) is made incident to the auxiliary lens
section 31 ofthe lens 3 via the light control member 4 and then
from the lens 3, the low-beam light distribution pattern LP is
emitted toward the forward direction of the vehicle C. In
addition, when the light control member 4 is positioned in the
second location, a part of the light from the semiconductor
light source 2 (the center light [.1) is made incident to the
main lens section 30 of the lens 3 via the light control member
4, and a part of the light from the semiconductor light source
2 (a part of the peripheral light) is directly made incident to
the main lens section 30 of the lens 3 and the residue of the
light from the semiconductor light source 2 (another portion
L2 of the peripheral light) is directly made incident to the
auxiliary lens section 31 of the lens 3 and then from the lens
3, the high-beam light distribution pattern HP is emitted
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toward the forward direction of the vehicle C, and as a result,
in the direct illumination lens-type lamp unit, the low-beam
light distribution pattern LP and the high-beam light distri-
bution pattern HP are reliably obtained.

[0128] In so far as the vehicle headlamp 1 according to the
first embodiment is concerned, when the light control mem-
ber 4 is positioned in the first location, a part of the light from
the semiconductor light source 2 (the center light L1 and a
part of the peripheral light) is directly made incident to the
main lens section 30 and the residue of the light from the
semiconductor light source 2 (another portion 1.2 of the
peripheral light) is made incident to the auxiliary lens 31 via
the light control member 4 and thus the light from the semi-
conductor light source 2 (the center light I.1 and a part of the
peripheral light or another portion 1.2 of the peripheral light)
can be effectively utilized. In addition, when the light control
member 4 is positioned in the second location, a part of the
light from the semiconductor light source 2 (the center light
L1) is made incident to the main lens section 30 via the light
control member 4 and a part of the light from the semicon-
ductor light source 2 (a part of the peripheral light) is directly
made incident to the main lens section 30 and then the residue
of the light from the semiconductor light source 2 (another
portion L2 of the peripheral light) is directly made incident to
the auxiliary lens section 31 and thus the light from the
semiconductor light source 2 (the center light L1 and a part of
the peripheral light or another portion L2 of the peripheral
light) can be effectively utilized.

[0129] The vehicle headlamp 1 according to the first
embodiment moves and switches the light control member 4
that is one component between the first location and the
second location by way of the drive member 5. Thus, the
positional precision of the first location and the second loca-
tion of the light control member 4 can be enhanced. More-
over, it is sufficient if the drive member 5 is the solenoid 50
with its low output and the spring 52 with its small spring load
and thus manufacturing costs can be reduced.

[0130] The vehicle headlamp 1 according to the first
embodiment is provided with the variable focal point lens
section 40 that displaces the focal point F1 of the auxiliary
lens section 31 when the light control member 4 is positioned
in the first location, to the upper side with respect to the focal
point F of the auxiliary lens section 31 when the light control
member is positioned in the second location. Thus, the aux-
iliary light distribution pattern SLP of the low-beam light
distribution pattern, that is obtained when the light control
member 4 is positioned in the first location, can be positioned
downward with respect to the center of the screen. That is, the
auxiliary light distribution pattern SLP of the low-beam light
distribution pattern, as shown in FIG. 6 (B), can be positioned
more downward than the lower horizontal cutoff line CL1 of
the main light distribution pattern MLP of the low-beam light
distribution pattern, and an occurrence of glare can be reliably
prevented.

[0131] In so far as the vehicle headlamp 1 according to the
first embodiment is concerned, the light control member 4
rotates between the first location and the second location by
way of the drive member 5, and a rotation center O1 of the
light control member 4 is positioned at the rear side more
significantly than the light emission surface 23 of the semi-
conductor light source 2. Thus, as shown in FIG. 10, a rotation
angle 01 of the light control member 4 can be reduced in
comparison with a rotation angle 62 in a case where the center
O of the light emission surface 23 is defined as a rotation
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center of the light control member 4. In this manner, the drive
member 5 can be downsized and low in output and thus
downsizing and cost reduction of the unit can be achieved.

[0132] In so far as the vehicle headlamp 1 according to the
first embodiment is concerned, the auxiliary lens 31 is dis-
posed at a lower side with respect to the main lens section 30.
Thus, when the drive member 5 is not driven, if the light
control member 4 is positioned in the first location, the light
control member 4 can be stopped at the lower side, that is, in
a gravitational direction. In this manner, it is sufficient if the
drive member 5 is inexpensive and low in output, for example,
is the solenoid 50 with its low output and the spring 52 with its
small spring load and thus manufacturing costs can be
reduced.

[0133] In so far as the vehicle headlamp 1 according to the
first embodiment is concerned, the light control member 4
and the auxiliary lens section 31 that are positioned in the first
location partially overlap each other on top and bottom. Thus,
as shown in FIG. 9, if the light control member 4 and the
auxiliary lens section 31 are positioned at the lower side, a
large upper opening portion WU is obtained at the upper
portion, and a slight lower opening portion WD is formed at
the lower portion. In this manner, as indicated by the solid
arrow A in FIG. 9, a heat convection from the lower opening
portion WD to the upper opening portion WU is generated. As
a result, a heat which is generated in the semiconductor light
source 2 (an LED radiant heat), as indicated by the solid arrow
in FIG. 9, canbe released from the upper opening portion WU
to the outside along the heat convection, and a heat radiation
effect can be enhanced.

Second Embodiment

[0134] FIG. 12 shows a second embodiment of a vehicle
headlamp according to the present invention. Hereinafter, the
vehicle headlamp according to the second embodiment will
be described. In the figure, the same reference numerals in
FIG. 1 to FIG. 11 designate the same constituent elements.

[0135] The vehicle headlamp 1 according to the first
embodiment positions the auxiliary lens section 31 at the
lower side with respect to the main lens section 30 and posi-
tions the first location of the light control member 4 at the
lower side. On the other hand, the vehicle headlamp accord-
ing to the second embodiment positions the auxiliary lens 31
at an upper side with respect to the main lens section 30 and
positions the first location of the light control member 4 at the
upper side, and further positions the rotation center O1 of the
light control member 4 at the rear side and at the upper side
more significantly than the center O of the light emission
surface 23.

[0136] The vehicle headlamp according to the second
embodiment is made of the constituent elements and func-
tions as described above and thus advantageous effect sub-
stantially similar to that of the vehicle headlamp 1 of the first
embodiment can be achieved.

Third Embodiment

[0137] FIG. 13 to FIG. 16 each show a third embodiment of
a vehicle headlamp according to the present invention. Here-
inafter, the vehicle headlamp according to the third embodi-
ment will be described. In the figures, the same reference
numerals in FIG. 1 to FIG. 12 designate the same constituent
elements.



US 2016/0102831 Al

[0138] The conventional headlamp is provided with a light
source, a lens, a first reflection surface, and a second reflec-
tion surface. In addition, in so far as the conventional vehicle
headlamp is concerned, when the first reflection surface is
positioned in an open location, light from the light source
transmits the lens and then the light is emitted toward a
forward direction of a vehicle, as a light distribution pattern
for passing beam. Further, when the first reflection surface is
positioned in a light shading location, the light from the light
source is reflected on the first reflection surface, and the thus
reflected light is reflected on the second reflection surface and
then is emitted toward the forward direction of the vehicle, as
a light distribution pattern for cruising beam.

[0139] In such conventional vehicle headlamp, due to a
dimensional tolerance and a mounting distortion of compo-
nents, when the light distribution pattern for passing beam is
emitted toward the forward direction of the vehicle, there may
be a case in which stray light is generated. However, in the
conventional vehicle headlamp, means for preventing the
generation of the stray light is not provided.

[0140] A problem to be solved by the present invention is
that, in the conventional vehicle headlamp, the means for
preventing the generation of the stray light is not provided.
[0141] The present invention, as shown in FIG. 13, is pro-
vided with a semiconductor light source 2, a lens 3, a light
control member 4, and a drive member 5. The lens 3 is
composed of a main lens section 30 and an auxiliary lens
section 31. The drive member 5 positions the light control
member 4 to be switchable between a first location and a
second location. Of the light control member 4, a focal point
F40U of an upper portion 40U which is on the optical axis Z
side of the main lens section 30 when positioned in the first
location is displaced to a lower side with respect to a focal
point F40D of a lower portion 40D.

[0142] When thelight control member 4 is positioned in the
first location, the part 40U that is positioned on the main lens
section 30 side, of the variable focal point lens section 40 of
the light control member 4, is an upper portion more signifi-
cantly than the double-dotted chain line shown in FIG. 15. In
addition, when the light control member 4 is positioned in the
first location, a part 40D opposite to the part 40U that is
positioned on the main lens section 30 side, of the variable
focal point lens section 40 of the light control member 4, is a
lower portion more significantly than the double-dotted chain
line shown in FIG. 15.

[0143] The upper portion 40U of the variable focal point
lens section 40 continuously displaces the reference focal
point F of the main lens section 30 to a lower side (refer to
F40U in FIG. 16). The lower portion 40D of the variable focal
point lens section 40 continuously displaces the reference
focal point F of the main lens section 30 to an upper side (refer
to FIG. 40D in FIG. 16). That is, the focal point F40U of the
upper portion 40U of the variable focal point lens section 40
is displaced to a lower side with respect to the focal point
F40D of another portion (the lower portion 40D).

[0144] (Description of Functions of Third Embodiment)
[0145] The vehicle headlamp 1 according the third embodi-
ment is made of the constituent elements as described above,
and hereinafter, functions thereof will be described.

[0146] At the time of a normal mode, that is, when the
solenoid 50 is not powered on, due to the spring force of the
spring 52, the reciprocating rod 54 is positioned in the for-
ward location, and the light control member 4 is positioned in
the first location. At this time, the variable focal point lens

Apr. 14, 2016

section 40 of the light control member 4, as shown in FIG. 13,
is positioned between the light emission surface 23 of the
semiconductor light source 2 and the incidence surface 310 of
the auxiliary lens section 31 of the lens 3.

[0147] At the time of the normal mode, the light emitting
chip 30 of the semiconductor light source 2 is lit. Afterwards,
of' the light that is radiated from the light emission surface 23
of the light emitting chip 20, the center light L1 and a part of
the peripheral light from the semiconductor light source 2, as
shown in FIG. 13, are directly made incident into the main
lens section 30 from the incidence surface 300 of the main
lens section 30 of the lens 3. At this time, the incident light is
controlled to be optically distributed in the incidence surface
300. The incident light having been made incident into the
main lens section 30 is emitted from the emission surface 301
of'the main lens section 30. At this time, the thus emitted light
is controlled to be optically distributed in the emission surface
301. The emitted light from the main lens section 30 is emit-
ted toward the forward direction of the vehicle C, as the main
light distribution pattern of the low-beam light distribution
pattern LP having the lower horizontal cutoffline, the oblique
cutoff line, and the upper horizontal cutoff line.

[0148] On the other hand, of the light that is radiated from
the light emission surface 23 of the light emitting chip 20,
another part [.2 of the peripheral light from the semiconduc-
tor light source 2, as shown in FIG. 13, is made incident into
the variable focal point lens section 40 from the incidence
surface 400 of the variable focal point lens section 40 of the
light control member 4. At this time, the incident light is
controlled to be optically distributed in the incidence surface
400. The incident light having been made incident into the
variable focal point lens section 40 is emitted from the emis-
sion surface 401 of the variable focal point lens section 40. At
this time, the thus emitted light is controlled to be optically
distributed in the emission surface 401.

