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(54) Vehicle lamp

(57)  Avehicle lamp (10) includes: a convex lens (12)
disposed on an optical axis (Ax) extending in a longitu-
dinal direction of a vehicle; and a light emitting element
(14) disposed near a rear focal point (F) of the convex
lens (12) to face a forward direction. The convex lens
(12) controls deflection of light emitted from the light emit-
ting element (14) to form alight distribution pattern having
cut-off lines at the upper end thereof. The convex lens
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(12) includes afirst lens region (12Z1) which deflects and
diffuses the light toward a first direction and a second
lens region (12Z2) which deflects and diffuses the light
toward a second direction. The second direction forms
an obtuse angle with respect to the first direction. The
convex lens (12) selects: a first angular position where
the first direction is a horizontal direction; and a second
angular position where the second direction is the hori-
zontal direction.
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Description
BACKGROUND OF THE INVENTION
Technical Field

[0001] Apparatuses and devices consistent with the
present invention relate to vehicle lamps which use a
light emitting element as a light source, and particularly,
to vehicle lamps in which a left light distribution and a
right light distribution can be switched to each other.

Related Art

[0002] In recent years, a light emitting element such
as a light emitting diode is used as a light source of a
vehicle lamp.

[0003] For example, JP-A-2005-235708 describes a
so-called projector-type vehicle lamp. The projector-type
vehicle lamp includes: a convex lens which is disposed
on an optical axis extending in a longitudinal direction of
the vehicle lamp; a light emitting element which is dis-
posed near a rear focal point of the convex lens; and a
reflector which reflects light emitted from the light emitting
element to the vicinity of the optical axis in a forward
direction.

[0004] Additionally, in the related-art vehicle lamp de-
scribed above, a light distribution pattern, whose upper
end portion has a horizontal cutoff line and a tilted cutoff
line, is formed in such a manner that a part of the light
reflected toward the convex lens by the reflector is shield-
ed by a shade.

[0005] The related-art vehicle lamp described above
is configured to be rotatable about the optical axis thereof,
thereby selectively forming a left light distribution pattern
(i.e., a light distribution suitable for a left-side travel) and
a right light distribution pattern (i.e., a light distribution
suitable for a right-side travel).

[0006] Since one vehicle lamp can be used for both of
the left light distribution and the right light distribution by
employing the configuration of the related-art vehicle
lamp, it is not necessary to provide two types of vehicle
lamps depending on the place in which the vehicle lamp
is used.

[0007] However, in the related-art vehicle lamp, since
the entire part of the lamp is configured to be rotated
about the optical axis, a problem arises in that a high-
output driving mechanism is required.

[0008] In addition, when the entire part of the lamp is
rotated in this manner, the light distribution pattern cannot
be changed while maintaining a uniform shape and a
uniform light intensity distribution. For this reason, when
the shape and light intensity distribution suitable for the
left light distribution pattern are set, a disadvantage aris-
esinthatthe shape and light intensity distribution suitable
for the right light distribution pattern cannot easily be ob-
tained. In addition, when the shape and light intensity
distribution suitable for the right light distribution pattern

10

15

20

25

30

35

40

45

50

55

are set, a similar disadvantage arises in that the shape
and light intensity distribution suitable for the left light
distribution pattern cannot easily be obtained.

SUMMARY OF THE INVENTION

[0009] Exemplary embodiments of the present inven-
tion address the foregoing disadvantages and other dis-
advantages not described above. However, the exem-
plary embodiments of the present invention are not re-
quired to overcome all the disadvantages described
above and, thus, some implementations of the present
invention may not overcome some specific disadvantage
described above.

[0010] Accordingly, it is an aspect of the present in-
vention to provide a vehicle lamp using a light emitting
element as a light source and capable of switching a left
lightdistribution and aright light distribution to each other,
obtaining a shape and light intensity distribution suitable
for both the left light distribution and the right light distri-
bution, and decreasing a size of a driving mechanism for
performing the switching operation.

