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(54) VEHICLE HEADLAMP

(57) A vehicle headlamp (1) includes a first light
source (30L), (30H) that emits light to be one of a low
beam and a high beam, a second light source (30S), and
a projection lens (60) that projects the light from the first
light source (30L), (30H) to a front of a vehicle and
projects light from the second light source (30S) to a side
of the vehicle, and in the projection lens (60), a part of an
area through which the light from the second light source
(30S) propagates is used also as an area through which
the light from the first light source (30L), (30H) propa-
gates.
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Description

Technical Field

[0001] The present invention relates to a vehicle head-
lamp.

Background Art

[0002] A known vehicle headlamp includes a head-
lamp that emits light to be a low beam to the front of a
vehicle and a cornering lamp that emits light to each of the
left and right sides of a vehicle. Patent Literature 1
described below discloses such a vehicle headlamp. In
the vehicle headlamp, the cornering lamp is lit with illu-
minance lower than specified illuminance. By lighting
such a cornering lamp, the visibility of sides is ensured,
and the power consumption is reduced as compared with
the case where the cornering lamp is lit at the specified
illuminance that is the original illuminance.
[0003] Another known vehicle headlamp includes: a
lamp unit for a low beam that emits light of a low-beam
light distribution pattern to the front of a vehicle; and an
auxiliary lamp unit that emits light of another light dis-
tribution pattern projected to the neighborhood of the low-
beam light distribution pattern in the left-right direction.
Patent Literature 2 described below discloses such a
vehicle headlamp. In the vehicle headlamp, a horizontally
long light distribution pattern including a low-beam light
distribution pattern and another light distribution pattern
is projected to the front of a vehicle, a traveling road in
front of a vehicle is widely irradiated, and visibility is
improved.
[0004]

[Patent Literature 1] JP 2014‑4882 A
[Patent Literature 2] JP 2005‑141919 A

Summary of Invention

[0005] A vehicle headlamp of a first aspect of the
present invention includes a first light source that emits
light to be one of a low beam and a high beam, a second
light source, and a projection lens that projects the light
from the first light source to a front of a vehicle and
projects light from the second light source to a side of
the vehicle, and in the projection lens, a part of an area
through which the light from the second light source
propagates is used also as an area through which the
light from the first light source propagates.
[0006] In the vehicle headlamp of the first aspect, a part
of the area in the projection lens, through which the light
from the second light source propagates, is used also as
a part of the area through which the light from the first light
source propagates. Accordingly, in the projection lens,
the area through which the light from the second light
source propagates is not used also as the area through
which the light from the first light source propagates, and

the projection lens can be downsized as compared with a
case where these areas are located apart from each
other. Therefore, with this configuration, the vehicle
headlamp can be downsized.
[0007] In the vehicle headlamp of the first aspect, at
least a part of the light from the second light source may
be emitted from an emission area of the projection lens,
from which the light from the first light source is emitted.
[0008] With this configuration, the projection lens can
be downsized as compared with a case where both the
emission area from which the light from the first light
source is emitted and the emission area from which
the light from the second light source is emitted are
located apart from each other in the projection lens.
Therefore, with this configuration, the vehicle headlamp
can be downsized.
[0009] A vehicle headlamp of the first aspect of the
present invention includes a first light source that emits
light to be one of a low beam and a high beam, a second
light source, and a projection lens that projects the light
from the first light source to a front of a vehicle and
projects light from the second light source to a side of
the vehicle, and at least a part of the light from the second
light source is emitted from an emission area of the
projection lens, from which the light from the first light
source is emitted.
[0010] In the vehicle headlamp of the first aspect, at
least a part of the light from the second light source is
emitted from an emission area of the projection lens, from
which the light from the first light source is emitted.
Accordingly, the projection lens can be downsized as
compared with a case where both the emission area
from which the light from the first light source is emitted
and the emission area from which the light from the
second light source is emitted are located apart from
each other in the projection lens. Therefore, with this
configuration, the vehicle headlamp can be downsized.
[0011] In the vehicle headlamp of the first aspect, the
light from the second light source may travel directly from
an incident area of the projection lens on which the light
from the second light source is incident to the emission
area of the projection lens.
[0012] As compared with a case where the light from
the second light source travels from the incident area of
the projection lens to the emission area of the projection
lens by being reflected inside the projection lens, this
configuration can reduce loss of light, such as leakage of
a part of light to the outside of the projection lens when
light is reflected inside the projection lens.
[0013] In the vehicle headlamp of the first aspect, the
emission area may include a first area that emits the light
from the first light source, and a second area that is
located adjacent to the first area and emits the light from
the first light source and the light from the second light
source.
[0014] In the vehicle headlamp of the first aspect, at
least a part of an incident area of the projection lens on
which the light from the second light source is incident
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may not overlap an incident area of the projection lens, on
which the light from the first light source is incident.
[0015] In the vehicle headlamp of the first aspect, the
first light source may comprise two first light sources, one
first light source of the two first light sources may emit light
of a low beam, the other first light source of the two first
light sources may emits light of a high beam, and the light
from the second light source may be emitted from the
emission area from which the light from the first light
source provided on an outer side of the vehicle among
the one first light source and the other first light source is
emitted.
[0016] In the vehicle headlamp of the first aspect, in the
projection lens, a part of an area through which the light
from the second light source propagates may be used
also as an area through which the light from the first light
source propagates.
[0017] With these configurations, in the projection lens,
the area through which the light from the second light
source propagates is not used also as the area through
which the light from the first light source propagates, and
the projection lens can be downsized as compared with a
case where these areas are located apart from each
other. Therefore, with these configurations, the vehicle
headlamp of the first aspect can be downsized.
[0018] As described above, the first aspect of the pre-
sent invention can provide a vehicle headlamp that can
be downsized.
[0019] A vehicle headlamp of a second aspect of the
present invention includes a lamp unit of a projector
ellipsoid system (PES) type, the lamp unit including a
first light source that emits first light to be one of light of a
low-beam light distribution pattern or light of an additional
light distribution pattern that is added to the low-beam
light distribution pattern to form a high-beam light dis-
tribution pattern, a reflector that covers the first light
source and reflects at least a part of the first light from
the first light source, and a projection lens that projects
the first light reflected by the reflector to a front of a
vehicle, and a second light source that emits second light
of another light distribution pattern reflected by the re-
flector and projected to a front of the vehicle and to a
neighborhood of a light distribution pattern of the first light
by the projection lens, and the second light source is
mounted at a position covered by the reflector in the lamp
unit.
[0020] In the vehicle headlamp of the second aspect,
the first light source and the second light source are
mounted at positions covered by the reflector in the same
PES-type lamp unit. Accordingly, as compared with a
case where the lamp unit on which the first light source is
mounted and the lamp unit on which the second light
source is mounted are provided separately, the vehicle
headlamp can be downsized while being capable of
projecting, to the front of a vehicle, a horizontally long
light distribution pattern including a light distribution pat-
tern of the light from the first light source and another light
distribution pattern of the light from a second light source,