[0149] The emitted light from the variable focal point lens
section 40 is made incident into the auxiliary lens section 31
from the incidence surface 310 of the auxiliary lens section
31. Atthis time, the incident light is controlled to be optically
distributed in the incidence surface 310. The incident light
having been made incident into the auxiliary lens section 31 is
fully reflected on the reflection surface 311 of the auxiliary
lens section 31. At this time, the thus reflected light is con-
trolled to be optically distributed in the reflection surface 311.
The reflected light having been fully reflected is emitted from
the emission surface 312. At this time, the thus emitted light
is controlled to be optically distributed in the emission surface
312. The emitted light from the auxiliary lens section 31 is
emitted toward the forward direction of the vehicle C, as the
auxiliary light distribution pattern of the low-beam light dis-
tribution pattern LP.

[0150] Then, the main light distribution pattern and the
auxiliary light distribution pattern are combined (weighted)
with each other, and the low-beam light distribution pattern
LP shown in FIG. 8 (A) is obtained.

[0151] At this time, the focal point F40U of the upper
portion 40U that is at the reference optical axis Z side of the
main lens section 30, of the variable focal point lens section
40, is displaced to the lower side with respect to the focal
point D40D of the lower portion 40D. Thus, as shown in FI1G.
13, the emitted light [.3 having been emitted from the upper
portion 40U of the variable focal point lens section 40 is
obtained as downward emitted light. Therefore, even if the
emitted light .3 having been emitted from the upper portion



US 2016/0102831 Al

40U of the variable focal point lens section 40 is made inci-
dent to the main lens section 30 in place of the auxiliary lens
section 31, the emitted light [.4 having been emitted from the
main lens section 30 is oriented downward. This downward
emitted light .4 is obtained as a part of the low-beam light
distribution pattern LP.

[0152] Afterwards, power is supplied to the solenoid 50.
Then, the reciprocating rod 54 is retracted against the spring
force of the spring 52, and is positioned in a backward loca-
tion, and the light control member 4 rotates from the first
location to the second location and then is positioned in the
second location. That is, the light control member 4 having
been positioned between the semiconductor light source 2
and the auxiliary lens 31 up to now, as shown in FIG. 14, is
positioned between the light emission surface 23 of the semi-
conductor light source 2 and the incidence surface 300 of the
main lens section 30 of the lens 3.

[0153] Subsequently, of the light that is radiated from the
light emission surface 23 of the light emitting chip 20, the
center light L1 of the semiconductor light source 2 is made
incident into the variable focal point lens section 40 from the
incidence surface 400 of the variable focal point lens section
40 of the light control member 4. At this time, the incident
light is controlled to be optically distributed in the incidence
surface 400. The incident light having been made incident
into the variable focal point lens section 40 is emitted from the
emission surface 401 of the variable focal point lens section
40. At this time, the thus emitted light is controlled to be
optically distributed in the emission surface 401.

[0154] The emitted light from the variable focal point lens
section 40 is made incident into the main lens section 30 from
the incidence surface 300 of the main lens section 30. In
addition, a part of the peripheral light from the semiconductor
light source 2 is directly made incident into the main lens
section 30 from the incidence surface 300 of the main lens
section 30. At this time, the incident light is controlled to be
optically distributed in the emission surface 300. The incident
light having been made incident into the main lens section 30
is emitted from the emission surface 301 of the main lens
section 30. At this time, the thus emitted light is controlled to
be optically distributed in the emission surface 300. The
emitted light from the main lens section 30 is emitted toward
the forward direction of the vehicle C, as the main light
distribution pattern of the high-beam light distribution pattern
HP.

[0155] On the other hand, of the light that is radiated from
the light emission surface 23 of the light emitting chip 20,
another part [.2 of the peripheral light from the semiconduc-
tor light source 2, as shown in FIG. 14, is made incident into
the auxiliary lens section 31 from the incidence surface 310 of
the auxiliary lens section 31. At this time, the incident light is
controlled to be optically distributed in the incidence surface
310. The incident light having been made incident into the
auxiliary lens section 31 is fully reflected on the reflection
surface 311 of the auxiliary lens section 31. At this time, the
thus reflected light is controlled to be optically distributed in
the reflection surface 311. The reflected light having been
fully reflected is emitted from the emission surface 312. At
this time, the thus emitted light is controlled to be optically
distributed in the emission surface 312. The emitted light
from the auxiliary lens section 31 is emitted toward the for-
ward direction of the vehicle C, as the auxiliary light distri-
bution pattern of the high-beam light distribution pattern HP.
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[0156] Then, the main light distribution pattern and the
auxiliary light distribution pattern are combined (weighted)
with each other, and the high-beam light distribution pattern
HP shown in FIG. 8 (B) is obtained.

[0157] Afterwards, power supply to the solenoid 50 is shut
off. Then, the reciprocating rod 54 is advanced and is posi-
tioned in the forward location due to the spring force of the
spring 52, and the light control member 4 rotates from the
second location to the first location and is positioned in the
first location. That is, the light control member 4 having been
positioned between the semiconductor light source 2 and the
main lens section 30 up to now is positioned between the
semiconductor light source 2 and the auxiliary lens section
31.

[0158] (Description of Advantageous Effect of Third
Embodiment)
[0159] The vehicle headlamp 1 according to the third

embodiment is made of the constituent elements and func-
tions as described above, and hereinafter, advantageous effect
thereof will be described.

[0160] In so far as the vehicle headlamp 1 according to the
third embodiment is concerned, the focal point F40U of the
upper portion 40U that is at the reference optical axis Z side
of the main lens section 30, of the variable focal point lens
section 40 of the light control member 4, is displaced to the
lower side with respect to the focal point F40D of the lower
portion 40D that is another portion. Thus, as shown in FIG.
13, the emitted light [.3 having been emitted from the upper
portion 40U of the variable focal point lens section 40 is
obtained as downward emitted light. Thus, even if the emitted
light 1.3 having been emitted from the upper portion 40U of
the variable focal point lens section 40 is made incident to the
main lens section 30 in place of the auxiliary lens section 31,
the emitted light [.4 having been emitted from the main lens
section 30 is oriented downward. This downward emitted
light [.41is obtained as a part of the low-beam light distribution
pattern LP. As a result, the generation of stray light can be
prevented.

[0161] Here, a case in which a focal point of the upper
portion 40U of the variable focal point lens section 40 is not
displaced at all or is displaced to the upper side, with respect
to a focal point of the lower portion 40D, will be described. In
this case, the emitted light having been emitted from the upper
portion 40U of the variable focal point lens section 40 is not
obtained as downward emitted light. Thus, if the emitted light
having been emitted from the upper portion 40U of the vari-
able focal point lens section 40 is made incident to the main
lens section 30, there may be a case in which the emitted light
L5 having been emitted from the main lens section 30 is
oriented upward (refer to the dashed arrow in FIG. 13). As a
result, the generation of stray light cannot be prevented. On
the other hand, the vehicle headlamp 1 according to the third
embodiment is capable of preventing the generation of stray
light as described previously.

[0162] In so far as the vehicle headlamp 1 according to the
third embodiment is concerned, when the light control mem-
ber 4 is positioned in the first location, a part of the light from
the semiconductor light source 2 (the center light I.1 and a
part of the peripheral light) is directly made incident to the
main lens section 30 of the lens 3, and the residue of the light
from the semiconductor light source 2 (another part [.2 of the
peripheral light) is made incident to the auxiliary lens section
31 of the lens 3 via the light control member 4 and then from
the lens 3, the low-beam light distribution pattern LP is emit-
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ted toward the forward direction of the vehicle C. In addition,
when the light control member 4 is positioned in the second
location, a part of the light from the semiconductor light
source 2 (the center light [.1) is directly made incident to the
main lens section 30 of the lens 3 via the light control member
4 and a part of the light from the semiconductor light source
2 (a part of the peripheral light) is directly made to the main
lens section 30 of the lens 3, and the residue of the light from
the semiconductor light source 2 (another part [.2 of the
peripheral light) is directly made incident to the auxiliary lens
section 31 of the lens 3 and then from the lens 3, the high-
beam light distribution pattern HP is emitted to the forward
direction of the vehicle C, and as a result, in the direct illu-
mination lens-type amp unit, the low-beam light distribution
pattern LP and the high-beam light distribution pattern HP are
reliably obtained.

[0163] In so far as the vehicle headlamp 1 according to the
third embodiment is concerned, when the light control mem-
ber 4 is positioned in the first location, a part of the light from
the semiconductor light source 2 (the center light L1 and a
part of the peripheral light) is directly made incident to the
main lens section 30, and the residue of the light from the
semiconductor light source 2 (another part [.2 of the periph-
eral light) is made incident to the auxiliary lens 31 via the light
control member 4 and thus the light from the semiconductor
light source 2 (the center light [.1 and a part of the peripheral
light or another part L2 of the peripheral light) can be effec-
tively utilized. In addition, when the light control member 4 is
positioned in the second location, a part of the light from the
semiconductor light source 2 (the center light [.1) is made
incident to the main lens section 30 via the light control
member 4 and a part of the light from the semiconductor light
source 2 (a part of the peripheral light) is directly made
incident to the main lens section 30, and the residue of the
light from the semiconductor light source 2 (another part [.2
of the peripheral light) is directly made incident to the auxil-
iary lens section 31 and thus the light from the semiconductor
light source 2 (the center light [.1 and a part of the peripheral
light or another part L2 of the peripheral light) can be effec-
tively utilized.

[0164] The vehicle headlamp 1 according to the third
embodiment moves and switches the light control member 4
that is one component between the first location and the
second location by way of the drive member 5. Thus, the
position precision of the first location and the second location
of' the light control member 4 can be enhanced. Moreover, it
is sufficient if the drive member 5 is inexpensive and low in
output, for example, is the solenoid 50 with its low output and
the spring 52 with its small spring load and thus manufactur-
ing costs can be reduced.

[0165] In so far as the vehicle headlamp 1 according to the
third embodiment is concerned, the light control member 4
rotates between the first location and the second location by
way of the drive member 5, and the rotation center O1 of the
light control member 4 is positioned at the rear side more
significantly than the light emission surface 23 of the semi-
conductor light source 2. Thus, as shown in FIG. 10, the
rotation angle 61 of the light control member 4 can be reduced
in comparison with the rotation angle 02 in a case where the
center O of the light emission surface 23 is defined as the
rotation center of the light control member 4. In this manner,
the drive member 5 can be downsized and lowered in output
and thus downsizing and cost reduction of the unit can be
achieved.
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[0166] In so far as the vehicle headlamp 1 according to the
third embodiment is concerned, the auxiliary lens section 31
is disposed at the lower side with respect to the main lens
section 30. Thus, when the drive member 5 is not driven, ifthe
light control member 4 is positioned in the first location, the
light control member 4 can be stopped at the lower side, that
is, in the gravitational direction. In this manner, it is sufficient
if the drive member 5 is inexpensive and low in output, for
example, is the solenoid 50 with its low output and the spring
52 with its small spring load and thus manufacturing costs can
be reduced.