[0011] According to one or more aspects of the inven-
tion, there is provided a vehicle lamp. The vehicle lamp
includes: a convex lens which is disposed on an optical
axis extending in a longitudinal direction of a vehicle; and
a light emitting element which is disposed near a rear
focal point of the convex lens so as to face a forward
direction. The convex lens controls deflection of light
emitted from the light emitting element to form a light
distribution pattern having cut-off lines at the upper end
thereof. An almost half portion of the convex lens is
formed as a first lens region which deflects and diffuses
the light emitted from the light emitting element toward a
first direction. An almost left half portion of the convex
lens is formed as a second lens region which deflects
and diffuses the light emitted from the light emitting ele-
ment toward a second direction, the second direction
forming an obtuse angle with respect to the first direction.
The convex lens is disposed so as to be rotatable about
afirst axis disposed above the optical axis and extending
substantially parallel to the optical axis, thereby selecting:
a first angular position where the first direction is a hori-
zontal direction; and a second angular position where
the second direction is the horizontal direction.

[0012] The detailed configuration such as a size or a
shape of the light emitting surface is not particularly lim-
ited as long as "the light emitting element" is disposed
near the rear focal point of the convex lens so as to face
a forward direction.

[0013] Thedetailed configuration ofthe firstlens region
is not particularly limited as long as "the first lens region"
is configured to deflect and diffuse the light emitted from
the light emitting element toward the first direction.
[0014] The detailed configuration of the second lens
region is not particularly limited as long as "the second
lens region" is configured to deflect and diffuse the light
emitted from the light emitting element toward the second
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direction.

[0015] "The deflection and diffusion" means only the
deflection, only the diffusion, or both the deflection and
diffusion.

[0016] "The first direction" and "the second direction"
form an obtuse angle (an angle larger than 90° and small-
er than 180°) therebetween. However, among the four
included angles formed about an intersection point be-
tween a line extending in the first direction and a line
extending in the second direction, an included angle
forming "the obtuse angle" indicates the included angle
in which the axis is included in the range of the included
angle.

[0017] The detailed position of "the first axis" above
the optical axis is not particularly limited as long as the
first direction is substantially aligned with the horizontal
direction when the convex lens is located at the first an-
gular position and the second direction is substantially
aligned with the horizontal direction when the convex lens
is located at the second angular position.

[0018] According to the present invention, the follow-
ing advantages can be obtained.

[0019] Since the light emitting element is disposed
near the rear focal point of the convex lens so as to face
a forward direction, the inverse projection image of the
light emitting surface is formed on the imaginary vertical
screen in front of the lamp. However, since the first di-
rection is substantially aligned with the horizontal direc-
tion when the convex lens is located at the first angular
position, the light passing through the first lens region is
deflected and diffused toward the horizontal direction. In
addition, the light passing through the second lens region
is deflected and diffused toward a tilted direction forming
an obtuse angle with respect to the horizontal direction.
Accordingly, the left light distribution pattern, whose up-
per end portion has the horizontal cutoff line and the tilted
cutoff line, is formed.

[0020] In addition, the second direction is substantially
aligned with the horizontal direction when the convexlens
is located at the second angular position. Also, the light
passing through the second lens region is deflected and
diffused toward the horizontal direction. The light passing
through the first lens region is deflected and diffused to-
ward a tilted angle forming an obtuse angle with respect
to the horizontal direction. Accordingly, the right light dis-
tribution pattern, whose upper end portion has the hori-
zontal cutoff line and the tilted cutoff line, is formed.
[0021] Atthis time, the left light distribution pattern and
the right light distribution pattern can be switched to each
other such that the position of the light emitting element
is constant and the convex lens is rotated about the axis
located above the optical axis. Accordingly, as compared
with the known technology in which the left light distribu-
tion pattern is just rotated by a predetermined angle while
maintaining the shape and light intensity distribution
thereof to be uniform so as to form the right light distri-
bution pattern, it is possible to form the right light distri-
bution pattern as a light distribution pattern which has
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the shape and light intensity distribution different from
those of the left light distribution pattern (e.g., a light dis-
tribution pattern which has the shape and light intensity
distribution bilaterally symmetric with the left light distri-
bution pattern).

[0022] In addition, since it is possible to switch the left
light distribution and the right light distribution to each
other by rotating the convex lens, it is not necessary to
use a high-output driving mechanism.