which is different from the light distribution pattern.
[0021] In the vehicle headlamp of the second aspect,
the lamp unit may further include a shade that is provided
between the reflector and the projection lens and blocks a
part of each of the first light and the second light forming
the low-beam light distribution pattern reflected by the
reflector.
[0022] In this configuration, the cutoff line of a low-
beam light distribution pattern is formed by the shade.
Moreover, in this configuration, the second light from the
second light source is reflected by the reflector, a part of
the second light reflected by the reflector is blocked by the
shade, and the other part of the second light is projected
to the front of a vehicle by the projection lens without
being blocked by the shade. With this configuration, the
light distribution pattern of the second light is prevented
from being projected above the cutoff line of the low-
beam light distribution pattern. Therefore, a driver of a
vehicle can be prevented from having a feeling of stran-
geness due to the light distribution pattern of the second
light being projected above the cutoff line when the low-
beam light distribution pattern is projected.
[0023] In the vehicle headlamp of the second aspect,
the second light source may be provided adjacent to the
first light source in a left-right direction of the vehicle and
at a height position identical to a height position of the first
light source.
[0024] Alternatively, in the vehicle headlamp of the
second aspect, the second light source may be provided
adjacent to the first light source in the left-right direction of
the vehicle and at a position below the first light source.
[0025] In the vehicle headlamp of the second aspect,
the lamp unit may further include a shade that is provided
between the reflector and the projection lens and blocks a
part of the first light forming the low-beam light distribution
pattern reflected by the reflector, and the other part of the
first light and the second light that are reflected by the
reflector may be projected to a front of the vehicle by the
projection lens without being blocked by the shade.
[0026] In these configurations as well, the cutoff line of
the low-beam light distribution pattern is formed by the
shade. Furthermore, in these configurations, the second
light from the second light source is reflected by the
reflector, the second light reflected by the reflector is
projected to the front of a vehicle by the projection lens
without being blocked by the shade. With this configura-
tion, as compared with a case where the second light is
blocked by the shade, the second light is not blocked by
the shade, and thus the front of a vehicle can be irradiated
without waste, and deterioration of the shade due to
irradiation of the second light can be prevented.
[0027] In the vehicle headlamp of the second aspect,
the second light source may be provided adjacent to the
first light source in the left-right direction of the vehicle
and at a position below the first light source.
[0028] Alternatively, in the vehicle headlamp of the
second aspect, the second light source may be provided
at a position further on a rear side with respect to the first
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light source.
[0029] In the vehicle headlamp of the second aspect,
the first light may be light forming the additional light
distribution pattern, and when the first light source does
not emit the first light and a front of the vehicle is irradiated
with the first light of the low-beam light distribution pat-
tern, the light distribution pattern of the second light from
the second light source may be projected to a neighbor-
hood of an area in front of the vehicle based on an
assumption that the additional light distribution pattern
is projected to a front of the vehicle, and the low-beam
light distribution pattern.
[0030] In the vehicle headlamp of the second aspect,
the first light may be light forming the additional light
distribution pattern, and when the first light source emits
the first light and a front of the vehicle is irradiated with the
first light of the low-beam light distribution pattern, the
light distribution pattern of the second light from the
second light source may be projected to a neighborhood
of the additional light distribution pattern and the low-
beam light distribution pattern.
[0031] In the vehicle headlamp of the second aspect,
the lamp unit may further include a first light source that
emits first light to be light of the low-beam light distribution
pattern and the other of light of the additional light dis-
tribution pattern, the first light source being mounted at a
position covered by the reflector.
[0032] As described above, the second aspect of the
present invention can provide a vehicle headlamp that
can be downsized while being capable of projecting, to
the front of a vehicle, a horizontally long light distribution
pattern including a certain light distribution pattern and
another light distribution pattern different from this light
distribution pattern.

Brief Description of Drawings

[0033]

[FIG. 1] FIG. 1 is a schematic view of a vehicle
headlamp according to a first embodiment as a first
aspect of the present invention.
[FIG. 2] FIG. 2 is a sectional view schematically
illustrating a lamp unit for a low beam.
[FIG. 3] FIG. 3 is a sectional view schematically
illustrating a lamp unit for a high beam.
[FIG. 4] FIG. 4 is a schematic view of the vehicle
headlamp in a modification.
[FIG. 5] FIG. 5 is a schematic view of a vehicle
headlamp according to a second embodiment as a
second aspect of the present invention.
[FIG. 6] FIG. 6 is a sectional view schematically
illustrating a lamp unit for a low beam.
[FIG. 7] FIG. 7 is a diagram illustrating a low-beam
light distribution pattern and an enlarged light dis-
tribution pattern.
[FIG. 8] FIG. 8 is a diagram illustrating a high-beam
light distribution pattern and the enlarged light dis-

tribution pattern.
[FIG. 9] FIG. 9 is a view illustrating a first modification
of the position of a second light source.
[FIG. 10] FIG. 10 is a view illustrating a second
modification of the position of the second light
source.
[FIG. 11] FIG. 11 illustrates a third modification of the
position of the second light source, and is a top view
of a first light source and the second light source and
the periphery thereof in the third modification.
[FIG. 12] FIG. 12 is a view illustrating a manner of
traveling of each of first light and second light in the
third modification.
[FIG. 13] FIG. 13 is a diagram illustrating the low-
beam light distribution pattern and the enlarged light
distribution pattern according to the third modifica-
tion.
[FIG. 14] FIG. 14 illustrates a fourth modification of
the position of the second light source, and is a top
view of the first light source and the second light
source and the periphery thereof in the fourth mod-
ification.
[FIG. 15] FIG. 15 is a view illustrating a manner of
traveling of each of the first light and the second light
in the fourth modification.
[FIG. 16] FIG. 16 is a diagram illustrating the low-
beam light distribution pattern and the enlarged light
distribution pattern according to the fourth modifica-
tion.
[FIG. 17] FIG. 17 is a diagram illustrating the high-
beam light distribution pattern and the enlarged light
distribution pattern according to the fourth modifica-
tion.
[FIG. 18] FIG. 18 illustrates a fifth modification of the
positions of the first light source and the second light
source, and is a top view of the first light source and
the second light source and the periphery thereof in
the fifth modification.

Description of Embodiments

[0034] Hereinafter, embodiments for implementing a
vehicle headlamp according to the present invention will
be illustrated together with the accompanying drawings.
The embodiments illustrated below are intended to facil-
itate understanding of the present invention and are not
intended for a limited interpretation of the present inven-
tion. The present invention can be modified and improved
without departing from the spirit thereof. Note that the
drawings referred to below may illustrate each member
by changing dimensions thereof for facilitating under-
standing. In the drawings, for the sake of ensuring view-
ability, only some of similar components are denoted by
reference signs, and some reference signs may be
omitted.
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(First Embodiment)

[0035] A first embodiment as a first aspect of the pre-
sent invention will be described. FIG. 1 is a schematic
view of a vehicle headlamp according to the present
embodiment. Such a vehicle headlamp 1 is generally
provided in each of the left-right directions on the front
side of a vehicle, and the left and right vehicle headlamps
1 have a substantially symmetrical configuration in the
left-right direction.Therefore, in the presentembodiment,
the vehicle headlamp 1 on the left side will be described.
Note that, in the present specification, "right" means the
right side in the forward direction of a vehicle, and "left"
means the left side in the forward direction. The vehicle in
the present embodiment is an automobile.
[0036] The vehicle headlamp 1 includes a housing
case 10, a lamp unit 1L for a low beam, a lamp unit 1H
for a high beam, and a side lamp unit 1S that emits light to
the left side of a vehicle. In the present embodiment, the
lamp unit 1L is located on the outer side of a vehicle with
respect to the lamp unit 1H, and is aligned with the lamp
unit 1H in the left-right direction. The side lamp unit 1S is a
side irradiation lamp, a so-called cornering lamp.
[0037] The housing case 10 includes a housing 11 and
a front cover 12. The housing 11 is formed in a box shape
having an opening on the front side, and the front cover12
is fixed to the housing 11 so as to close the opening. In this
way, a housing space surrounded by the housing 11 and
the front cover 12 is formed in the housing case 10, and
the lamp units 1L, 1H, and 1S are disposed in the housing
space. The front cover 12 transmits light emitted from the
lamp units 1L, 1H, and 1S.
[0038] FIG. 2 is a sectional view schematically illustrat-
ing the lamp unit 1L. The lamp unit 1L includes a base
plate 20, a first light source 30L, a light control circuit 40, a
heat sink 51, a cooling fan 52, a projection lens 60, a
reflector 70, and a shade 80.
[0039] The base plate 20 is a metal plate-shaped
member extending substantially in the vertical direction
and is fixed to the housing 11 of the housing case 10. The
base plate 20 includes an opening 21 extending through
the base plate 20 in the front-rear direction, and the
opening 21 is located on the optical path of light emitted
from the first light source 30L.
[0040] A bracket 22 is coupled to the base plate 20.
One end of a plurality of optical axis adjusting screws 23
are screwed to the bracket 22, and the optical axis
adjusting screws 23 are supported by the housing 11.
A head 23A serving as the other end of the optical axis
adjusting screw 23 is exposed to the outside of the
housing space of the housing case 10. The bracket 22
is screwed and tilted by rotating the head 23A, and the
optical axis can be adjusted in the up-down and left-right
directions.
[0041] The first light source 30L in the lamp unit 1L
emits light to be a low beam. The first light source 30L
includes, for example, a light emitting diode (LED).
Switching ON and OFF of the power supply for the first