[0167] In so far as the vehicle headlamp 1 according to the
third embodiment is concerned, the light control member 4
and the auxiliary lens section 31 that are positioned in the first
location partially overlap each other on top and bottom. Thus,
as shown in FIG. 9, if the light control member 4 and the
auxiliary lens section 31 are positioned at the lower side, a
large upper opening portion WU is obtained at the upper part
and a slight lower opening portion WD is formed at the lower
side. In this manner, as shown in the solid arrow A in FIG. 9,
a heat convection from the lower opening portion WD to the
upper opening portion WU is generated. As a result, the heat
that is generated in the semiconductor light source 2 (the LED
radiant heat), as indicated by the solid arrow B in FIG. 9, can
be released from the upper opening portion WU to the outside
along the heat convection, and the heat radiation effect can be
enhanced.

Fourth Embodiment

[0168] FIG. 17 shows a fourth embodiment of a vehicle
headlamp according to the present invention. Hereinafter, the
vehicle headlamp according to the fourth embodiment will be
described. In the figure, the same reference numerals in FIG.
1 to FIG. 16 designate the same constituent elements.
[0169] The vehicle headlamp 1 of the third embodiment
positions the auxiliary lens section 31 at the lower side with
respect to the main lens section 30, and positions the first
location of the light control member 4 at the lower side; and of
the variable focal point lens section 40 of the light control
member 4, a portion which is at the reference optical axis Z
side of the main lens section 30 is the upper portion 40U, and
another portion is the lower portion 40D. On the other hand,
the vehicle headlamp according to the fourth embodiment
positions the auxiliary lens section 31 at the upper side with
respect to the main lens section 30, and positions the first
location of the light control member 4 at the upper side; and
of the variable focal point lens section 40 of the light control
member 4, a portion which is at the reference optical axis Z
side of the main lens section 30 is a lower portion, and another
portion is an upper portion. In addition, the rotation center O1
of'the light control member 4 is positioned at the rear side and
at the upper side more significantly than the center O of the
light emission surface 23.

[0170] The vehicle headlamp according to the fourth
embodiment is made of the constituent elements and func-
tions as described above and thus is capable of achieving
advantageous effect which is substantially similar to that of
the vehicle headlamp 1 of the third embodiment.

Fifth Embodiment

[0171] FIG. 18 to FIG. 22 each show a fifth embodiment of
a vehicle headlamp according to the present invention. Here-
inafter, the vehicle headlamp according to the fifth embodi-
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ment will be described. In the figures, the same reference
numerals in FIG. 1 to FIG. 17 designate the same constituent
elements.

[0172] The conventional vehicle headlamp is provided with
a light source, a lens, a first reflection surface, and a second
reflection surface. In addition, in so far as the conventional
vehicle headlamp is concerned, when the first reflection sur-
face is positioned in an open position, light from the light
source transmits the lens and then the light is emitted toward
the forward direction of the vehicle, as a light distribution for
passing beam. Further, when the first reflection surface is
positioned in a light shading location, the light from the light
source is reflected on the first reflection surface, the thus
reflected light is reflected on the second reflection surface,
and the thus reflected light is emitted toward the forward
direction of the vehicle, as a light distribution pattern for
cruising beam.

[0173] Thus, in the conventional vehicle headlamp, if the
light from an upper portion of the light distribution pattern for
cruising beam is insufficient, the visibility of a traffic sign (an
overhead sign), a tree, a pedestrian or the like is prone to
lower. In addition, if the light from a lower portion of the light
distribution pattern for cruising beam is insufficient, a part of
the light distribution is missing, splitting of the light distribu-
tion or discontinuousness of the light distribution arises, and
the visibility of a lateral direction from a front side of the
vehicle is prone to lower.

[0174] However, in so far as the conventional vehicle head-
lamp is concerned, means for providing sufficient light to the
upper portion and the lower portion of the light distribution
pattern for cruising beam is not provided. Thus, in the con-
ventional vehicle headlamp, there may be a case in which a
good light distribution pattern for cruising beam is not
obtained.

[0175] A problem to be solved by the present invention is
that, in the conventional vehicle headlamp, there may be a
case in which a good light distribution pattern for cruising
beam is not obtained.

[0176] The present invention, as shown in FIG. 19, is pro-
vided with a semiconductor light source 2, a lens 3, a light
control member 4, and a drive member 5. The lens 3 is
composed of a main lens section 30 and an auxiliary lens
section 31. The drive member 5 positions the light control
member 4 to be switchable in movement between a first
location and a second location. A focal point F40U of an
upper portion 40U of the light control member 4 is displaced
to a lower side, and a focal point F40D of a lower portion 40D
of'the light control member 4 is displaced to an upper side. As
aresult, according to the present invention, a good high-beam
light distribution pattern HP is obtained.

[0177] When thelight control member 4 is positioned in the
first location shown in FIG. 4, the portion 40U that is posi-
tioned at the main lens section 30 side, of the variable focal
point lens section 40 of the light control member 4, is an upper
portion more significantly than the upper double-dotted chain
line shown in FIG. 18. When the light control member 4 is
positioned in the first location shown in FIG. 4, a portion 40D
opposite to the portion 40U that is positioned at the main lens
section 30 side, of the variable focal point lens section 40 of
the light control member 4, is a lower portion more signifi-
cantly than the lower double-dotted chain line shown in FIG.
18. Ofthe variable focal point lens section 40, an intermediate
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portion 40C is a portion between the upper double-dotted
chain line and the lower double-dotted chain line shown in
FIG. 18.

[0178] The upper portion 40U of the variable focal point
lens section 40 continuously displaces the reference focal
point F of the main lens section 30 to the lower side (refer to
F40U in FIG. 19). The intermediate portion 40C of the vari-
able focal point lens section 40 continuously displaces the
reference focal point F of the main lens section 30 to the upper
side (refer to F40C in FIG. 19). The lower portion 40D of the
variable focal point lens section 40 continuously displaces the
reference focal point F of the main lens section 30 to the upper
side (refer to F40D in FIG. 19) more significantly than the
intermediate portion 40C.

[0179] That is, the focal point F40U of the upper portion
40U of the variable focal point lens section 40 of the light
control member 4 is displaced to the lower side with respect
to a focal point of another portion (the focal point 40C of the
intermediate portion 40C and the focal point F40D of the
lower portion 40D). On the contrary, the focal point F40D of
the lower portion 40D of the variable focal point lens section
40 of the light control member 4 is displaced to the upper side
with respect to a focal point of another portion (the focal point
40C ofthe intermediate portion 40C and the focal point F40D
of'the upper portion 40U). The focal point F40C of the inter-
mediate portion 40C ofthe variable focal point lens section 40
of'the light control member 4 is neither displaced at the upper
side nor the lower sides.

[0180] (Description of Functions of Fifth Embodiment)
[0181] The vehicle headlamp 1 according to the fifth
embodiment is made of the constituent elements as described
above, and hereinafter, functions thereof will be described.
[0182] At the time of a normal mode, that is, when the
solenoid 50 is not powdered on, due to the spring force of the
spring 52, the reciprocating rod 54 is positioned in a forward
location, and the light control member 4 is positioned in a first
location. At this time, the variable focal point lens section 40
of the light control member 4, as shown in FIG. 4, is posi-
tioned between the light emission surface 23 of the semicon-
ductor light source 2 and the incidence surface 310 of the
auxiliary lens section 31 of the lens 3.

[0183] At the time of the normal mode, the light emitting
chip 20 of the semiconductor light source 2 is lit. Subse-
quently, of the light that is radiated from the light emission
surface 23 of the light emitting chip 20, the center light .1 and
a part of the peripheral light from the semiconductor light
source 2, as shown in FIG. 4, is directly made incident into the
main lens section 30 from the incidence surface 300 of the
main lens section 30 of the lens 3. At this time, the incident
light is controlled to be optically distributed in the incidence
surface 300. The incident light having been made incident to
the main lens section 30 is emitted from the emission surface
301 of the main lens section 30. At this time, the thus emitted
light is controlled to be optically distributed in the emission
surface 301. The emitted light from the main lens section 30
is emitted toward the forward direction of the vehicle C, as the
main light distribution pattern of the low-beam light distribu-
tion pattern LP having the lower horizontal cutoff line; the
oblique cutoff line, and the upper horizontal cutoff line.
[0184] On the other hand, of the light that is radiated from
the light emission surface 23 of the light emitting chip 20,
another part [.2 of the peripheral light from the semiconduc-
tor light source 2, as shown in FIG. 4, is made incident into the
variable focal point lens section 40 from the incidence surface
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40 of the variable focal point lens section 40 of the light
control member 4. At this time, the incident light is controlled
to be optically distributed in the incidence surface 400. The
incident light having been made incident into the variable
focal point lens section 40 is emitted from the emission sur-
face 401 of the variable focal point lens section 40. At this
time, the thus emitted light is controlled to be optically dis-
tributed in the emission surface 401.

[0185] The emitted light from the variable focal point lens
section 40 is made incident into the auxiliary lens 31 from the
incidence surface 310 of the auxiliary lens section 31. At this
time, the incident light is controlled to be optically distributed
in the incidence surface 310. The incident light having been
made incident into the auxiliary lens section 31 is fully
reflected on the reflection surface 311 of the auxiliary lens
section 31. At this time, the thus reflected light is controlled to
be optically distributed in the reflection surface 311. The
reflected light having been fully reflected is emitted from the
emission surface 312. At this time, the thus emitted light is
controlled to be optically distributed in the emission surface
312. The emitted light from the auxiliary lens section 31 is
emitted toward the forward direction of the vehicle C, as the
auxiliary light distribution of the low-beam light distribution
pattern LP.

[0186] Then, the main light distribution pattern and the
auxiliary light distribution pattern are combined (weighted)
with each other, and the low-beam light distribution pattern
LP shown in FIG. 8 (A) is obtained.

[0187] At this time, the focal point F40U of the upper
portion 40U of the variable focal point lens section 40, that is,
the focal point F40U of the upper portion 40U that is at the
reference optical axis Z side of the main lens section 30, of the
variable focal point lens section 40, is displaced to the lower
side with respect to the focal point F40C of the intermediate
portion 40C (and the focal point F40D of the lower portion
40D).

[0188] Thus, as shown in FIG. 4, the emitted light .3 hav-
ing been emitted from the upper portion 40U of the variable
focal point lens section 40 is obtained as downward emitted
light. Thus, even if the emitted light [.3 having been emitted
from the upper portion 40U of the variable focal point lens
section 40 is made incident to the main lens section 30 in
place of the auxiliary lens section 31, the emitted light 1.4
having been emitted from the main lens section 30 is oriented
downward. This downward emitted light 1.4 is obtained as a
part of the low-beam light distribution pattern LP.

[0189] Then, power is supplied to the solenoid 40. After-
wards, the reciprocating rod 54 is retracted and then is posi-
tioned in the backward location against the spring force of the
spring 52, and the light control member 4 rotates from the first
location to the second location and then is positioned in the
second location. That is, the light control member 4 having
been positioned between the semiconductor light source 2
and the auxiliary lens section 31 up to now, as shown in FIG.
5, is positioned between the light emission surface 23 of the
semiconductor light source 2 and the incidence surface 300 of
the main lens section 30 of the lens 3.

[0190] Subsequently, of the light that is radiated from the
light emission surface 23 of the light emitting chip 20, the
center light L1 of the semiconductor light source 2 is made
incident into the variable focal point lens section 40 from the
incidence surface 400 of the variable focal point lens section
40 of the light control member 4. At this time, the incident
light is controlled to be optically distributed in the incidence
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surface 400. The incident light having been made incident
into the variable focal point lens section 40 is emitted from the
emission surface 401 of the variable focal point lens section
40. At this time, the thus emitted light is controlled to be
optically distributed in the emission surface 401.