[0023] According to the invention, in the vehicle lamp
using the light emitting element as a light source, it is
possible to switch the left light distribution and the right
light distribution to each other. Additionally, it is possible
to form any one of the light distribution patterns for the
left light distribution and the right light distribution so as
to have the appropriate shape and light intensity distri-
bution. In addition, it is possible to decrease the size of
the driving mechanism for performing the switching op-
eration.

[0024] In the above-described configuration, the de-
tailed configuration of the light emitting element is not
particularly limited to the configuration described above.
The light emitting element including the rectangular light
emitting surface is disposed such that the lower edge of
the light emitting surface is located on the horizontal
plane including the optical axis and the almost middle
point of the lower edge is located on the optical axis. In
addition, with the position of the axis, the boundary line
between the first lens region and the second lens region
passes through the left end point of the lower edge of the
light emitting surface when the convex lens is located at
the first angular position, and the boundary line passes
through the right end point of the lower edge of the light
emitting surface when the convex lens is located at the
second angular position. Accordingly, the following ad-
vantage can be obtained.

[0025] That is, the central axis of the convex lens is
located at the left end point of the lower edge of the light
emitting surface when the convex lens is located at the
firstangular position. For this reason, when the light pass-
ing through the first lens region is deflected and diffused
toward the horizontal direction, it is possible to obtain a
horizontal cutoff line having a high brightness ratio. Also,
when the light passing through the second lens region is
deflected and diffused toward the tilted direction forming
an obtuse angle with respect to the horizontal direction,
it is possible to obtain a tilted cutoff line having a high
brightness ratio, which is not higher than that of the hor-
izontal cutoff line. On the other hand, when the convex
lens is located at the second angular position, the central
axis of the convex lens is located at the right end point
of the lower edge of the light emitting surface. For this
reason, when the light passing through the second lens
region is deflected and diffused toward the horizontal di-
rection, itis possible to obtain a horizontal cutoff line hav-
ing a high brightness ratio. Also, when the light passing
through the first lens region is deflected and diffused to-
ward the tilted direction, it is possible to obtain a tilted
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cutoff line having a high brightness ratio which is not high-
er than that of the horizontal cutoff line.

[0026] In the above-described configuration, the con-
vex lens is capable of selecting the third angular position
located in the middle of the first and second angular po-
sitions. Accordingly, when the convex lens is located at
the third angular position, the light passing through the
first and second lens regions is deflected and diffused
obliquely upward in the horizontal direction at a middle
angle between the horizontal direction and the tilted di-
rection.

[0027] Accordingly, when the convex lens is rotated to
the third angular position upon turning on the high beam,
it is possible to form a light distribution pattern of which
both end portions are curved slightly upward. According-
ly, it is possible to improve performance of the vehicle
lamp for providing visibility of road shoulders on both left
and right sides of a road surface in front of the vehicle.
[0028] If a mechanism is provided so as to displace
upward the light distribution pattern when the convexlens
is located at the third angular position, it is possible to
improve the performance of the vehicle lamp for providing
visibility of a far area of the road surface in front of the
vehicle and to further improve the visibility of the road
shoulders on both left and right sides of the road surface.
[0029] Other aspects, features and advantages of the
invention will be apparent from the following description,
the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0030]

Fig. 1 is a front view showing a vehicle lamp accord-
ing to an exemplary embodiment of the invention;
Fig. 2 is a sectional view taken along a line II-1l of
Fig. 1;

Fig. 3 is a view specifically showing only a convex
lens and a light-emitting chip in Fig. 1;

Fig. 4Ais a view showing the convex lens located at
a first angular position;

Fig. 4B is a view showing the convex lens located at
a second angular position;

Fig. 5 is a perspective view showing a light distribu-
tion pattern which is formed on an imaginary vertical
screen disposed at a position in front of the lamp by
25 meters, wherein the light distribution pattern is
formed by light irradiated from the vehicle lamp in a
forward direction when the convex lens is located at
the first angular position;

Fig. 6A is a view showing a light distribution pattern
which is formed by light passing through a first lens
region when the convex lens is located at the first
angular position;

Fig. 6B is a view showing a light distribution pattern
which is formed by light passing through a second
lens region when the convex lens is located at the
first angular position;
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Fig. 7 is a view showing a light distribution pattern,
as in Fig. 5, but formed when the convex lens is lo-
cated at the second angular position;

Figs. 8A and 8B are views showing a light distribution
pattern, asin Figs. 6A and 6B, respectively, but when
the convex lens is located at the second angular po-
sition;

Fig. 9 is a view showing a light distribution pattern,
as in Fig. 5, but formed when the convex lens is lo-
cated at a third angular position; and

Figs. 10A and 10B are views showing a light distri-
bution pattern, as in Figs. 6A and 6B, respectively,
but formed when the convex lens is located at the
third angular position.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS OF THE INVENTION

[0031] Hereinafter, an exemplary embodiment of the
invention will be now described with reference to the
drawings.