light source 30L, intensity of light from the first light source
30L, and the like are controlled by the light control circuit
40. The light control circuit 40 and the first light source 30L
are fixed to a base board 51A of the heat sink 51 de-
scribed later.
[0042] The heat sink 51 includes the metal base board
51A extending substantially in the horizontal direction,
and the first light source 30L and the light control circuit 40
are fixed to one surface side of the base board 51A. In
addition, a plurality of heat dissipation fins 51B is inte-
grally provided on a surface of the base board 51A
opposite to a side where the first light source 30L and
the light control circuit 40 are provided. Among the plur-
ality of heat dissipation fins 51B, the heat dissipation fin
51B located at the foremost position is fixed to the back
surface of the base plate 20. The cooling fan 52 is dis-
posed with a gap interposed between the cooling fan 52
and the heat dissipation fin 51B and is fixed to the heat
sink 51. The heat generated by the first light source 30L
and the light control circuit 40 is transmitted from the base
board 51A to the heat dissipation fin 51B, and the heat
dissipation fin 51B is cooled by the airflow caused by the
rotation of the cooling fan 52. Therefore, the heat of the
first light source 30L and the light control circuit 40 is
efficiently diffused.
[0043] The reflector 70 includes a curved plate material
and is fixed to the baseboard 51A of the heat sink 51 so as
to cover the first light source 30L. The surface of the
reflector 70 opposing the first light source 30L is a re-
flective surface 70R that reflects light from the first light
source 30L without transmitting the light. The reflective
surface 70R is based on an ellipsoidal curved surface,
and the first light source 30L is disposed at or near a
position of a first focal point of the ellipsoidal curved
surface. At least a part of light emitted from the first light
source 30L is reflected by the reflective surface 70R
toward the projection lens 60 through the opening 21,
is transmitted through the projection lens 60, and is
emitted.
[0044] The projection lens 60 is a convex lens, is dis-
posed in front of the base plate 20, and is fixed to the base
plate 20 with a lens holder 64 interposed therebetween.
The projection lens 60 includes: an incident area 61L on
which light from the first light source 30L is incident; and
an emission area 62L from which light from the first light
source 30L incident on the projection lens 60 from the
incident area 61L is emitted forward. The incident area
61L is convexly curved rearward and opposes the emis-
sion area 62L. The emission area 62L is convexly curved
forward. In the present embodiment, the projection lens
60 is disposed such that the rear focal point of the
projection lens 60 is located at or near the second focal
point of the reflective surface of the reflector 70. That is, in
the lamp unit 1L of the present embodiment, a projector
ellipsoid system (PES) optical system is adopted.
[0045] The shade 80 is disposed between the first light
source 30L and the projection lens 60 and is fixed to the
base plate 20. An edge portion 81, which is an upper end
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portion of the shade 80, is located at or near the second
focal point of the ellipsoidal curved surface of the reflec-
tive surface 70R. The shade 80 is irradiated with a part of
light emitted from the first light source 30L and reflected
by the reflector 70. The shade 80 blocks a part of light
from the first light source 30L such that a light distribution
pattern of light emitted from the emission area 62L of the
projection lens 60 matches a low-beam light distribution
pattern. Therefore, a part of light is blocked by the shade
80 and is not incident on the projection lens 60. The other
part of light travels directly from the reflective surface 70R
to the incident area 61L of the projection lens 60 without
being blocked by the shade 80. This light is incidenton the
incident area 61L or is reflected by the edge portion 81 of
the shade 80, and is incident on the incident area 61L. In
this way, light of a low-beam light distribution pattern
reflecting the shape of the cutline by the edge portion
81 of the shade 80 is emitted from the emission area 62L
of the projection lens 60.
[0046] FIG. 3 is a sectional view schematically illus-
trating the lamp unit 1H. The lamp unit 1H has the same
configuration as the lamp unit 1L except that the shade 80
is omitted from the configuration of the lamp unit 1L and a
first light source 30H is provided instead of the first light
source 30L.
[0047] The first light source 30H in the lamp unit 1H
emits light to be a high beam. The first light source 30H
includes, for example, an LED. Switching ON and OFF of
the power supply for the first light source 30H, intensity of
light from the first light source 30H, and the like are
controlled by the light control circuit 40 of the lamp unit
1H, similarly to the lamp unit 1L. In the heat sink 51 and
the cooling fan 52 of the lamp unit 1H, similarly to the lamp
unit 1L, the heat of the first light source 30H and the light
control circuit 40 of the lamp unit 1H is efficiently diffused.
[0048] A surface of the reflector 70 in the lamp unit 1H,
opposing the first light source 30H, is the reflective sur-
face 70R that reflects light from the first light source 30H
without transmitting the light. The reflective surface 70R
is based on an ellipsoidal curved surface, and the first
light source 30H is disposed at or near a position of a first
focal point of the ellipsoidal curved surface. At least a part
of light emitted from the first light source 30H is reflected
by the reflective surface 70R of the lamp unit 1H toward
the projection lens 60 through the opening 21, is trans-
mitted through the projection lens 60, and is emitted.
[0049] In FIG. 3, the emission area and the incident
area of the projection lens 60 of the lamp unit 1H are
illustrated as an incident area 61H and an emission area
62H. Light from the first light source 30H is incident on the
incident area 61H via the reflective surface 70R, and the
incident area 61H is convexly curved rearward. The
emission area 62H emits light from the first light source
30H incident on the projection lens 60 from the incident
area 61H forward, opposes the incident area 61H, and is
curved convexly forward. In the present embodiment, the
projection lens 60 is disposed such that the rear focal
point of the projection lens 60 is located at or near the

second focal point of the reflective surface of the reflector
70. That is, the PES optical system is adopted also in the
lamp unit 1H of the present embodiment.
[0050] At least a part of light emitted from the first light
source 30H is reflected by the reflector 70 and is incident
on the incident area 61L of the projection lens 60. Accord-
ingly, light of a high-beam light distribution pattern is
emitted from the emission area 62L of the projection lens
60.
[0051] As illustrated in FIG. 1, the projection lens 60 in
the lamp units 1L and 1H is one lens that is horizontally
long in the left-right direction. A part of the horizontally
long projection lens 60 is a projection lens for a low beam,
and another part of the projection lens 60 adjacent to the
part of the projection lens 60 is a projection lens for a high
beam. Therefore, it can be understood that the projection
lens 60 in each of the lamp units 1L and 1H is integrated.
The projection lens 60 described above projects light
from the first light sources 30L and 30H to the front of
a vehicle.
[0052] The incident area 61L and the incident area 61H
do not overlap each other on the rear surface of projection
lens 60. Also, the emission area 62L and the emission
area 62H do not overlap each other on the front surface of
projection lens 60. In the present embodiment, the in-
cident area 61H is located on the inner side of a vehicle
with respect to the incident area 61L, and the emission
area 62H is located on the inner side of a vehicle with
respect to the emission area 62L.
[0053] The lamp unit 1S includes a base plate 91, a
second light source 30S, a light control circuit 93, and the
projection lens 60.
[0054] The base plate 91 is a metal plate-shaped
member extending substantially in the vertical direction
and is fixed to the housing 11 of the housing case 10.
Similarly to the base plate 20 and the bracket 22, a
bracket (not illustrated) is coupled to the base plate 91.
The optical axis can be adjusted in the up-down and left-
right directions by rotating the head (not illustrated) of the
bracket.
[0055] The second light source 30S emits light for a
cornering lamp. The second light source 30S includes,
for example, an LED. Switching ON and OFF of the power
supply for the second light source 30S, intensity of light
from the second light source 30S, and the like are con-
trolled by the light control circuit 93 of the lamp unit 1S,
similarly to the lamp unit 1L. The light control circuit 93
and the second light source 30S are fixed to the base
plate 91.
[0056] Note that a heat sink and a cooling fan having
the same configuration as the heat sink 51 and the cool-
ing fan 52 may be provided on a surface of the base plate
91 opposite to the surface to which the second light
source 30S is fixed. The heat generated by the second
light source 30S and the light control circuit 93 is trans-
mitted from the base plate 91 to the heat dissipation fin via
the base board of the heat sink. In addition, the heat
dissipation fin of the heat sink is cooled by the airflow
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caused by the rotation of the cooling fan. Therefore, the
heat of the second light source 30S and the light control
circuit 93 is efficiently diffused.
[0057] The second light source 30S, the light control
circuit 93, and the base plate 91 are provided on the right
side of the projection lens 60.
[0058] The projection lens 60 in the lamp unit 1S is the
projection lens 60 in the lamp unit 1L and the lamp unit
1H. Therefore, one projection lens 60 is shared among
the lamp unit 1L, the lamp unit 1H, and the lamp unit 1S,
and is a lens common to these units.
[0059] The projection lens 60 further includes an in-
cident area 61S on which light from the second light
source 30S is incident and which is convexly curved
rightward. In the present embodiment, the incident area
61S is provided on the right side surface of the projection
lens 60. Therefore, the incident area 61S does not over-
lap the incident areas 61L and 61H and the emission
areas 62L and 62H, and light from the second light source
30S is incident on the projection lens 60 from a position
deviated from the position of the projection lens 60, on
which light from the first light sources 30L and 30H is
incident.
[0060] The projection lens 60 emits light from the sec-
ond light source 30S to the side of a vehicle from the
emission area 62L. That is, light from the second light
source 30S is emitted from the emission area 62L of the
projection lens 60, from which light from the first light
source 30L is emitted. It is sufficient that at least a part of
light from the second light source 30S be emitted from the
emission area 62L. Light from the second light source
30S travels directly from the incident area 61S of the
projection lens 60 to the emission area 62L thereof with-
out being reflected inside the projection lens 60. The
emission area 62L of the present embodiment includes:
a first area 62a that emits light from the first light source
30L; and a second area 62b that is located adjacent to the
first area 62a and emits light from the first light source 30L
and light from the second light source 30S. The second
area 62b is located outside a vehicle with respect to the
first area 62a. The second area 62b is smaller than the
first area 62a, but may be larger than or equal to the first
area 62a. The second area 62b opposes the incident
area 61S.
[0061] The projection lens 60 further includes an emis-
sion area 62S that is provided on the left side surface of
the projection lens 60 and from which only light from the
second light source 30S is emitted to the left side. There-
fore, the projection lens 60 of the present embodiment
projects light from the second light source 30S leftward
from the emission areas 62L and 62S. The emission area
62S is convexly curved leftward. The emission area 62S
is located adjacent to the second area 62b. Specifically,
the emission area 62S is located opposite the first area
62a with reference to the second area 62b and is con-
nected to the second area 62b. Therefore, light from the
second light source 30S is further emitted from the side
emission area 62S located adjacent to the emission area