[0191] The emitted light from the variable focal point lens
section 40 is made incident into the main lens section 30 from
the incidence surface 300 of the main lens section 30. In
addition, a part of the peripheral light from the semiconductor
light source 2 is directly made incident into the main lens
section 30 from the incidence surface 300 of the main lens
section 30. At this time, the incident light is controlled to be
optically distributed in the emission surface 300. The incident
light having been made incident into the main lens section 30
is emitted from the emission surface 301 of the main lens
section 30. At this time, the thus emitted light is controlled to
be optically distributed in the emission surface 301. The
emitted light from the main lens section 30 is emitted toward
the forward direction of the vehicle C, as the main light
distribution pattern of the high-beam light distribution pattern
HP.

[0192] On the other hand, of the light that is radiated from
the light emission surface 23 of the light emitting chip 20,
another part [.2 of the peripheral light from the semiconduc-
tor light source 2, as shown in FIG. 5, is directly made inci-
dent into the auxiliary lens section 31 from the incidence
surface 310 of the auxiliary lens section 31. At this time, the
incident light is controlled to be optically distributed in the
incidence surface 310. The incident light having been made
incident into the auxiliary lens section 31 is fully reflected on
the reflection surface 311 of the auxiliary lens section 31. At
this time, the reflected light is controlled to be optically dis-
tributed in the reflection surface 311. The reflected light hav-
ing been fully reflected is emitted from the emission surface
312. At this time, the thus emitted light is controlled to be
optically distributed in the emission surface 312. The emitted
light from the auxiliary lens section 31 is emitted toward the
forward direction of the vehicle C, as the auxiliary light
distribution pattern of the high-beam light distribution pattern
HP.

[0193] Then, the main light distribution pattern and the
auxiliary light distribution pattern are combined (weighted)
with each other, and the high-beam light distribution pattern
HP shown in FIG. 8 (B) is obtained.

[0194] Here, the focal point F40U of the upper portion 40U
of the variable focal point lens section 40 is displaced to the
lower side with respect to the focal point F40C of the inter-
mediate portion 40C (and the focal point F40D of the lower
portion 40D). Thus, the emitted light having been emitted
from the upper portion 40U of the variable focal point lens
section 40 is obtained as downward emitted light. In this
manner, the downward emitted light having been emitted
from the upper portion 40U of the variable focal point lens
section 40 transmits the main lens section 30 and then is
deflected downward. As a result, a first variable light distri-
bution pattern HPM1 which is emitted from the upper portion
40U of the variable focal point lens section 40 and the main
lens section 30, as shown in FIG. 20 (A), is diffused to the
lower side (blurred to the lower side).

[0195] On the contrary, the focal point F40D of the lower
portion 40D of the variable focal point lens section 40 is
displaced to the upper side with respect to the focal point
F40C of the intermediate portion 40 (and the focal point F40U
of'the upper portion 40U). Thus, the emitted light having been
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emitted from the lower portion 40D of the variable focal point
lens section 40 is obtained as upward emitted light. In this
manner, the upward emitted light having been emitted from
the lower portion 40D of the variable focal point lens section
40 transmits the main lens section 30 and then is deflected
upward. As a result, a third variable light distribution pattern
HPM3 which is emitted from the lower portion 40D of the
variable lens section 40 and the main lens section 30, as
shown in FIG. 20 (C), is diffused to the upper side (blurred to
the upper side).

[0196] The focal point F40C of the intermediate portion
40C ofthe variable focal point lens section 40 is not displaced
at all. Thus, the emitted light having been emitted from the
intermediate portion 40C of the variable focal point lens
section 40 is obtained as the emitted light with its orientation
being kept unchanged as is. In this manner, the emitted light
with its orientation being kept unchanged as is, the light
having been emitted from the intermediate portion 40C of the
variable focal point lens section 40, transmits the main lens
section 30 with its orientation being kept unchanged as is. As
a result, a second variable light distribution pattern HPM2
that is emitted from the intermediate portion 40C of the vari-
able focal point lens section 40 and the main lens section 30,
as shown in FIG. 20 (B), is not diffused to the upper and lower
sides (not blurred to the upper and lower sides).

[0197] The first variable light distribution pattern HPM1,
the second variable light distribution pattern HPM2, and the
third variable light distribution pattern HPM13 are combined
(weighted) with one another, and a variable light distribution
pattern HPM shown in FIG. 21 (A) is obtained. It is to be
noted that a variable light distribution pattern HPMA shown
in FIG. 21 (B) is a variable light distribution pattern which is
obtained in a case where no focal point is displaced and a
variable focal point lens section which is fixed is used. Thus,
the variable light distribution pattern HPM shown in FIG. 21
(A) is diffused to both of the upper and lower sides with
respectto the variable light distribution pattern HPMA shown
in FIG. 21 (B) (blurred to both of the upper and lower sides).
That is, in so far as the variable light distribution pattern HPM
shown in FIG. 21 (A) is concerned, sufficient light is distrib-
uted to both of the upper and lower sides.

[0198] Then, the variable light distribution pattern HPS
shown in FIG. 21 (A) and a fixed light distribution pattern
which is not shown are combined (weighted) with each other,
and a high-beam light distribution pattern HP shown in FIG.
22 (A) is obtained. It is to be noted that a high-beam light
distribution pattern HPA shown in FIG. 22 (B) is a high-beam
light distribution pattern which is obtained when the variable
light distribution pattern HPMA shown in FIG. 21 (B) and the
fixed light distribution pattern which is not shown are com-
bined (weighted) with each other. The fixed light distribution
pattern is a light distribution pattern which is obtained by
subtracting the variable light distribution pattern HPM shown
in FIG. 21 (A) from the high-beam light distribution pattern
HP shown in FIG. 22 (A). That is, the fixed light distribution
pattern is a light distribution pattern other than the variable
light distribution pattern HPM that is emitted from the vari-
able focal point lens section 40 and the main lens section 30,
and is a fixed light distribution pattern formed by combining
(weighting): the fixed light distribution pattern that is emitted
from the main lens section 30 without passing through the
variable focal point lens section 40; and the fixed light distri-
bution pattern that is emitted from the auxiliary lens section
31 with each other.

Apr. 14, 2016

[0199] Here, in so far as the variable light distribution pat-
tern HPMA shown in FIG. 21 B) is concerned, sufficient light
is not distributed to both of the upper and lower sides. Thus,
in the high-beam light distribution pattern HPA shown in FIG.
22 (B), the light from the upper portion is insufficient (refer to
the arrow in FIG. 22 (B)). Thus, there is a problem in the
visibility of a traffic sign (an overhead sign), a tree, a pedes-
trian or the like. On the other hand, the light from the lower
portion is insufficient, a part of the light distribution (refer to
the small circle in FIG. 22 (B)) is missing, a splitting of the
light distribution arises between the variable light distribution
pattern HPMA and the fixed light distribution pattern, and
there is a problem in the visibility of the lateral direction from
the front side of the vehicle.

[0200] On the other hand, in so far as the variable light
distribution pattern HPM shown in FIG. 21 (A) is concerned,
sufficient light is distributed to both of the upper and lower
sides. Thus, in the high-beam light distribution pattern HP
shown in FIG. 22 (A), the light from the upper portion is
sufficient (refer to the arrow in FIG. 22 (A)). Thus, the vis-
ibility of a traffic sign (an overhead sign), a tree, a pedestrian
or the like is enhanced. On the other hand, the light from the
lower portion is also sufficient, missing of a part of the light
distribution (refer to the small circle in FIG. 22 (A)) is pre-
vented, splitting of the light distribution is eliminated
between the variable light distribution pattern HPM and the
fixed light distribution pattern, and the visibility of the lateral
direction from the front side of the vehicle is enhanced.
[0201] Afterwards, power supply to the solenoid 50 is shut
off. Then, the reciprocating rod 54 is advanced and is posi-
tioned in the forward location due to the spring force of the
spring 52, and the light control member 4 rotates from the
second location to the first location and is positioned in the
first location. That is, the light control member 4 having been
positioned between the semiconductor light source 2 and the
main lens section 30 up to now is positioned between the
semiconductor light source 2 and the auxiliary lens section
31.

[0202] (Description of Advantageous Effect of Fifth
Embodiment)
[0203] The vehicle headlamp 1 according to the fifth

embodiment is made of the constituent elements and func-
tions as described above, and hereinafter, advantageous effect
thereof will be described.

[0204] In so far as the vehicle headlamp 1 according to the
fifth embodiment is concerned, the focal point F40U of the
upper portion 40U of the variable focal point lens section 40
of the light control member 4 is displaced to the lower side
with respect to the focal points F40C, F40U of other portions
40C, 40D. Thus, as shown in FIG. 5, when the light control
member 4 is positioned in the second location, the emitted
light having been emitted from the upper portion 40U of the
variable focal point lens section 40 of the light control mem-
ber 4 is obtained as downward emitted light. On the other
hand, the focal point of the lower portion 40D of the variable
focal point lens section 40 of the light control member 4 is
displaced to the upper side with respect to the focal points
F40C, F40U of other portions 40 of the light control member
4. Thus, as shown in FIG. 5, when the light control member 4
is positioned in the second location, the emitted light having
been emitted from the lower portion 40D of the variable focal
point lens section 40 of the light control member 4 is obtained
as upward emitted light. In this manner, the upward emitted
light having been emitted from the variable focal point lens
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section 40 of the light control member 4 transmits the main
lens section 30 of the lens 3 and is deflected upward, whereas
the downward emitted light having been emitted from the
variable focal point lens section 40 of the light control mem-
ber 4 transmits the main lens section 30 of the lens 3 and is
deflected downward. As a result, the light from the upward
portion of the high-beam light distribution pattern HP is suf-
ficient, and the visibility of a traffic sign (an overhead sign), a
tree, a pedestrian or the like can be enhanced. In addition, the
light from the lower portion of the high-beam light distribu-
tion pattern HP is sufficient, and the visibility of the lateral
direction from the front side of the vehicle can be enhanced.
Thus, a good high-beam light distribution pattern is obtained.

[0205] In so far as the vehicle headlamp 1 according to the
fifth embodiment is concerned, the focal point F40C of the
intermediate portion 40C of the variable focal point lens
section 40 is neither displaced to the upper side nor lower
side. Thus, the emitted light having been emitted from the
intermediate portion 40C of the variable focal point lens
section 40 is obtained as the emitted light with its orientation
being kept unchanged as is. In this manner, the emitted light
with its orientation being kept unchanged as is, the light
having been emitted from the intermediate portion 40C of the
variable focal point lens section 40, transmits the main lens
section 30 with its orientation being kept unchanged as is. As
a result, the second variable light distribution pattern HPM2
that is emitted from the intermediate portion 40C of the vari-
able focal point lens section 40 and the main lens section 30,
as shown in FIG. 20 (B), is not diffused to the upper and lower
sides (not blurred to the upper and lower sides). In this man-
ner, a hot zone (high intensity of light zone) HZ is obtained at
the central portion of the high-beam light distribution pattern
HP, and distal the visibility is ensured.