[0032] Fig. 1is afront view showing a vehicle lamp 10
according to an exemplary embodiment of the invention.
Fig. 2 is a sectional view taken along a line II-1l of Fig. 1.
[0033] As shown in the drawings, the vehicle lamp 10
according to this exemplary embodiment includes a con-
vex lens 12 which is disposed on an optical axis Ax ex-
tendingin a vehicle longitudinal direction; and a light emit-
ting element 14 which is disposed near a rear focal point
F of the convex lens 12. The vehicle lamp 10 is a direct
lamp which controls the deflection of a direct light emitted
from the light emitting element 14 using the convex lens
12.

[0034] The vehicle lamp 10 includes a metal plate 16
which supports the light emitting element 14, a base
member 18 which supports the metal plate 16 in a fixed
manner, a lens holder 20, and a driving mechanism 22.
The lens holder 20 is supported by the base member 18,
and is rotatable about an axis Ax1 (first axis) located
above the optical axis Ax and extending parallel to the
optical axis Ax together with the convex lens 12 in the
state where the convex lens 12 is supported in a fixed
manner. The driving mechanism 22 rotates the lens hold-
er 20 about the axis Ax1.

[0035] In addition, the vehicle lamp 10 is used as a
lamp unit of a vehicle headlamp while being assembled
to a lamp body (not shown) so as to adjust the optical
axis thereof. After adjusting the optical axis, the vehicle
lamp 10 is disposed such that the optical axis Ax thereof
extends downward so as to be tilted by about 0.5° to 0.6°
with respectto avehicle longitudinal direction. In addition,
the vehicle lamp 10 is configured to be tilted in a vertical
direction by means of a tilting mechanism 24, which is
fixed to the lamp body or the like through an output shaft
thereof connected to the base member 18.

[0036] In the vehicle lamp 10, the convex lens 12 is
capable of selecting a first angular position depicted by
the dashed line in Fig. 1, a second angular position de-
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picted by the dashed-two dotted line in the same drawing,
and a third angular position depicted by the solid line in
the same drawing by means of the driving mechanism
22. Atthistime, the firstangular positionis setto a position
which is rotated by 7.5° relative to the third angular po-
sition in a clockwise direction ("counter-clockwise direc-
tion" when viewed from the front side of the lamp), and
the second angular position is set to a position which is
rotated by 7.5° relative to the third angular position in a
counter-clockwise direction.

[0037] In order to realize this configuration, the lens
holder 20 includes an outer peripheral surface 20a which
is formed in a circular-arc shape about the axis Ax1. In
addition, the base member 18 includes an inner periph-
eral surface 18a which is formed in a circular-arc shape
along the outer peripheral surface 20a. A part of the outer
peripheral surface 20a of the lens holder 20 is provided
with a gear-shaped portion 20b which meshes with a pin-
ion 22a attached to the output shaft of the driving mech-
anism 22. When the pinion 22a is rotated by driving the
driving mechanism 22, the lens holder 20 meshing with
the pinion 22a is rotated by a predetermined angle about
the axis Ax1 together with the convex lens 12, and is
stopped at any one of the first to third angular positions.
[0038] The light emitting element 14 is formed as a
white light emitting diode, and includes a light-emitting
chip 14a which has a light emitting surface formed in a
horizontally-long rectangular shape (e.g., a rectangular
having a lengthwise dimension of about 1 mm and a
widthwise dimension of about 2 mm) and a substrate 14b
which supports the light-emitting chip 14a. At this time,
the light-emitting chip 14a is sealed by a thin film which
is formed so as to shield the light emitting surface.
[0039] The light emitting element 14 is disposed so as
to face a forward direction such that a lower edge 14a1
of the light-emitting chip 14a is located on a horizontal
plane including the optical axis Ax and a middle point P3
in a horizontal direction of the lower edge 14a1 is located
on the optical axis Ax.