62L. The emission area 62S is smaller than the emission
area 62L and larger than the second area 62b. The
relationship between the sizes of the emission area
62S and the emission area 62L and the relationship
between the sizes of the emission area 62S and the
second area 62b are not particularly limited. The emis-
sion area 62S opposes the incident area 61S.
[0062] Next, the operation of the vehicle headlamp 1 of
the present embodiment will be described.
[0063] As illustrated in FIGS. 1 and 2, in the lamp unit
1L in the state of emitting a low beam, light is emitted from
the first light source 30L for a low beam, and this light is
mainly reflected by the reflective surface 70R of the
reflector 70. A part of light reflected by the reflective
surface 70R is blocked by the shade 80, and the other
part thereof is incident from the incident area 61L of the
projection lens 60 and emitted from the emission area
62L thereof. Accordingly, light having a low-beam light
distribution pattern is emitted forward from the vehicle
headlamp 1.
[0064] As illustrated in FIGS. 1 and 3, in the lamp unit
1H in the state of emitting a high beam, light is emitted
from the first light source 30H for a high beam, and the
light is mainly reflected by the reflective surface 70R of
the reflector 70. Light reflected by the reflective surface
70R is incident from the incident area 61H of the projec-
tion lens 60 and is emitted from the emission area 62H
thereof. Accordingly, light having a high-beam light dis-
tribution pattern is emitted forward from the vehicle head-
lamp 1.
[0065] As illustrated in FIG. 1, in the lamp unit 1S in a
state where the lamp unit 1S is lit, light is emitted from the
second light source 30S. The light is incident from the
incident area 61S of the projection lens 60, and travels
directly from the incident area 61S to the emission area
62L without being reflected inside the projection lens 60.
Then, light is emitted from the second area 62b of the
emission area 62L. As described above, light from the
second light source 30S is emitted from the emission
area 62L from which light from the first light source 30L
provided on the outer side of a vehicleamong the first light
source 30L and the first light source 30H is emitted. Light
from the second light source 30S is incident from the
incident area 61S, travels directly from the incident area
61S to the emission area 62S without being reflected
inside the projection lens 60, and is further emitted from
the emission area 62S. In this manner, light from the
second light source 30S is incident on the projection lens
60 from the right side surface of the projection lens 60,
and is emitted leftward from the front surface and the left
side surface of the projection lens 60. Accordingly, light is
emitted laterally from the vehicle headlamp 1. Note that
light does not travel from the incident area 61S to the
emission area 62H of the lamp unit 1H and is not emitted
from the emission area 62H. In addition, in the projection
lens 60, a part of the area through which light from the
second light source 30S propagates is used also as the
area through which light from the first light source 30H
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propagates, and another part of the area is used also as
the area through which light from the first light source 30L
propagates. Therefore, in the projection lens 60, the
optical path of light from the second light source 30S
intersects with the optical path of light from the first light
source 30H and the optical path of light from the first light
source 30L.
[0066] In the vehicle headlamp of Patent Literature 1
described above, the headlamp and the cornering lamp
are provided separately. Since the projection lens is
individually provided in each of the headlamp and the
cornering lamp, the vehicle headlamp tends to be up-
sized as a whole. Therefore, downsizing of a vehicle
headlamp is required.
[0067] Given this circumstance, in the vehicle head-
lamp 1 of the present embodiment, a part of the area in
the projection lens 60, through which light from the sec-
ond light source 30S propagates, is used also as the area
through which light from the first light source 30L or 30H
propagates.
[0068] With this configuration, in the projection lens 60,
the area through which light from the second light source
30S propagates is not used also as the area through
which light from the first light source 30L or 30H propa-
gates, and the projection lens 60 can be downsized as
compared with a case where these areas are located
apart from each other. Therefore, with this configuration,
the vehicle headlamp 1 can be downsized.
[0069] In the vehicle headlamp 1 of the present embo-
diment, at least a part of light from the second light source
30S is emitted from the emission area 62L of the projec-
tion lens 60 from which light from the first light source 30L
is emitted.
[0070] With this configuration, the projection lens 60
can be downsized as compared with a case where both
the emission area 62L from which light from the first light
source 30L is emitted and the emission area from which
light from the second light source 30S is emitted are
located apart from each other in the projection lens 60.
Therefore, with this configuration, the vehicle headlamp 1
can be downsized.
[0071] Light from the second light source 30S travels
directly from the incident area 61S of the projection lens
60, on which light from the second light source 30S is
incident, to the emission area 62L thereof.
[0072] As compared with a case where light from the
second light source 30S is reflected inside the projection
lens 60 from the incident area 61S of the projection lens
60 and travels to the emission area 62L thereof, this
configuration can reduce loss of light, such as leakage
of a part of light to the outside of the projection lens 60
when light is reflected inside the projection lens 60. Note
that light from the second light source 30S may travel
from the incident area 61S to the emission area 62L by
being reflected inside the projection lens 60.
[0073] In addition, light from the second light source
30S is further emitted from the emission area 62S for side
irradiation located adjacent to the emission area 62L.