[0206] In so far as the vehicle headlamp 1 according to the
fifth embodiment is concerned, the focal point F40U of the
upper portion 40U that is at the reference optical axis’s side of
the main lens section 30, of the variable focal point lens
section 40 of the light control member 4, is displaced to the
lower side with respect to the focal point D40D of the lower
portion 40D that is another portion. Thus, as shown in FIG. 4,
when the light control member 4 is positioned in the first
location, the emitted light 1.3 having been emitted from the
upper portion 40U of the variable focal point lens section 40
is obtained as downward emitted light. Thus, even if the
emitted light [.3 having been emitted from the upper portion
40U of the variable focal point lens section 40 is made inci-
dent to the main lens section 30 in place of the auxiliary lens
section 31, the emitted light [.4 having been emitted from the
main lens section 30 is oriented downward. This downward
emitted light .4 is obtained as a part of the low-beam light
distribution pattern. As a result, the generation of stray light
can be prevented.

[0207] Here, a case in which the focal point of the upper
portion 40U of the variable focal point lens section 40 is not
displaced at all or is displaced to the upper side, with respect
to the focal point of the lower portion 40D, will be described.
In this case, the emitted light having been emitted from the
upper portion 40 of the variable focal point lens section 40 is
not obtained as downward emitted light. Thus, if the emitted
light having been emitted from the upper portion 40U of the
variable focal point lens section 40 is made incident to the
main lens section 30, there may be a case in which the emitted
light L5 having been emitted from the main lens section 30 is
oriented upward (refer to the dashed arrow in FIG. 4). As a
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result, the generation of stray light cannot be prevented. On
the other hand, in so far as the vehicle headlamp 1 according
to the fifth embodiment is concerned, as described previously,
the generation of stray light can be prevented.

[0208] In so far as the vehicle headlamp 1 according to the
fifth embodiment is concerned, when the light control mem-
ber 4 is positioned in the first location, a part of the light from
the semiconductor light source 2 (the center light I.1 and a
part of the peripheral light) is directly made incident to the
main lens section 30 of the lens 3 and the residue of the light
from the semiconductor light source 2 (another part [.2 of the
peripheral light) is made incident to the auxiliary lens section
31 of the lens 3 via the light control member 4 and then from
the lens 3, the low-beam light distribution pattern LP is emit-
ted toward the forward direction of the vehicle C. In addition,
when the light control member 4 is positioned in the second
location, a part of the light from the semiconductor light
source 2 (the center light 1) is made incident to the main lens
section 30 of the lens 3 via the light control member 4 and a
part of the light from the semiconductor light source 2 (a part
of the peripheral light) is directly made incident to the main
lens section 30 of the lens 3 and the residue of the light from
the semiconductor light source 2 (another part [.2 of the
peripheral light) is directly made incident to the auxiliary lens
section 31 of the lens 2 and then from the lens 3, the high-
beam light distribution pattern HP is emitted toward the for-
ward direction of the vehicle C, as a result, in the light emis-
sion lens-type lamp unit, the low-beam light distribution
pattern LP and the high-beam light distribution pattern HP are
reliably obtained.

[0209] In so far as the vehicle headlamp 1 according to the
fifth embodiment is concerned, when the light control mem-
ber 4 is positioned in the first location, a part of the light from
the semiconductor light source 2 (the center light I.1 and a
part of the peripheral light) is directly made incident to the
main lens section 30 and the residue of the light from the
semiconductor light source 2 (another part [.2 of the periph-
eral light) is made incident to the auxiliary lens section 31 via
the light control member 4 and thus the light from the semi-
conductor light source 2 (the center light I.1 and a part of the
peripheral light or another part of the peripheral light [.2) can
be effectively utilized. In addition, when the light control
member 4 is positioned in the second location, a part of the
light from the semiconductor light source 2 (the center light
L1) is made incident to the main lens section 30 via the light
control member 4 and a part of the light from the semicon-
ductor light source 2 (a part of the peripheral light) is directly
made incident to the main lens section 30 and the residue of
the light from the semiconductor light source 2 (another part
L2 of the peripheral light) is directly made incident to the
auxiliary lens section 31 and thus the light from the semicon-
ductor light source 2 (the center light .1 and a part of the
peripheral light or another part L2 of the peripheral light) can
be effectively utilized.

[0210] The vehicle headlamp 1 according to the fifth
embodiment moves and switches the light control member 4
as one component between the first location and the second
location by way of the drive member 5. Thus, the position
precision of the first location and the second location of the
light control member 4 can be enhanced. Moreover, it is
sufficient if the drive member 5 is inexpensive and low in
output, for example, the solenoid 50 with its low output and
the spring 52 with its small spring load and thus manufactur-
ing costs can be reduced.
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[0211] In so far as the vehicle headlamp 1 according to the
fifth embodiment is concerned, the light control member 4
rotates between the first location and the second location by
way of the drive member 5, and the rotation center O1 of the
light control member 4 is positioned at the rear side more
significantly than the light emission surface 3 of the semicon-
ductor light source 2. Thus, as shown in FIG. 10, the rotation
angle 01 of the light control member 4 can be reduced in
comparison with the rotation angle 62 in a case where the
center O of the light emission surface 23 is defined as a
rotation center of the light control member 4. In this manner,
the drive member 5 can be downsized and low in output and
thus downsizing and cost reduction of the unit can be
achieved.

[0212] In so far as the vehicle headlamp 1 according to the
fifthembodiment is concerned, the auxiliary lens section 31 is
disposed at the lower side with respect to the main lens
section 30. Thus, when the drive member 5 is not driven, if the
light control member 4 is positioned in the first location, the
light control member 4 can be stopped at the lower side, that
is, in the gravitational direction. In this manner, it is sufficient
if the drive member 5 is inexpensive and low in output, for
example, the solenoid 50 with its low output and spring 52
with its small spring load and thus manufacturing costs can be
reduced.

[0213] In so far as the vehicle headlamp 1 according to the
fifth embodiment is concerned, the light control member 4
and the auxiliary lens section 31 that are positioned in the first
location partially overlaps with each other on top and bottom.
Thus, as shown in FIG. 9, if the light control member 4 and the
auxiliary lens section 31 are positioned at the lower side, a
large upper opening portion WU is obtained at the upper part
and a slight lower opening portion WD is formed at the lower
part. In this manner, as indicated by the solid arrow A in FIG.
9, a heat convection from the lower opening portion WD to
the upper opening portion WU is generated. As a result, a heat
which is generated in the semiconductor light source 2 (an
LED radiant heat), as indicated by the solid arrow B in FIG. 9,
can be released from the upper opening portion WU to the
outside along the heat convection, and the heat radiation
effect can be enhanced.

Sixth Embodiment

[0214] FIG.231t0FIG. 25 each show a sixth embodiment of
a vehicle headlamp according to the present invention. Here-
inafter, the vehicle headlamp according to the sixth embodi-
ment will be described. In the figures, the same reference
numerals in FIG. 23 to FIG. 25 designate the same constituent
elements.

[0215] The conventional headlamp is provided with: a light
source; a lens; a first reflection surface; and a second reflec-
tion surface. In addition, in so far as the conventional head-
lamp is concerned, when the first reflection surface is posi-
tioned in an open location, light from the light source
transmits the lens and then the light is emitted toward the
forward direction of the vehicle, as a light distribution pattern
for passing beam. In addition, when the first reflection surface
is positioned in a light shading location, the light from the
light source is reflected on the first reflection surface, the thus
reflected light is reflected on the second reflection surface,
and the thus reflected light is emitted toward the forward
direction of the vehicle, as a light distribution pattern for
cruising beam.
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[0216] Thus, in the conventional vehicle headlamp, there is
a need to emit the light distribution pattern for passing beam
and the light distribution pattern for cruising beam with high
precision by using a first reflection surface which is movable.
[0217] A problem to be solved by the present invention is
that there is a need to emit the light distribution pattern for
passing beam and the light distribution pattern for cruising
beam with high precision.

[0218] The present invention, as shown in FIG. 23, is pro-
vided with: a semiconductor light source 2; a lens 3; a light
control member 4; and a drive member 5. The lens 3 is
composed of: a main lens section 30; and an auxiliary lens
section 31. The drive member 5 positions the light control
member 4 to be switchable between the first location and the
second location. The light control member 4 is provided with:
a movable focal point lens section 40; and a fixed focal point
lens section 45. As aresult, the present invention is capable of
emitting the low-beam light distribution pattern LP and the
high-beam light distribution pattern HP with high precision.
[0219] (Description of Light Control Member 4)

[0220] The light control member 4, as shown in FIG. 23, is
provided with: a variable focal point lens section 40; a mount-
ing section 41; a fixed focal point lens section 45; and a
gradually variable focal point lens section 46. The light con-
trol member 4 is composed of a light transmission member,
and forms an integral structure.

[0221] The variable focal point lens section 40 is provided
at a central portion. The mounting section 41 is provided at
each of the left and right sides. The fixed focal point lens
section 45 is provided between the variable focal point lens
section 40 and the mounting section 41 and at the mounting
section 41 side. The gradually variable focal point lens sec-
tion 46 is provided between the variable focal point lens
section 40 and the fixed focal point lens section 45.

[0222] The mounting section 41 is positioned and mounted
to the base member 8 via the bearing member 7. As a result,
the light control member 4 is mounted to the base member 8
via the bearing member 7 so as to be rotatable between the
first location and the second location. The rotation center O1
of'the light control member 4 is positioned at the rear side and
at the lower side more significantly than the center O of the
light emission surface 23.

[0223] The light control member 4 is configured to be swit-
chable in movement (rotation) between the first location and
the second location by way of the drive member 5. The first
location, as shown in FIG. 4, is a location in which the
variable focal point lens section 40 is positioned between the
light emission surface 23 of the semiconductor light source 2
and the incidence surface 31 of the auxiliary lens section 31.
The second location, as shown in FIG. 5, is a location in which
the variable focal point lens section 40 is positioned between
the light emission surface 23 of the semiconductor light
source 2 and the central portion to which the center light [.1 of
the incidence surface 300 of the main lens section 30 is made
incident. When the light control lens section 4 is positioned in
the second location, as shown in FIG. 23, the variable focal
point lens section 40, the mounting section 41, the fixed focal
point lens section 45, and the gradually variable focal point
lens section 46 are arranged in parallel to one another in the
X-axis direction.

[0224] The variable focal point lens section 40 of the light
control member 4 that is positioned in the first location and
the auxiliary lens section 31 of the lens 3, as shown in FIG. 4,
partially (mostly) overlap each other on the top and bottom.
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As a result, between the semiconductor light source 2 and a
lower part of the lens 3 and the light control member 4, a slight
opening portion (a lower opening portion) is formed.

[0225] (Description of Variable Focal Point Lens Section
40)
[0226] The variable focal point lens section 40, when posi-

tioned in the first location, as shown in FIG. 4, transmits
another part L2 of the peripheral light and then makes it
incident into the auxiliary lens section 31. As a result, the
auxiliary light distribution pattern of the low-beam light dis-
tribution pattern LP is emitted to the forward direction of the
vehicle C from the emission surface 312 of the auxiliary lens
section 31.

[0227] The variable focal point lens section 40, when posi-
tioned in the second location, as shown in FIG. 5, transmits
the center light [.1 and then make the transmitted light inci-
dent into the central portion of the main lens section 30. As a
result, the variable light distribution pattern HPM (refer to
FIG. 25 (A)), that is a part of the main light distribution
pattern of the high-beam light distribution pattern HP, is emit-
ted toward the forward direction of the vehicle C from the
central portion of the emission surface 301 of the main lens
section 30. The variable light distribution pattern HPM is
formed by deflecting a portion of the main light distribution
pattern of the low-beam light distribution pattern LP.