[0040] The convex lens 12 is a lens which has sub-
stantially the same shape as that of a plane-convex non-
spherical lens having a front surface 12a formed as a
convex surface and a rear surface 12b formed as a flat
surface. The right half portion ("left half portion" when
viewed from the front side of the lamp) of the convex lens
forms a first lens region 12Z1 and the left half portion
("right half portion" when viewed from the front side of
the lamp) thereof forms a second lens region 12Z2. In
addition, when the convex lens 12 is located at the third
angular position, a boundary line B between the first lens
region 1221 and the second lens region 1272 is located
on a perpendicular plane including the optical axis Ax.
The convex lens 12 is formed in a shape in which the
first lens region 12Z1 and the second lens region 1222
are bilaterally symmetric with each other about the
boundary line B.

[0041] The outer peripheral edge of the convex lens
12 is formed in a flat plate shape, and an annular flat
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plate portion 12c¢ is positioned on the lens holder 20.
[0042] The position of the axis Ax1 serving as the ro-
tation center of the convex lens 12 is set to a position of
an intersection point between a line extending from the
end point P1 in a right direction ("left direction" when
viewed from the front side of the lamp) at an elevation
angle of 82.5° (= 90° - 7.5°) and a line extending from
the end point P2 in a left direction at an elevation angle
of 82.5° so that the boundary line B passes through the
left ("right" when viewed from the front side of the lamp)
end point P1 of the lower edge 14a1 of the light-emitting
chip 14a when the convex lens 12 is located at the first
angular position depicted by the dashed line in Fig. 1 and
the boundary line B passes through the right end point
P2 of the lower edge 14a1 of the light-emitting chip 14a
when the convex lens 12 is located at the second angular
position depicted by the dashed-two dotted line in Fig. 1.
[0043] The sectional shape taken along a planeinclud-
ing the boundary line B of the front surface 12a of the
convex lens 12 is the same as that of the front surface
ofthe plane-convex nonspherical lens. However, the sec-
tional shape except for the sectional shape taken along
the plane including the boundary line B is the shape which
is obtained by slightly deforming the sectional shape of
the front surface of the plane-convex nonspherical lens.
Accordingly, the rear focal point F of the convex lens 12
indicates a rear focal pointin a plane including the bound-
ary line B.

[0044] With such a configuration, when the convex
lens 12 is located at the third angular position, the central
axis is aligned with the optical axis Ax. In addition, the
middle point P3 in a horizontal direction of the lower edge
14a1 of the light-emitting chip 14a is located at the rear
focal point F of the convex lens 12 located at the third
angular position.

[0045] Fig. 3 is a view specifically showing only the
convex lens 12 and the light-emitting chip 14a in Fig. 1.
[0046] As shown in the drawing, the first lens region
1271 is configured to deflect and diffuse the light emitted
from the light emitting element 14 toward a first direction
tilted by 7.5° in a right-up direction ("left-up direction"
when viewed from the front side of the lamp) with respect
to a direction perpendicular to the boundary line B. The
second lens region 1272 is configured to deflect and dif-
fuse the light emitted from the light emitting element 14
toward a second direction tilted by 7.5° in a left-up direc-
tion with respect to the direction perpendicular to the
boundary line B.

[0047] In order to realize such a configuration, in the
front surface 12a of the convex lens 12, a portion located
at the first lens region 12Z1 is formed as a right-up-di-
rection diffusion region 12Z1a, and a portion located at
the second lens region 1222 is formed as a left-up-direc-
tion diffusion region 12Z2a.

[0048] The right-up-direction diffusion region 12Z1ais
a region in which the light emitted from the light emitting
element 14 and reaching the region 12Z1a is emitted as
light deflected and diffused toward the right-up direction
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in the first direction. On the other hand, the left-up-direc-
tion diffusion region 12Z2ais a region in which light emit-
ted from the light emitting element 14 and reaching the
region 12Z2a is emitted as light deflected and diffused
toward the left-up direction in the second direction.
[0049] The deflection and diffusion control of the emit-
ted light in the right-up-direction diffusion region 12Z1a
is carried out by setting a direction of the emitted light for
each position of the right-up-direction diffusion region
12Z1a.