[0074] With this configuration, as compared with the
case where the emission area 62S for side irradiation is
not provided, the emission area of light from the second
light source 30S in the projection lens 60 is widened, and
the light from the second light source 30S can be emitted
from the projection lens 60 to a wider range. Note that
light from the second light source 30S may not be emitted
from the emission area 62S.
[0075] Although the first aspect of the present inven-
tion has been described with reference to the first embo-
diment as an example, the first aspect of the present
invention is not limited thereto.
[0076] The vehicle headlamp 1 of the present embodi-
ment includes the lamp units 1L and 1H, the second light
source 30S, the base plate 91, and the light control circuit
93. However, as illustrated in FIG. 4, the second light
source 30S, the light control circuit 93, and the base plate
91 may be combined with the lamp unit 1L. In this case,
the projection lens 60 is shared between the lamp unit 1L
and the lamp unit 1S, and is a lens common to these units.
The projection lens 60 projects light from the first light
source 30L forward and projects light from the second
light source 30S laterally. In this case, although not illu-
strated, the lamp unit 1H includes another projection lens
different from the projection lens 60 that is shared be-
tween the lamp units 1L and 1S. The lamp unit 1H is
housed in another housing case 10 different from a
certain housing case 10 that houses the lamp units 1L
and 1S, and the certain housing case 10 is located on the
outer side of a vehicle with respect to the other housing
case 10. Note that description is made with reference to
the lamp unit 1L, but the second light source 30S, the light
control circuit 93, and the base plate 91 may be combined
with the lamp unit 1H. The projection lens 60 is shared
between the lamp unit 1H and the lamp unit 1S, and is a
lens common to these units. In this case, it is sufficient
that the housing case 10 housing the lamp units 1H and
1S be located on the outer side of a vehicle with respect to
the housing case 10 housing the lamp unit 1L.
[0077] In the vehicle headlamp 1 of the present embo-
diment, a part of the area in the projection lens 60,
through which light from the second light source 30S
propagates, is used also as the area through which light
from the first light source 30L or 30H propagates. In this
configuration, at least a part of light from the second light
source 30S may not be emitted from the emission area
62L of the projection lens60, from which light from the first
light source 30L is emitted. In addition, both the emission
area from which light from the first light source 30L is
emitted and the emission area from which light from the
second light source 30S is emitted may be spaced apart
from each other in the projection lens 60.
[0078] In the vehicle headlamp 1 of the present embo-
diment, at least a part of light from the second light source
30S is emitted from the emission area 62L of the projec-
tion lens 60, from which light from the first light source 30L
is emitted. In this configuration, a part of the area in the
projection lens 60, through which light from the second
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light source 30S propagates, may not be used also as the
area through which light from the first light source 30L or
30H propagates.
[0079] The emission area 62L of the present embodi-
ment includes the first area 62a and the second area 62b,
but need not be limited thereto. For example, the first area
62a may not be provided, and the emission area 62L may
include only the second area 62b. That is, it is sufficient
that the emission area 62L include the second area 62b.
[0080] The whole incident area 61S of the present
embodiment does not overlap the incident areas 61L
and 61H, but the present invention need not be limited
thereto. For example, at least a part of the incident area
61S may not overlap the incident areas 61L and 61H.
Note that the incident area 61S may overlap the incident
areas 61L and 61H.
[0081] The lamp unit 1L is located further on the outer
side of a vehicle with respect to the lamp unit 1H, but may
be located further on the inner side of a vehicle with
respect to the lamp unit 1H. Compared to the first light
sources 30L and 30H of the lamp units 1L and 1H dis-
posed as described above, it is sufficient that light from
the second light source 30S be emitted from the emission
area from which light from the first light source provided
on the outer side of a vehicle among one first light source
30L and the other first light source 30H is emitted. Note
that light from the second light source 30S may not be
emitted from the emission area from which light from the
first light source provided on the outer side of a vehicle
among the one first light source 30L and the other first
light source 30H is emitted.
[0082] The first area 62a may emit light from the sec-
ond light source 30S, the luminous intensity of which is
lower than the luminous intensity of light from the second
light source 30S that irradiates the light distribution pat-
tern of light from the second light source 30S, which is
emitted from the second area 62b and the emission area
62S. The emission area 62S may emit light from the first
light source 30L, the luminous intensity of which is lower
than the luminous intensity of light from the first light
source 30L that emits the low-beam light distribution
pattern.
[0083] In the lamp units 1L and 1H, the PES optical
system may not be adopted. The arrangement order of
the lamp units 1L and 1H in the left-right direction may be
reversed. In this case, the projection lens 60 emits light
from the second light source 30S laterally not from the
emission area 62S but from the emission area 62H.

(Second Embodiment)

[0084] Next, a second embodiment as a second aspect
of the present invention will be described. Note that the
same or equivalent components as those of the first
embodiment are denoted by the same reference signs,
and redundant description is omitted unless otherwise
stated.
[0085] FIG. 5 is a schematic view of a vehicle head-

lamp according to the present embodiment. A vehicle
headlamp 1 is generally provided in each of the left-right
directions on the front side of a vehicle, and the left and
right vehicle headlamps 1 have a substantially symme-
trical configuration in the left-right direction. Therefore, in
the present embodiment, the vehicle headlamp 1 on the
left side will be described. Note that, in the present
specification, "right" means the right side in the forward
direction of a vehicle, and "left" means the left side in the
forward direction. The vehicle in the present embodiment
is an automobile.
[0086] The vehicle headlamp 1 includes a housing
case 10, a lamp unit 1L for a low-beam light distribution
pattern, and a lamp unit 1H for an additional light dis-
tribution pattern that is added to the low-beam light dis-
tribution pattern to form a high-beam light distribution
pattern. In the present embodiment, the lamp unit 1L is
located on the outer side of a vehicle with respect to the
lamp unit 1H, and is aligned with the lamp unit 1H in the
left-right direction. The light distribution pattern means
both a shape of an image of light formed on, for example,
an imaginary vertical screen 25 m ahead of a vehicle and
an intensity distribution of light in the image.
[0087] A housing space surrounded by a housing 11
and a front cover 12 is formed in the housing case 10, and
the lamp units 1L and 1H are disposed in the housing
space. The front cover 12 transmits light emitted from the
lamp units 1L and 1H.
[0088] FIG. 6 is a sectional view schematically illustrat-
ing the lamp unit 1L. The lamp unit 1L includes a base
plate 20, a first light source 30L, a second light source 32,
a light control circuit 40, a heat sink 51, a cooling fan 52, a
projection lens 60, a reflector 70, and a shade 80.
[0089] The base plate 20 includes an opening 21 ex-
tending through the base plate 20 in the front-rear direc-
tion, and the opening 21 is located on the optical path of
light emitted from each of the first light source 30L and the
second light source 32.
[0090] The first light source 30L in the lamp unit 1L
emits first light to be light of a low-beam light distribution
pattern. As illustrated in FIG. 5, the second light source 32
is provided adjacent to the first light source 30L in the left-
right direction of a vehicle. FIG. 5 illustrates an example in
which the second light source 32 is provided on the left
side of the first light source 30L. In FIG. 6, the second light
source 32 located on the nearer side than the first light
source 30L is indicated by a broken line larger than the
first light source 30L for the sake of ensuring viewability,
but has substantially the same size as the first light
source 30L. The second light source 32 emits second
light of the enlarged light distribution pattern. The en-
larged light distribution pattern is another light distribution
pattern projected to the neighborhood of the low-beam
light distribution pattern. As described above, since the
second light source 32 is provided on the left side of the
first light source 30L, the enlarged light distribution pat-
tern is projected on the right side of the low-beam light
distribution pattern. Each of the first light source 30L and
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the second light source 32 includes, for example, a light
emitting diode (LED). Switching ON and OFF of the
power supply for each of the first light source 30L and
the second light source 32, intensity of light from each of
the first light source 30L and the second light source 32,
and the like are controlled by the light control circuit 40.
The light control circuit 40, the first light source 30L, and
the second light source 32 are fixed to a base board 51A
of the heat sink 51 described later. The emission surface
of the second light source 32 is provided at a height
position identical to the height position of the emission
surface of the first light source 30L in the up-down direc-
tion of a vehicle. These emission surfaces are surfaces of
the respective light sources opposite to the base board
51A.
[0091] In the heat sink 51, the first light source 30L, the
second light source 32, and the light control circuit 40 are
fixed to one surface side of the base board 51A. In
addition, a plurality of heat dissipation fins 51B is inte-
grally provided on a surface of the base board 51A
opposite to a side where the first light source 30L, the
second light source 32, and the light control circuit 40 are
provided. Among the plurality of heat dissipation fins 51B,
the heat dissipation fin 51B located at the foremost
position is fixed to the back surface of the base plate
20. The heat generated by the first light source 30L, the
second light source 32, and the light control circuit 40 is
transmitted from the base board 51A to the heat dissipa-
tion fin 51B, and the heat dissipation fin 51B is cooled by
the airflow caused by the rotation of the cooling fan 52.
Therefore, the heat of the first light source 30L, the
second light source 32, and the light control circuit 40
is efficiently diffused.
[0092] The reflector 70 includes a curved plate material
and is fixed to the baseboard 51A of the heat sink 51 so as
to cover the emission surface of each of the first light
source 30L and the second light source 32. The surface
of the reflector 70 opposing the first light source 30L and
the second light source 32 is a concave reflective surface
70R that reflects light from each of the first light source
30L and the second light source 32 without transmitting
the light. The reflective surface 70R is based on an
ellipsoidal curved surface, and the first light source 30L
and the second light source 32 are disposed at or near a
position of a first focal point of the ellipsoidal curved
surface. At least a part of light emitted from each of the
first light source 30L and the second light source 32 is
reflected by the reflective surface 70R to the projection
lens 60 through the opening 21.
[0093] The projection lens 60 is a convex lens, is dis-
posed in front of the base plate 20, and is fixed to the base
plate 20 with a lens holder 64 interposed therebetween.
The projection lens 60 includes: an incident area 61L on
which light from each of the first light source 30L and the
second light source 32 is incident; and an emission area
62L from which light from each of the first light source 30L
and the second light source 32 incident on the projection
lens 60 from the incident area 61L is emitted forward. In