[0228] Of the variable focal point lens section 40 of the
light control member 4, when positioned in the first location
shown in FIG. 4, the focal point F40U of the upper portion
40U (the upper portion more significantly than the upper
double-dotted chain line shown in FIG. 18), that is at the
reference optical axis Z side of the main lens section 30, is
displaced to the lower side with respect to the focal points
F40C, F40D of other portions 40C, 40D. On the contrary, of
the variable focal point lens section 40 of the light control
member 4, when positioned in the first location shown in FI1G.
4, the focal point D40D of the lower portion (the lower por-
tion more significantly than the double-dotted chain line
shown in FIG. 18) 40D that is opposite to the reference optical
axis Z side of the main lens section 30 is displaced with
respect to the focal points F40C, F40D of other portions 40C,
40D. The focal point F40C of the intermediate portion 40C
between the upper and lower sides of the variable focal point
lens section 40 of the light control member 4 is neither dis-
placed to the upper side nor the lower side (direction).
[0229] The focal point F40U of the upper portion 40U, as
shown in FI1G. 19, is continuously displaced to the lower side
with respect to the focal point F40C of the intermediate por-
tion 40 (and the focal point F40C of the lower portion 40D).
On the contrary, the focal point F40D of the lower portion
40D, as shown in FIG. 19, is continuously displaced to the
upper side with respect to the focal point F40C of the inter-
mediate portion 40C (and the focal point F40U of the upper
portion 40U). The focal point F40C of'the intermediate potion
40C, as shown in FIG. 19, is neither displaced to the upper
side nor the lower side (directions).

[0230] (Description of Fixed Focal Point Lens Section 45
and Gradually Variable Focal Point Lens Section 46)

[0231] The fixed focal point lens section 45 and the gradu-
ally variable focal point lens section 46, when positioned in
the second location, are positioned between the light emission
surface 23 of the semiconductor light source 2 and a portion
at each of the left and right sides of the central portion to
which the center light L1 of the incidence surface 300 of the
main lens section 30 is made incident. The fixed focal point
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lens section 45 transmits a part of the peripheral light with its
transparent state being kept unchanged as is, without being
deflected, and then makes it incident into the portions at each
of'the left and right sides of the central portion of the main lens
section 30. As a result, a fixed light distribution pattern HPF
(refer to FIG. 25 (B)), which is a part of the main light
distribution pattern of the high-beam light distribution pattern
HP, is emitted toward the forward direction of the vehicle C
from the portion at each of the left and right sides of the
central portion of the emission surface 301 of the main lens
section 30. The fixed light distribution pattern HPF is formed
without deflecting the portion that is emitted toward the lat-
eral direction of the main light distribution pattern of the
low-beam light distribution pattern LP.

[0232] The gradually variable focal point lens section 46
transmits a part of the peripheral light in a gradually varied
state from a deflected state of the variable focal point lens
section 40 to a fixed state of the fixed focal point lens section
45 or from the fixed state of the fixed focal point lens section
45 to the deflected state of the variable focal point lens section
40, and makes it incident into the portion at each of the left
and right sides of the central portion of the main lens section
30. As a result, a gradually variable light distribution pattern
(not shown) between the variable light distribution pattern
HPM and the fixed light distribution patter HPF that are part
of the main light distribution pattern of the high-beam light
distribution pattern HP is emitted toward the forward direc-
tion of the vehicle C from the portion at each of the left and
right sides of the central portion of the emission surface 301
of'the main lens section 30. It is to be noted that the gradually
variable light distribution pattern is formed between each of
the left and right end parts of the variable light distribution
pattern HPM and a respective one of a right end part of the
fixed light distribution pattern HPF at the left side and a left
end part of the fixed light distribution pattern HPF at the right
side.

[0233] A focal point of the fixed focal point lens section 45,
as shown in FIG. 19, is positioned at or near the reference
focal point F, and is fixed with respect to the reference focal
point F. A focal point of the gradually variable focal point lens
section 46, as indicated by the straight line inclined in FIG.
19, is gradually varied between the focal point of the fixed
focal point lens section 45 that is fixed with respect to the
reference focal point F and a respective of the focal points
F40C, F40D, F40U of the variable focal point lens section 40.
[0234] (Description of Mounting Section 41)

[0235] A horizontal sectional shape (a transverse sectional
shape) of the light control member 4, as shown in FIG. 23,
forms a substantial arc shape about or near the reference focal
point F. In particular, a horizontal sectional shape (a trans-
verse sectional shape) of the mounting section 41 is close to a
substantial arc shape. Of the light control member 4, at least
a perpendicular sectional shape (a longitudinal sectional
shape) of the mounting section 41 forms the shape as shown
in FIG. 24. That is, an interior surface 410 that is a surface
opposing to the semiconductor light source 2 of the mounting
section 41 forms a concave surface which is recessed with
respect to the semiconductor light source 2. In addition, an
exterior surface 411 which is an opposite surface to the sur-
face opposing to the semiconductor light source 2 of the
mounting section 41 forms a convex surface that protrudes to
the opposite side to the semiconductor light source 2. The
mounting section 41 forms a shape like a part of a tire shape.
Although the variable focal point lens section 40 forms a thick
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shape, the mounting section 41 forms a thin shape. As a result,
the mounting section 41 is rotatably mounted to the bearing
member 7 by elastic engagement (snap-fit).

[0236]

[0237] The vehicle headlamp 1 according to the sixth
embodiment is made of the constituent elements as described
above, and hereinafter, functions thereof will be described.

[0238] At the time of a normal mode, that is, when the
solenoid 50 is not powered on, due to the spring force of the
spring 52, the reciprocating rod 54 is positioned in a forward
location, and the light control member 4 is positioned in a first
location. At this time, the variable focal point lens section 40
of the light control member 4, as shown in FIG. 4, is posi-
tioned between the light emission surface 23 of the semicon-
ductor light source 2 and the incidence surface 310 of the
auxiliary lens section 31 of the lens 3.

[0239] At the time of the normal mode, the light emitting
chip 20 of the semiconductor light source 2 is lit. Subse-
quently, of the light that is radiated from the light emission
surface 23 of the light emitting chip 20, the center light L1 and
apart of the peripheral light of the semiconductor light source
2, as shown in FIG. 4, is directly made incident into the main
lens section 30 from the incidence surface 300 of the main
lens section 30 of the lens 3. At this time, the incident light is
controlled to be optically distributed in the incidence surface
300. The incident light having been made incident into the
main lens section 30 is emitted from the emission surface 301
of'the main lens section 30. At this time, the thus emitted light
is controlled to be optically distributed in the emission surface
301. The emitted light from the main lens section 30 is emit-
ted toward the forward direction of the vehicle C, as the main
light distribution pattern of the low-beam light distribution
pattern LP having: the lower horizontal cutoff line; the
oblique cutoff line; and the upper cutoff line.

[0240] On the other hand, of the light that is radiated from
the light emission surface 23 of the light emitting chip 20,
another part 1.2 of the peripheral light of the semiconductor
light source 2, as shown in FIG. 4, is made incident into the
variable focal point lens section 40 from the incidence surface
40 of the variable focal point lens section 40 of the light
control member 4. At this time, the incident light is controlled
to be optically distributed in the incidence surface 400. The
incident light having been made incident into the variable
focal point lens section 40 is emitted from the emission sur-
face 401 of the variable focal point lens section 40. At this
time, the thus emitted light is controlled to be optically dis-
tributed in the emission surface 401.

[0241] The emitted light from the variable focal point lens
section 40 is made incident into the auxiliary lens section 31
from the incidence surface 310 of the auxiliary lens section
31. At this time, the incident light is controlled to be optically
distributed in the incidence surface 310. The incident light
having been made incident into the auxiliary lens section 31 is
fully reflected on the reflection surface 311 of the auxiliary
lens section 31. At this time, the thus reflected light is con-
trolled to be optically distributed in the reflection surface 311.
The reflected light having been fully reflected is emitted from
the emission surface 312. At this time, the thus emitted light
is controlled to be optically distributed in the emission surface
312. The emitted light from the auxiliary lens section 31 is
emitted toward the forward direction of the vehicle C, as the
auxiliary light distribution pattern of the low-beam light dis-
tribution pattern LP.

(Description of Functions of Sixth Embodiment)
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[0242] Then, the main light distribution pattern and the
auxiliary light distribution pattern are combined (weighted)
with each other, and the low-beam light distribution pattern
LP shown in FIG. 8 (A) is obtained.

[0243] Afterwards, power is supplied to the solenoid 50.
Then, the reciprocating rod 54 is retracted and is positioned in
abackward position against the spring force of the spring 52,
and the light control member 4 rotates from the first location
to the second location and then is positioned in the second
location. That is, the light control member 4 having been
positioned between the semiconductor light source 2 and the
auxiliary lens section 31 up to now, as shown in FIG. 5, is
positioned between the light emission surface 23 of the semi-
conductor light source 2 and the incidence surface 300 of the
main lens section 30 of the lens 3.

[0244] Subsequently, of the light that is radiated from the
light emission surface 23 of the light emitting chip 20, the
center light L1 of the semiconductor light source 2 is con-
trolled to be optically distributed, and is made incident, from
the incidence surface 400 of the variable focal point lens
section 40 of the light control member 4, and the incident light
is controlled to be optically distributed, and is emitted, from
the emission surface 401.

[0245] The emitted light from the variable focal point lens
section 40 is deflected, and is controlled to be optically dis-
tributed, and is made incident, from the incidence surface 300
of the central portion of the main lens section 30, and the
incident light is controlled to be optically distributed, and is
emitted from, the emission surface 301. The emitted surface
from the central portion of the main lens section 30 is emitted
toward the forward direction of the vehicle C, as the variable
light distribution pattern HPM that is a part of the main light
distribution pattern of the high-beam light distribution pattern
HP that has deflected a part of the main light distribution
pattern of the low-beam light distribution pattern LP.

[0246] Inaddition, ofthe light that is radiated from the light
emission surface 23 of the light emitting chip 20, a part of the
peripheral light of the semiconductor light source 2 transmits
the inside of the fixed focal point lens 45 at each of the left and
right sides of the variable focal point lens section 40 of the
light control member 4 with its transparent state being kept
unchanged as is, without any deflection. The transmitted light
is made incident into the portion at each of the left and right
sides of the central portion of the main lens section 30. At this
time, the incident light is controlled to be optically distributed
in the incidence surface 300. The incident light having been
made incident to the portion at each of the left and right sides
of the central portion of the main lens section 30 is emitted
from the emission surface 301 of the portion at each of the left
and right sides of the central portion of the main lens section
30. At this time, the thus emitted light is controlled to be
optically distributed in the emission surface 301. The emitted
light from the portion at each of the left and right sides of the
central part of the main lens section 30 is emitted toward the
forward direction of the vehicle C, as the fixed light distribu-
tion pattern HPF that is a part of the main light distribution
pattern of the high-beam light distribution pattern HP that has
not deflected the residual portion of the main light distribution
pattern of the low-beam light distribution pattern LP.

[0247] Further, of the light that is radiated from the light
emission surface 23 of the light emitting chip 20, a part of the
peripheral light of the semiconductor light source 2 deflects
and transmits, at a deflection angle which is smaller than that
in the variable focal point lens section 40, the inside of the
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gradually variable focal point lens section 46 between the
variable focal point lens section 40 and the fixed focal point
lens section 45 of the light control member 4. The transmitted
light is made incident into the portion at each of the left and
right sides of the central portion of the main lens section 30.
At this time, the incident light is controlled to be optically
distributed in the incidence surface 300. The incident light
having been made incident into the portion at each of the left
and right sides of the central portion of the main lens section
30 is emitted from the emission surface 301 of the portion at
each of the left and right sides of the central portion of the
main lens section 30. At this time, the thus emitted light is
controlled to be optically distributed in the emission surface
301. The emitted light from the portion at each of the left and
right sides of the central portion of the main lens section 30 is
emitted toward the forward direction of the vehicle C, as the
gradually variable light distribution pattern that is a part of the
main light distribution pattern of the high-beam light distri-
bution pattern HP that is obtained by deflecting the residual
part of the main light distribution pattern of the low-beam
light distribution pattern LP at a deflection angle which is
smaller than a deflection angle at which the inside of the
variable focal point lens section 40 is transmitted.

[0248] The variable light distribution pattern HPM, the
fixed light distribution pattern HPF, and the gradually vari-
able light distribution pattern are combined (weighted) with
one another, and the combined pattern is emitted toward the
forward direction of the vehicle C, as a combined light dis-
tribution pattern HPMF which is a part of the main light
distribution pattern of the high-beam light distribution pattern
HP (refer to FIG. 25 (C)).

[0249] Furthermore, a part of the peripheral light of the
semiconductor light source 2 is directly made incident into
the main lens section 30 from the incidence surfaces 300 of
the upper portion and the lower portion of the main lens
section 30. At this time, the incident light is controlled to be
optically distributed in the emission surface 300. The incident
light having been made incident into of the upper portion and
the lower portion of the main lens section 30 is emitted from
the emission surface 301 of the main lens section 30. At this
time, the thus emitted light is controlled to be optically dis-
tributed in the emission surface 301. The emitted light from
the upper portion and the lower portion of the main lens
section 30 is emitted toward the forward direction of the
vehicle C, together with the combined light distribution pat-
tern HPMF, as a part of the main light distribution pattern of
the high-beam light distribution pattern HP.

[0250] On the other hand, of the light that is radiated from
the light emission surface 23 of the light emitting chip 20,
another part 1.2 of the peripheral light of the semiconductor
light source 2, as shown in FIG. 5, is directly made incident
into the auxiliary lens section 31 from the incidence surface
310 of the auxiliary lens section 31. At this time, the incident
light is controlled to be optically distributed in the incidence
surface 310. The incident light having been made incident
into the auxiliary lens section 31 is fully reflected on the
reflection surface 311 of the auxiliary lens section 31. At this
time, the thus reflected light is controlled to be optically
distributed in the reflection surface 311. The reflected light
having been fully reflected is emitted from the emission sur-
face 312. At this time, the thus emitted light is controlled to be
optically distributed in the emission surface 312. The emitted
light from the auxiliary lens section 31 is emitted toward the
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forward direction of the vehicle C, as the auxiliary light
distribution pattern of the high-beam light distribution pattern
HP.

[0251] Then, the main light distribution pattern and the
auxiliary light distribution pattern are combined (weighted)
with each other, and the high-beam light distribution pattern
HP shown in FIG. 8 (B) is obtained. It is to be noted that the
light having been made incident to the mounting section 41 of
the light control member 4 transmits it as is, and is shaded in
the lens covering member 6 and thus the incident light is not
emitted to the outside.

[0252] Then, power supply to the solenoid 50 is shut off.
Then, the reciprocating rod 54 is forward and is positioned in
the forward location due to the spring force of the spring 52,
and the light control member 4 rotates from the second loca-
tion to the first location and then is positioned in the first
location. That is, the light control member 4 having been
positioned between the semiconductor light source 2 and the
main lens section 30 up to now is positioned between the
semiconductor light source 2 and the auxiliary lens section
31.

[0253] (Description of Advantageous Effect of Sixth
Embodiment)
[0254] The vehicle headlamp 1 according to the sixth

embodiment is made of the constituent elements and func-
tions as described above, and hereinafter, advantageous effect
thereof will be described.

[0255] The vehicle headlamp 1 according to the sixth
embodiment is capable of deflecting a part of the low-beam
light distribution pattern LP at the time of emission of the
high-beam light distribution pattern HP by the variable focal
point lens section 40 of the light control member 4. In addi-
tion, by the fixed focal point lens section 45 of the light
control member 4, the portion that is emitted toward the
lateral direction of the low-beam light distribution pattern LP
at the time of emission of the high-beam light distribution
pattern HP can be disallowed to be deflected. In this manner,
the high-beam light distribution pattern HP and the low-beam
light distribution pattern LP can be emitted with high preci-
sion.

[0256] That is, in the light control member in which only
the variable focal point lens section is provided and the fixed
focal point lens section is not provided, at the time of emission
of the high-beam light distribution pattern, a boundary
between the portions at which the low-beam light distribution
pattern is deflected and is not deflected becomes unclear, and
there may be a case in which the high-beam light distribution
pattern with high precision is not obtained. On the contrary, in
so far as the vehicle headlamp 1 according to the sixth
embodiment is concerned, the fixed focal point lens section
45 that disallows deflection of a part of the low-beam light
distribution pattern LP is provided. Thus, at the time of emis-
sion of the high-beam light distribution pattern HP, the
boundary between the portions at which the low-beam light
distribution pattern LP is deflected and is not deflected can be
made clear, and the high-beam light distribution pattern HP
with high precision can be obtained.

[0257] In so far as the vehicle headlamp 1 according to the
sixth embodiment is concerned, the gradually variable focal
point lens section 46 is provided between the variable focal
point lens section 40 and the fixed focal point lens section 45.
Thus, a connection between the variable light distribution
pattern HPM that is obtained by the variable focal point lens
section 40 and the fixed light distribution pattern HPF that is



US 2016/0102831 Al

obtained by the fixed focal point lens section 45 can be
smoothly made by the gradually variable light distribution
pattern that is obtained by the gradually variable focal point
lens section 46. In this manner, a good combined light distri-
bution pattern HPMF is obtained and a good high-beam light
distribution pattern HP is obtained.

[0258] In so far as the vehicle headlamp 1 according to the
sixth embodiment is concerned, a perpendicular sectional
shape (alongitudinal sectional shape) of the mounting section
41 forms the shape as shown in FIG. 24. That is, the interior
surface 410 that is a surface opposing to the semiconductor
light source 2 of the mounting section 41 forms a concave
surface which is recessed with respect to the semiconductor
light source 2. In addition, the exterior surface 411 that is an
opposite surface to the surface opposing to the semiconductor
light source 2 of the mounting section 41 forms a convex
surface which protrudes to the opposite side to the semicon-
ductor light source 2. That is, the mounting section 41 forms
ashape whichis identical to a part of atire shape and thus even
if a thin shape is formed, this mounting section sufficiently
has elasticity and rigidity. As a result, it is optimal to rotatably
mount the mounting section 41 to the bearing member 7 by
elastic engagement (snap-fit). Moreover, it is optimal to posi-
tion the light control member 4 between the first location and
the second location while a stopper 44 of the mounting sec-
tion 41 abuts against a stopper 73 of the bearing member 7.

[0259] In so far as the vehicle headlamp 1 according to the
sixth embodiment is concerned, a planar shape of the mount-
ing section 41 forms a shape which is similar to a substantial
arc shape, and the interior surface 410 forms a concave shape
and the exterior surface 411 forms a convex shape. Thus, even
if the light from the semiconductor light source 2 is made
incident to the mounting section 41, the incident light trans-
mits the mounting section in its transparent state as is, without
any refraction, and thus, stray light is not generated. More-
over, the transmitted light from the mounting section 41 is
shaded by the lens covering member 6 and thus the transmit-
ted light is not emitted to the outside.

[0260] In so far as the vehicle headlamp 1 according to the
sixth embodiment is concerned, the light control member 4 is
composed of a light transmission member, and forms an
integral structure. Thus, the light from the semiconductor
light source 2 can be utilized through the variable focal point
lens section 40, the fixed focal point lens section 45, and the
gradually variable focal point lens section 46. That is, the
light from the semiconductor light source 2 can be effectively
utilized.

[0261] (Description of Examples Other than the Above
Embodiments)
[0262] In the foregoing embodiments, the vehicle head-

lamp 1 in a case where the vehicle C is for left-side traffic is
described. However, in the present invention, a vehicle head-
lamp in a case where the vehicle C is for right-side traffic can
be applied as well.

[0263] Inaddition, in the foregoing embodiments, the main
lens section 30 and the auxiliary lens section 31 of the lens 3
are integrated with each other. However, the main lens section
30 and the auxiliary lens section 31 of the lens 3 may be
separated from each other.

[0264] Further, in the foregoing embodiments, the light
control member 4 is rotated between the first location and the
second location. However, in the present invention, the light
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control member 4 may be slid between the first location and
the second location. In this case, sliding means is provided in
place of a rotary shaft.

[0265] Furthermore, in the foregoing embodiments, the
solenoid 50 is used as the drive member 5. However, in the
present invention, a member other than the solenoid 50, for
example, a motor or the like may be used as the drive member
5. In this case, between the motor and the light control mem-
ber 4, a driving force transmission mechanism is provided.
[0266] Still furthermore, in the foregoing embodiments, the
auxiliary lens section 31 of the lens 3 is a full reflection type
lens section. However, in the present invention, the auxiliary
lens section of the lens 3 may be a lens section other than the
full reflection type lens section, for example, a reflection type
lens section or a Fresnel type lens section.

[0267] Yet furthermore, in the foregoing embodiments, the
first light distribution pattern is the low-beam light distribu-
tion pattern LP, and the second light distribution pattern is the
high-beam light distribution pattern HP. However, in the
present invention, as the first light distribution pattern, there
may be a light distribution pattern other than the low-beam
light distribution pattern LP, for example, a light distribution
pattern which is emitted more downward than the horizontal
line HL.-HR from the left to the right of the screen in AFS or
ADB or the like, and as the second light distribution pattern,
there may be a light distribution pattern other than the high-
beam light distribution pattern HP, for example, a light dis-
tribution pattern which is emitted more upward than the hori-
zontal line HL.-HR from the left to the right of the screen in
AFS or ADB or the like.

[0268] Furthermore, in the fifth embodiment, the auxiliary
lens section 31 is positioned at the lower side with respect to
the main lens section 30, and the first location of the light
control member 4 is set at the lower side and the focal point
F40U of the upper portion 40U of'the variable focal point lens
section 40 is displaced to the lower side, and further, the focal
point F40D of the lower portion 40D of the variable focal
point lens section 40 is displaced to the upper side. However,
in the present invention, it may be that the auxiliary lens
section 31 is positioned at the lower side with respect to the
main lens section 30, and the first location of the light control
member 4 is set at the lower side, whereas the focal point
F40U of the upper portion 40U of'the variable focal point lens
section 40 is displaced to the upper side, and further, the focal
point F40D of the lower portion 40D of the variable focal
point lens section 40 is displaced to the lower side.

[0269] Still furthermore, in the sixth embodiment, in the
light control member 4, the gradually variable focal point lens
section 46 is provided between the variable focal point lens
section 40, and the fixed focal point lens section 45. However,
in the present invention, the gradually variable focal point
lens section 46 does not need to be provided at the light
control member 4.

[0270] Yet furthermore, in the sixth embodiment, the light
control member 4 is composed of a light transmission mem-
ber, and forms an integral structure. However, in the present
invention, the mounting section 41 may be optically non-
transmissive.