the present embodiment, each of the lamp unit 1L and the
lamp unit 1H includes the projection lens 60.
[0094] The shade 80 is disposed between the reflec-
tive surface 70R and the projection lens 60 and is fixed to
the base plate 20. An edge portion 81, which is an upper
end portion of the shade 80, is located at or near the
second focal point of the ellipsoidal curved surface of the
reflective surface 70R. The shade 80 is irradiated with a
part of light emitted from each of the first light source 30L
and the second light source 32 and reflected by the
reflector 70. The shade 80 blocks a part of the first light
from the first light source 30L such that a light distribution
pattern of the first light emitted from the emission area
62L of the projection lens 60 matches a low-beam light
distribution pattern. Therefore, a part of the first light is
blocked by the shade 80 and is not incident on the
projection lens 60. The other part of the first light travels
directly from the reflective surface 70R to the incident
area 61L of the projection lens 60 without being blocked
by the shade 80 and is incident on the incident area 61L,
or is reflected by an edge portion 81 of the shade 80 and is
incident on the incident area 61L. Accordingly, the first
light of a low-beam light distribution pattern reflecting the
shape of the cutline by the edge portion 81 of the shade
80 is emitted from the emission area 62L of the projection
lens 60 and is projected to the front of a vehicle. The
shade 80 blocks apart of the second light from the second
light source 32 such that the enlarged light distribution
pattern of the second light emitted from the emission area
62L of the projection lens 60 matches an enlarged light
distribution pattern. Therefore, a part of the second light is
blocked by the shade 80 and is not incident on the
projection lens 60. The other part of the second light
travels directly from the reflective surface 70R to the
incident area 61L of the projection lens 60 without being
blocked by the shade 80 and is incident on the incident
area 61L, or is reflected by the edge portion 81 of the
shade 80 and is incident on the incident area 61L. Ac-
cordingly, the second light of the enlarged light distribu-
tion pattern from the second light source 32 reflecting the
shape of the cutline by the edge portion 81 of the shade
80 is emitted from the emission area 62L of the projection
lens 60 and is projected to the front of a vehicle.
[0095] A first light source 30H of the lamp unit 1H emits
the first light to be light of an additional light distribution
pattern that is added to the low-beam light distribution
pattern to form the high-beam light distribution pattern.
The first light source 30H is disposed at a height position
identical to the height position of the first light source 30L
and is aligned with the first light source 30L and the
second light source 32 in the left-right direction. In the
vehicle headlamp 1, the first light source 30H is a light
source disposed in another lamp unit different from the
lamp unit 1L on which the second light source 32 is
mounted.
[0096] A surface of the reflector 70 in the lamp unit 1H,
opposing the first light source 30H, is the reflective sur-
face 70R that reflects the first light from the first light
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source 30H without transmitting the light. The reflective
surface 70R is based on an ellipsoidal curved surface,
and the first light source 30H is disposed at or near a
position of a first focal point of the ellipsoidal curved
surface. At least a part of the first light emitted from the
first light source 30H is reflected by the reflective surface
70R of the lamp unit 1H toward the projection lens 60
through the opening 21.
[0097] At least a part of the first light emitted from the
first light source 30H is reflected by the reflector 70 and is
incident on the incident area 61L of the projection lens 60.
Accordingly, the first light of the additional light distribu-
tion pattern is emitted from the emission area 62L of the
projection lens 60 and is projected to the front of a vehicle.
[0098] Next, the operation of the vehicle headlamp 1 of
the present embodiment will be described.
[0099] In the lamp unit 1L in the state of emitting a low
beam, as illustrated in FIGS. 5 and 6, the first light is
emitted from the first light source 30L, and this first light is
mainly reflected by the reflective surface 70R of the
reflector 70. A part of the first light reflected by the
reflective surface 70R is blocked by the shade 80, and
the other part thereof is incident from the incident area
61L of the projection lens 60 without being blocked by the
shade 80 and is emitted from the emission area 62L
thereof. Accordingly, as illustrated in FIG. 7, a low-beam
light distribution pattern PL, which is a certain light dis-
tribution pattern, is projected forward from the vehicle
headlamp 1.
[0100] In the lamp unit 1L in the state of emitting a low
beam, as illustrated in FIG. 5, the second light is emitted
from the second light source 32, and this second light is
mainly reflected by the reflective surface 70R of the
reflector 70. Similarly to the first light from the first light
source 30L illustrated in FIG. 6, a part of the second light
reflected by the reflective surface 70R is blocked by the
shade 80, and the other part thereof is incident from the
incident area 61L of the projection lens 60 without being
blocked by the shade 80 and is emitted from the emission
area 62L thereof. Accordingly, as illustrated in FIG. 7, an
enlarged light distribution pattern PE is projected forward
from the vehicle headlamp 1. The enlarged light distribu-
tion pattern PE is another light distribution pattern differ-
ent from the low-beam light distribution pattern PL, which
is a certain light distribution pattern, and is projected to
the neighborhood of, specifically, to the right side of the
low-beam light distribution pattern PL. A part of the en-
larged light distribution pattern PE overlaps the low-beam
light distribution pattern PL, and the other part thereof
does not overlap the low-beam light distribution pattern
PL. A center of the enlarged light distribution pattern PE
overlaps the low-beam light distribution pattern PL but
may not overlap the low-beam light distribution pattern
PL. Note that, based on the visual sensation of human
beings, the enlarged light distribution pattern PE may not
overlap the low-beam light distribution pattern PL and
may be in contact with the low-beam light distribution
pattern PL. In addition, due to the shade 80, the upper

edge of the enlarged light distribution pattern PE of the
present embodiment is located at a height position iden-
tical to the height position of the cutoff line of the low-
beam light distribution pattern PL, and the enlarged light
distribution pattern PE is prevented from being projected
above the cutoff line. In this way, in the state of emitting a
low beam, a horizontally long light distribution pattern
including the low-beam light distribution pattern PL and
the enlarged light distribution pattern PE, which is an-
other light distribution pattern different from the low-beam
light distribution pattern PL, is projected to the front of a
vehicle. The enlarged light distribution pattern PE en-
sures the widened light distribution pattern in front of a
vehicle, compared to the case where only the low-beam
light distribution pattern PL is projected to the front of a
vehicle. Accordingly, the traveling road in front of a ve-
hicle is widely irradiated, and visibility is improved.
[0101] In the lamp unit 1H in the state of emitting a high
beam, the low-beam light distribution pattern PL is pro-
jected forward from the vehicle headlamp 1 as described
above, and the first light is further emitted from the first
light source 30H as illustrated in FIGS. 5 and 3. In the
lamp unit 1H, the first light is mainly reflected by the
reflective surface 70R of the reflector 70. The first light
reflected by the reflective surface 70R is incident from the
incident area 61H of the projection lens 60 and is emitted
from the emission area 62H thereof. Accordingly, as
illustrated in FIG. 8, an additional light distribution pattern
PA is projected forward from the vehicle headlamp 1
together with the low-beam light distribution pattern
PL, and a high-beam light distribution pattern PH indi-
cated by a thick line is formed. The high-beam light
distribution pattern PH is formed by adding the additional
light distribution pattern PA that is horizontally long and
substantially rectangular to the low-beam light distribu-
tion pattern PL. A part of the additional light distribution
pattern PA overlaps the low-beam light distribution pat-
tern PL, and the additional light distribution pattern PA
extends in the horizontal direction and overlaps a hor-
izontal line S. FIG. 8 uses a broken line to denote a portion
of the cutoff line, which is the upper edge of the low-beam
light distribution pattern PL as well as overlaps the addi-
tional light distribution pattern PA. As illustrated in FIG. 8,
in a state of emitting a high beam, the enlarged light
distribution pattern PE illustrated in FIG. 7 is also pro-
jected. In this case, a part of the enlarged light distribution
pattern PE overlaps the low-beam light distribution pat-
tern PL and the additional light distribution pattern PA,
another part of the enlarged light distribution pattern PE
overlaps the low-beam light distribution pattern PL and
does not overlap the additional light distribution pattern
PA, and still another part of the enlarged light distribution
pattern PE does not overlap the low-beam light distribu-
tion pattern PL and the additional light distribution pattern
PA. Note that, in the state of emitting a high beam, the
enlarged light distribution pattern PE illustrated in FIG. 7
is projected, but the enlarged light distribution pattern PE
may not be projected.
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[0102] In the vehicle headlamp of Patent Literature 2,
the lamp unit for a low beam and the auxiliary lamp unit
are provided separately, and the vehicle headlamp tends
to be upsized as a whole. This requires downsizing of a
vehicle headlamp that projects, to the front of a vehicle, a
horizontally long light distribution pattern including a
certain light distribution pattern and another light distri-
bution pattern different from this light distribution pattern.
[0103] Given this circumstance, in the vehicle head-
lamp 1 of the present embodiment, the second light
source 32 is mounted at a position covered by the re-
flector 70 in the lamp unit 1L.
[0104] In the vehicle headlamp 1, the first light source
30L and the second light source 32 are mounted on the
same PES-type lamp unit 1L and are covered by the
reflector 70. Accordingly, as compared with a case where
the lamp unit on which the first light source 30L is
mounted and the lamp unit on which the second light
source 32 is mounted are provided separately, the vehi-
cle headlamp 1 can be downsized while being capable of
projecting, to the front of a vehicle, a horizontally long light
distribution pattern including the low-beam light distribu-
tion pattern PL as a certain light distribution pattern and
the enlarged light distribution pattern PE as another light
distribution pattern different from the low-beam light dis-
tribution pattern PL.
[0105] The lamp unit 1L further includes the shade 80
that is provided between the reflector 70 and the projec-
tion lens 60 and blocks a part of each of the first light and
the second light forming the low-beam light distribution
pattern PL reflected by the reflector 70.
[0106] In this configuration, the cutoff line of the low-
beam light distribution pattern PL is formed by the shade
80. In this configuration, the second light from the second
light source 32 is reflected by the reflector 70, a part of the
second light reflected by the reflector 70 is blocked by the
shade 80, and the other part of the second light is pro-
jected to the front of a vehicle by the projection lens 60
without being blocked by the shade 80. With this config-
uration, the enlarged light distribution pattern PE of the
second light is prevented from being projected above the
cutoff line of the low-beam light distribution pattern PL.
Therefore, a driver of a vehicle can be prevented from
having a feeling of strangeness due to the enlarged light
distribution pattern PE of the second light being projected
above the cutoff line when the low-beam light distribution
pattern PL is projected.
[0107] The present embodiment has been described
with reference to an example in which the second light
source 32 is provided to the neighborhood of the first light
source 30L in the left-right direction of a vehicle and at a
height position identical to the height position of the first
light source 30L. However, the position of the second light
source 32 is not particularly limited. Hereinafter, modifi-
cations of the position of the second light source 32 will be
described. In each drawing for explaining the modifica-
tions, illustration of components other than the first light
source 30L, the second light source 32, the projection