[0271] Furthermore, in the sixth embodiment, a configura-
tion is made such that, by the variable focal point lens section
40 ofthe light control member 4, a part of the low-beam light
distribution pattern LP is deflected at the time of emission of
the high-beam light distribution pattern HP, and by the fixed
focal point lens section 45 of the light control member 4, the
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residual part of the low-beam light distribution pattern L.P is
disallowed to be deflected at the time of emission of the
high-beam light distribution pattern HP. However, in the
present invention, a configuration may be made such that, by
the variable focal point lens section of the light control mem-
ber, a part of the high-beam light distribution pattern is
defected at the time of emission of the low-beam light distri-
bution pattern, and by the fixed focal point lens section of the
light control member, the residual part of the high-beam light
distribution pattern is disallowed to be deflected at the emis-
sion of the low-beam light distribution pattern.

[0272] Still furthermore, in the sixth embodiment, there is
used the light control member 4 in which the fixed focal point
lens section 45 is provided between the variable focal point
lens section 40 and the mounting section 41. However, in the
present invention, there may be a case of using the light
control member 4 in which the fixed focal point lens section
45 is not provided. In this case, at the time of emission of the
high-beam light distribution pattern, the boundary between
the portions at which the low-beam light distribution pattern
is deflected and is not deflected at all become slightly unclear;
and however, there is no problem in particular in terms of
precision of the high-beam light distribution pattern.

DESCRIPTION OF REFERENCE NUMERALS

[0273] 1 Vehicle headlamp

[0274] 2 Semiconductor light source

[0275] 20 Light emitting chip

[0276] 21 Board

[0277] 22 Connector

[0278] 23 Light emission surface

[0279] 3 Lens

[0280] 30 Main lens section

[0281] 300 Incidence surface of main lens section
[0282] 301 Emission surface of main lens section
[0283] 31 Auxiliary lens section

[0284] 310 Incidence surface of auxiliary lens section
[0285] 311 Reflection surface of auxiliary lens section
[0286] 312 Emission surface of auxiliary lens section
[0287] 32 Mounting section

[0288] 4 Light control member

[0289] 40 Variable focal point lens section

[0290] 40C Intermediate portion

[0291] 40D Lower portion

[0292] 40U Upper portion

[0293] 400 Incidence surface

[0294] 401 Emission surface

[0295] 41 Mounting section

[0296] 410 Interior surface

[0297] 411 Exterior surface

[0298] 42 Flongated hole

[0299] 43 Rotation hole

[0300] 44 Stopper

[0301] 45 Fixed focal point lens section

[0302] 46 Gradually variable focal point lens section
[0303] 5 Drive member

[0304] 50 Solenoid

[0305] 51 Connecting pin

[0306] 52 Spring

[0307] 53 Mounting section

[0308] 54 Reciprocating rod

[0309] 6 Lens covering member

[0310] 60 Opening portion

[0311] 61 Mounting section

[0312]
[0313]
[0314]
[0315]
[0316]
[0317]
[0318]
[0319]
[0320]
[0321]
[0322]
[0323]
[0324]
[0325]
[0326]
[0327]
[0328]
[0329]
[0330]
[0331]
[0332]
[0333]
[0334]
[0335]
[0336]
[0337]
[0338]
[0339]
[0340]
[0341]
[0342]
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7 Bearing member

70 Opening portion

71 Mounting section

72 Shaft part

73 Stopper

8 Base member

80 Light source mounting section

81 Lens mounting section

82 Base mounting section

9 Cooling member

C Vehicle

CL1 Lower horizontal cutoff line

CL2 Oblique cutoff line

CL3 Upper horizontal cutoff line

F Reference focal point of lens

F1 Pseudo focal point

F40C Focal point of intermediate portion

F40D Focal point of lower portion

F40U Focal point of upper portion

HL-HR Horizontal line from left to right of screen
HPF Fixed light distribution pattern

HPMF Combined light distribution pattern

HP, HPA High-beam light distribution pattern
HPM, HPMA Variable light distribution pattern
HPM1 First variable light distribution pattern
HPM2 Second variable light distribution pattern
HPMS3 Third variable light distribution pattern
HZ Hot zone

L1 Center light

L2 Another part of peripheral light

L3 Emitted light having been emitted from upper

portion of variable focal point lens section

[0343]
[0344]
[0345]
[0346]

L4 Downward emitted light

L5 Upward emitted light

LP Low-beam light distribution pattern

MHP Main light distribution pattern of high-beam

light distribution pattern

[0347]

MLP Main light distribution pattern of low-beam

light distribution pattern

[0348]
[0349]
[0350]

O Center of light emission surface
O1 Rotation center
SHP Auxiliary light distribution pattern of high-

beam light distribution pattern

[0351]

SLP Auxiliary light distribution pattern of low-

beam light distribution pattern

[0352]
[0353]
[0354]
[0355]
[0356]
[0357]
[0358]

VU-VD Vertical line from top to bottom of screen
WD Lower opening portion

WU Upper opening portion

XX-axis

Y Y-axis

Z Reference optical axis of lens (Z-axis)

01, 62 Rotation angle

1. A vehicle headlamp comprising:

a semiconductor light source;

a lens to emit light from the semiconductor light source
toward a forward direction of a vehicle, as a respective
one of a first light distribution pattern and a second light
distribution pattern;

a light control member; and

a drive member to position the light control member to be
switchable in movement between a first location and a
second location,

wherein the lens is composed of a main lens section and an
auxiliary lens section, and



US 2016/0102831 Al

wherein, when the light control member is positioned in the
first location that is a location between the semiconduc-
tor light source and the auxiliary lens section, the lens
emits the first light distribution pattern toward the for-
ward direction of the vehicle, and

when the light control member is positioned between the
second location that is a location between the semicon-
ductor light source and the main lens section, the lens
emits the second light distribution pattern toward the
forward direction of the vehicle, respectively.

2. The vehicle headlamp according to claim 1, wherein

the light control member comprises a variable focal point
lens section to displace, to an upper side, a focal point of
the auxiliary lens section when positioned in the first
location, with respect to a focal point of the auxiliary
lens section when positioned in the second location.

3. The vehicle headlamp according to claim 1, wherein

the light control member rotates between the first location
and the second location by way of the drive member, and

a rotation center of the light control member is positioned
at a rear side more significantly than a light emission
surface of the semiconductor light source.

4. The vehicle headlamp according to claim 1, wherein

the auxiliary lens section is disposed at a lower side with
respect to the main lens section.

5. The vehicle headlamp according to claim 4, wherein

the light control member and the auxiliary lens section that
are positioned in the first location partially overlap each
other on top and bottom.

6. A vehicle headlamp comprising:

a semiconductor light source;

a lens to emit light from the semiconductor light source
toward a forward direction of a vehicle, as a respective
one of a first light distribution pattern and a second light
distribution pattern;

a light control member; and

a drive member to position the light control member to be
switchable in movement between a first location and a
second location,

wherein the lens is composed of a main lens section and an
auxiliary lens section,

wherein, when the light control member is positioned in the
first location that is a location between the semiconduc-
tor light source and the auxiliary lens section, the lens
emits the first light distribution pattern toward the for-
ward direction of the vehicle, and

when the light control member is positioned between the
second location that is a location between the semicon-
ductor light source and the main lens section, the lens
emits the second light distribution pattern toward the
forward direction of the vehicle, respectively, and

wherein, when the light control member is positioned in the
first location, a portion which is positioned at the main
lens section’s side, of the light control member, dis-
places a focal point of the main lens section to a lower
side.

7. The vehicle headlamp according to claim 6, wherein

the light control member rotates between the first location
and the second location by way of the drive member, and

a rotation center of the light control member is positioned
at a rear side more significantly than a light emission
surface of the semiconductor light source.
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8. The vehicle headlamp according to claim 6, wherein

the auxiliary lens section is disposed at a lower side with
respect to the main lens section.

9. The vehicle headlamp according to claim 6, wherein

the light control member and the auxiliary lens section that
are positioned in the first location partially overlap each
other on top and bottom.

10. A vehicle headlamp comprising:

a semiconductor light source;

a lens to emit light from the semiconductor light source
toward a forward direction of a vehicle, as a respective
one of a first light distribution pattern and a second light
distribution pattern;

a light control member; and

a drive member to position the light control member to be
switchable in movement between a first location and a
second location,

wherein, when the light control member is positioned in the
first location that is a location between the semiconduc-
tor light source and the auxiliary lens section, the lens
emits the first light distribution pattern toward the for-
ward direction of the vehicle, and

when the light control member is positioned in the second
location that is a location between the semiconductor
light source and the main lens section, the lens emits the
second light distribution pattern to the forward direction
of the vehicle, respectively,

wherein a focal point of an upper portion of the light
control member is displaced to an upper side or a lower
side with respect to a focal point of another portion, and

wherein a focal point of a lower portion of the light control
member is displaced to a lower side or an upper side with
respect to the focal point of another portion.

11. The vehicle headlamp according to claim 10, wherein

a focal point of an intermediate portion between upper and
lower sides of the light control member is neither dis-
placed to the upper side nor the lower side.

12. The vehicle headlamp according to claim 10, wherein

of the light control member, when positioned in the first
location, a focal point of a portion which is at an optical
axis’s side of the main lens section is displaced to a
lower side with respect to a focal point of another por-
tion, and

of the light control member, when positioned in the first
location, a focal point of a portion opposite to the optical
axis’s side of the main lens section is displaced to an
upper side with respect to the focal point, of said another
portion.

13. The vehicle headlamp according to claim 10, wherein

the light control member rotates between the first location
and the second location by way of the drive member, and

a rotation center of the light control member is positioned
at a rear side more significantly than a light emission
surface of the semiconductor light source.

14. The vehicle headlamp according to claim 10, wherein

the auxiliary lens section is disposed at a lower side with
respect to the main lens section.

15. The vehicle headlamp according to claim 14, wherein

the light control member and the auxiliary lens section that
are positioned in the first location partially overlap each
other on top and bottom.
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16. A vehicle headlamp comprising:

a semiconductor light source;

a lens to emit light from the semiconductor light source
toward a forward direction of a vehicle, as a respective
one of a first light distribution pattern and a second light
distribution pattern;

a light control member; and

a drive member to position the light control member to be
switchable in movement between a first location and a
second location,

wherein, when the light control member is positioned in the
first location that is a location between the semiconduc-
tor light source and the auxiliary lens section, the lens
emits the first light distribution pattern toward the for-
ward direction of the vehicle, and

when the light control member is positioned in the second
location that is a location between the semiconductor
light source and the main lens section, the lens emits the
second light distribution pattern to the forward direction
of'the vehicle, respectively, and
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wherein the light control member is composed of a light
transmission member, and comprises a variable focal
point lens and a mounting section.

17. The vehicle headlamp according to claim 16, wherein

between the variable focal point lens section and the
mounting section, a fixed focal point lens section is
provided.

18. The vehicle headlamp according to claim 17, wherein

between the variable focal point lens section and the fixed
focal point lens section, a gradually variable focal point
lens section is provided.

19. The vehicle headlamp according to claim 16, wherein

of the light control member, at least a surface opposing to
the semiconductor light source of the mounting section
forms a concave surface which is recessed with respect
to the semiconductor light source, and at least an oppo-
site surface to the surface opposing to the semiconductor
light source of the mounting section forms a convex
surface which protrudes to an opposite side to the semi-
conductor light source.

#* #* #* #* #*