lens 60, the shade 80, and the reflector 70 in the lamp unit
1L is omitted.
[0108] FIG. 9 is a view illustrating a first modification of
the position of the second light source 32. The second
light source 32 of the present modification is different
from that of the embodiment in that the second light
source 32 of the present modification is provided at a
position below the first light source 30L in the up-down
direction. In this case, for example, a step is provided in
the base board 51A, and the surface on which the second
light source 32 in the base board 51A is disposed is lower
than the surface on which the first light source 30L is
disposed. Note that, similarly to the embodiment, the
second light source 32 is provided on the left side of
the first light source 30L.
[0109] In the present modification, similarly to the em-
bodiment, a part of the second light reflected by the
reflective surface 70R of the reflector 70 is blocked by
the shade 80, and the other part is projected to the front of
a vehicle by the projection lens 60 without being blocked
by the shade 80. Accordingly, as illustrated in FIGS. 7 and
8, the enlarged light distribution pattern PE is projected
forward from the vehicle headlamp 1.
[0110] FIG. 10 is a view illustrating a second modifica-
tion of the position of the second light source 32. The
second light source 32 of the present modification is
different from that of the embodiment in that the second
light source 32 of the present modification is provided at a
position below the first light source 30L in the up-down
direction. The second light source 32 of the present
modification is provided at a position further below the
second light source 32 of the first modification. In FIG. 10,
the second light source 32 of the first modification illu-
strated in FIG. 9 is indicated by a dotted line. Note that,
similarly to the embodiment, the second light source 32 is
provided on the left side of the first light source 30L.
[0111] Similarly to the embodiment, in the present
modification, the shade 80 blocks a part of the first light
forming the low-beam light distribution pattern PL re-
flected by the reflective surface 70R of the reflector 70.
However, unlike the embodiment, the shade 80 in the
present modification does not block the second light. The
other part of the first light and the second light reflected by
the reflective surface 70R of the reflector 70 are projected
to the front of a vehicle by the projection lens 60 without
being blocked by the shade 80. The second light source
32 of the present modification is provided at a position
further below the second light source 32 of the first
modification. Accordingly, as illustrated in FIGS. 7 and
8, the enlarged light distribution pattern PE is projected
forward from the vehicle headlamp 1.
[0112] Also in this configuration, the cutoff line of the
low-beam light distribution pattern PL is formed by the
shade 80. Furthermore, in this configuration, the second
light from the second light source 32 is reflected by the
reflector 70, the second light reflected by the reflector 70
is projected to the front of a vehicle by the projection lens
60 without being blocked by the shade 80. With this
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configuration, as compared with a case where the sec-
ond light is blocked by the shade 80, the second light is
not blocked by the shade 80, and thus the front of a
vehicle can be irradiated without waste, and deterioration
of the shade 80 due to irradiation of the second light can
be prevented.
[0113] FIGS. 11 and 12 are views illustrating a third
modification of the position of the second light source 32.
FIG. 11 is a top view of the first light source 30L and the
second light source 32 and the periphery thereof in the
present modification. FIG. 12 is a view illustrating a
manner of traveling of each of the first light and the
second light in the present modification. The second light
source 32 of the present modification is different from that
of the embodiment in that the second light source 32 of
the present modification is provided further on the rear
side with respect to the first light source 30L in the front-
rear direction of a vehicle. FIG. 11 illustrates an example
in which the second light source 32 is provided on the left
oblique rear side of the first light source 30L. Note that,
similarly to the embodiment, the second light source 32 is
provided at a height position identical to the height posi-
tion of the first light source 30L.
[0114] Similarly to the second modification, in the pre-
sent modification, the second light reflected by the re-
flective surface 70R of the reflector 70 is projected to the
front of a vehicle by the projection lens 60 without being
blocked by the shade 80. As illustrated in FIG. 13, the
enlarged light distribution pattern PE of the present mod-
ification is projected below the cutoff line of the low-beam
light distribution pattern PL.
[0115] The present embodiment and the above mod-
ifications have been described with reference to exam-
ples in which the second light source 32 is mounted on the
lamp unit 1L for the low-beam light distribution pattern,
but the second light source 32 may be mounted on the
lamp unit 1H for the additional light distribution pattern
PA. FIGS. 14 and 15 are top views illustrating a fourth
modification of the position of the second light source 32.
FIG. 14 is a top view of the first light source 30H and the
second light source 32 and the periphery thereof in the
present modification. FIG. 15 is a view illustrating a
manner of traveling of each of the first light and the
second light in the present modification. In FIG. 15,
illustration of components other than the first light source
30H, the second light source 32, and the reflector 70 in
the lamp unit 1H is omitted.
[0116] In the present modification, the second light
source 32 is provided in front of the first light source
30H in the front-rear direction of a vehicle and at a height
position identical to the height position of the first light
source 30H. FIG. 14 illustrates an example in which the
second light source 32 is provided on the left oblique front
side of the first light source 30H. The lamp unit 1H of the
present modification is vertically reversed as compared
with the embodiment. The emission surfaces of the first
light source 30H and the second light source 32 face the
up direction of a vehicle in the embodiment, but face the

down direction in the present modification. The reflector
70 of the present modification is fixed to the base board
51A so as to cover the emission surface of each of the first
light source 30L and the second light source 32. Note
that, although not illustrated, the second light source 32 is
not provided in the lamp unit 1L of the present modifica-
tion.
[0117] FIG. 16 is a diagram illustrating a light distribu-
tion pattern projected to the front of a vehicle when the
first light source 30H does not emit the first light and the
front of a vehicle is irradiated with the first light of the low-
beam light distribution pattern from the lamp unit 1L. The
second light source 32 is provided in front of the first light
source 30H in the front-rear direction of a vehicle and at a
height position identical to the height position of the first
light source 30H. Therefore, as illustrated in FIG. 16, the
enlarged light distribution pattern PE of the second light
from the second light source 32 is projected to the neigh-
borhood of an area AR denoted by the broken line and the
low-beam light distribution pattern PL. The area AR is an
area indicating the additional light distribution pattern PA
based on an assumption that the additional light distribu-
tion pattern PA is projected to the front of a vehicle. The
enlarged light distribution pattern PE of the present mod-
ification is located below the cutoff line of the low-beam
light distribution pattern PL and does not overlap the area
AR.
[0118] FIG. 17 is a diagram illustrating a light distribu-
tion pattern projected to the front of a vehicle when the
first light source 30H emits the first light and the front of a
vehicle is irradiated with the first light of each of the low-
beam light distribution pattern and the additional light
distribution pattern from the lamp units 1L and 1H. As
illustrated in FIG. 17, the enlarged light distribution pat-
tern PE of the second light from the second light source
32 is projected to the neighborhood of the additional light
distribution pattern PA and the low-beam light distribution
pattern PL. The enlarged light distribution pattern PE of
the present modification is located below the cutoff line of
the low-beam light distribution pattern PL and does not
overlap the additional light distribution pattern PA.
[0119] Note that, in the present modification, the posi-
tion of the second light source 32 is not particularly limited
as long as the enlarged light distribution pattern PE is
projected to: the neighborhood of the area denoted by the
broken line and the low-beam light distribution pattern PL
as illustrated in FIG. 16; and the neighborhood of the
additional light distribution pattern PA and the low-beam
light distribution pattern PL as illustrated in FIG. 17. A part
of the enlarged light distribution pattern PE may overlap
the additional light distribution pattern PA, or based on the
visual sensation of human beings, the enlarged light
distribution pattern PE may be in contact with the addi-
tional light distribution pattern PA without overlapping the
additional light distribution pattern PA.
[0120] In the present embodiment, the lamp units 1L
and 1H are separated from each other, but the present
invention is not limited thereto. FIG. 18 illustrates a fifth
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modification of the positions of the first light sources 30L
and 30H and the second light source 32, and is a top view
of the first light source 30L and 30H and the second light
source 32 and the periphery thereof in the fifth modifica-
tion. As illustrated in FIG. 18, in the lamp unit 1L of the
present modification, the first light source 30H is further
mounted at a position covered by the reflector 70. Ac-
cordingly, the lamp unit 1L mounts thereon the first light
source 30L that emits the first light to be light of the low-
beam light distribution pattern and light of the low-beam
light distribution pattern being one of light of the additional
light distribution pattern, and the second light source 32
that emits second light. The lamp unit 1L further mounts
thereon the first light source 30H that emits the first light to
be light of the low-beam light distribution pattern and light
of the additional light distribution pattern that is the other
of the additional light distribution pattern at a position
covered by the reflector 70. Therefore, in the first light
sources 30L and 30H and the second light source 32 are
mounted at positions covered by the reflector 70 in the
same PES-type lamp unit 1L. With this configuration, as
compared with a case where the lamp unit on which the
first light source 30L is mounted, the lamp unit on which
the first light source 30H is mounted, and the lamp unit on
which the second light source 32 is mounted are provided
separately, the vehicle headlamp 1 can be downsized
while being capable of projecting, to the front of a vehicle,
a horizontally long light distribution pattern including the
low-beam light distribution pattern PL and the other en-
larged light distribution pattern PE.
[0121] Although the second aspect of the present in-
vention has been described with reference to the second
embodiment as an example, the second aspect of the
present invention is not limited thereto.
[0122] The arrangement order of the lamp units 1L and
1H in the left-right direction may be reversed. The second
light source 32 of the vehicle headlamp 1 on the left side
emits light of the enlarged light distribution pattern PE to
the right side of the low-beam light distribution pattern PL,
but may emit light of the enlarged light distribution pattern
PE to the left side of the low-beam light distribution
pattern PL. The second light source 32 of the vehicle
headlamp 1 on the right side emits light of the enlarged
light distribution pattern PE to the left side of the low-
beam light distribution pattern PL, but may emit light of
the enlarged light distribution pattern PE to the right side
of the low-beam light distribution pattern PL.
[0123] The first aspect of the present invention pro-
vides a vehicle headlamp that can be downsized. The
second aspect of the present invention provides a vehicle
headlamp that can be downsized while being capable of
projecting, to the front of a vehicle, a horizontally long light
distribution pattern including a certain light distribution
pattern and another light distribution pattern different
from this light distribution pattern. Both the vehicle head-
lamps can be used in the field of vehicle headlamps or the
like, which is included in automobiles or the like.

Claims

1. A vehicle headlamp comprising:

a first light source that emits light to be one of a
low beam and a high beam;
a second light source; and
a projection lens that projects the light from the
first light source to a front of a vehicle and
projects light from the second light source to a
lateral side of the vehicle,
wherein, in the projection lens, a part of an area
through which the light from the second light
source propagates is used also as an area
through which the light from the first light source
propagates.

2. The vehicle headlamp according to claim 1, wherein
at least a part of the light from the second light source
is emitted from an emission area of the projection
lens, from which the light from the first light source is
emitted.

3. The vehicle headlamp according to claim 2, wherein
the light from the second light source travels directly
from an incident area of the projection lens on which
the light from the second light source is incident to the
emission area.

4. The vehicle headlamp according to claim 2, wherein

the emission area includes
a first area that emits the light from the first light
source, and
a second area that is located adjacent to the first
area and emits the light from the first light source
and the light from the second light source.

5. The vehicle headlamp according to claim 2, wherein
at least a part of an incident area of the projection
lens on which the light from the second light source is
incident does not overlap an incident area of the
projection lens, on which the light from the first light
source is incident.

6. The vehicle headlamp according to claim 2, wherein

the first light source comprises two first light
sources,
one first light source of the two first light sources
emits light of a low beam,
the other first light source of the two first light
sources emits light of a high beam, and
the light from the second light source is emitted
from the emission area from which the light from
the first light source provided on an outer side of
the vehicle among the one first light source and
the other first light source is emitted.
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7. A vehicle headlamp comprising:

a lamp unit of a projector ellipsoid system (PES)
type, the lamp unit including
a first light source that emits first light to be one of
light of a low-beam light distribution pattern or
light of an additional light distribution pattern that
is added to the low-beam light distribution pat-
tern to form a high-beam light distribution pat-
tern,
a reflector that covers the first light source and
reflects at least a part of the first light from the
first light source, and
a projection lens that projects the first light re-
flected by the reflector to a front of a vehicle; and
a second light source that emits second light of
another light distribution pattern reflected by the
reflector and projected to a front of the vehicle
and to a neighborhood of a light distribution
pattern of the first light by the projection lens,
wherein the second light source is mounted at a
position covered by the reflector in the lamp unit.

8. The vehicle headlamp according to claim 7, wherein
the lamp unit further includes a shade that is provided
between the reflector and the projection lens and
blocks a part of each of the first light and the second
light forming the low-beam light distribution pattern
reflected by the reflector.

9. The vehicle headlamp according to claim 8, wherein
the second light source is provided adjacent to the
first light source in a left-right direction of the vehicle
and at a height position identical to a height position
of the first light source.

10. The vehicle headlamp according to claim 8, wherein
the second light source is provided adjacent to the
first light source in a left-right direction of the vehicle
and at a position below the first light source.

11. The vehicle headlamp according to claim 7, wherein

the lamp unit further includes a shade that is
provided between the reflector and the projec-
tion lens and blocks a part of the first light form-
ing the low-beam light distribution pattern re-
flected by the reflector, and
another part of the first light and the second light
that are reflected by the reflector are projected to
a front of the vehicle by the projection lens with-
out being blocked by the shade.

12. The vehicle headlamp according to claim 11, where-
in
the second light source is provided adjacent to the
first light source in a left-right direction of the vehicle
and at a position below the first light source.

13. The vehicle headlamp according to claim 11, where-
in
the second light source is provided at a position
further on a rear side with respect to the first light
source.

14. The vehicle headlamp according to claim 7, wherein

the first light is light forming the additional light
distribution pattern, and
when the first light source does not emit the first
light and a front of the vehicle is irradiated with
the first light of the low-beam light distribution
pattern, the light distribution pattern of the sec-
ond light from the second light source is pro-
jected to a neighborhood of
an area in front of the vehicle based on an
assumption that the additional light distribution
pattern is projected to a front of the vehicle, and
the low-beam light distribution pattern.

15. The vehicle headlamp according to claim 7, wherein

the first light is light forming the additional light
distribution pattern, and
when the first light source emits the first light and
a front of the vehicle is irradiated with the first
light of the low-beam light distribution pattern,
the light distribution pattern of the second light
from the second light source is projected to a
neighborhood of the additional light distribution
pattern and the low-beam light distribution pat-
tern.

16. The vehicle headlamp according to claim 7, wherein
the lamp unit further includes a first light source that
emits first light to be light of the low-beam light
distribution pattern and the other of light of the addi-
tional light distribution pattern, the first light source
being mounted at a position covered by the reflector.
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