[0050] Thatis,asshowninFig. 3, the right-up-direction
diffusion region 12Z1a is divided into a plurality of cells
C1. The plurality of cells C1 is formed by a plurality of
curves L1c extending in the first direction at a uniform
interval in the vertical direction and a plurality of curves
L1m extending from the upper end point to the lower end
point in a meridian shape. The direction of the emitted
light is set for each cell C1.

[0051] In detail, as shown by the arrows in Fig. 3, the
direction of the emitted light in the cells C1 which are
close to the boundary line B is slightly set to the right
direction, the direction of the emitted light in the cells C1
which are close to the outer peripheral edge of the convex
lens 12 is set to the right direction at a comparatively
larger amount, and the direction of the emitted light in
the cells C1 located therebetween is set to the right di-
rection at an amount therebetween. In every stage, the
direction of the emitted light is gradually changed in a
horizontal plane from the cells C1 close to the boundary
line B to the cells C1 close to the outer peripheral edge
of the convex lens 12.

[0052] In addition, the deflection and diffusion control
of the light passing through the left-up-direction diffusion
region 12Z2a is carried out by setting a direction of the
emitted light for each position of the left-up-direction dif-
fusion region 12Z2a, thereby performing the deflection
and diffusion control so as to have a characteristic bilat-
erally symmetric with the right-up-direction diffusion re-
gion 12Z1a.

[0053] Thatis, as shown in Fig. 3, the left-up-direction
diffusion region 12Z2a is divided into a plurality of cells
C2. The plurality of cells C2 is formed by a plurality of
curves L2c extending in the first direction at a uniform
interval in the vertical direction and a plurality of curves
L2m extending from the upper end point to the lower end
point in a meridian shape. The direction of the emitted
light is set for each cell C2.

[0054] In detail, as shown by the arrows in Fig. 3, the
directions of the emitted light in the cells C2 which are
close to the boundary line B are slightly set to the left
direction, the direction of the emitted light in the cells C2
which are close to the outer peripheral edge of the convex
lens 12 is set to the left direction at a comparatively larger
amount, and the direction of the emitted light in the cells
C2 located therebetween is set to the left direction at an
amount therebetween. In every stage, the direction of
the emitted light is gradually changed in a horizontal
plane from the cells C2 close to the boundary line B to

10

15

20

25

30

35

40

45

50

55

the cells C2 close to the outer peripheral edge of the
convex lens 12.

[0055] In addition, the arrows extending from each
central position of the cells C1 and C2 in Fig. 3 indicates
a direction where the light emitted from the middle point
P3 in a horizontal direction of the lower edge 14a1 of the
light-emitting chip 14a and being incident to the convex
lens 12 passes through the cells C1 and C2.

[0056] Likewise, when the front surface 12a of the con-
vex lens 12 is formed, the front surface 12a has a dis-
continuous surface shape in the boundary line B between
the right-up-direction diffusion region 12Z1a and the left-
up-direction diffusion region 12Z2a, and the boundary
line B is formed as a ridge.

[0057] Fig. 4A is a view showing the convex lens 12
located at a first angular position, and Fig. 4B is a view
showing the convex lens 12 located at a second angular
position.

[0058] As shown in Fig. 4A, when the convex lens 12
is located at the first angular position, the central axis
thereof passes through the left end point P1 of the lower
edge 14a1 of the light-emitting chip 14a, and the bound-
ary line B thereof is tilted in the right direction by 7.5° with
respect to the perpendicular direction. At this first angular
position, the first direction is aligned with a horizontal
direction, and the second direction is aligned with a di-
rection which is tilted in the left-up direction by 15° with
respect to the horizontal direction.

[0059] Accordingly, whenthe convexlens 12is located
at the first angular position, the right-up-direction diffu-
sion region 12Z1a of the first lens region 12Z1 deflects
and diffuses the light emitted from the light emitting ele-
ment 14 and reaching the region 12Z1a toward the right
direction in a horizontal plane (i.e., a plane parallel to the
lower edge 14a1 of the light-emitting chip 14a). In addi-
tion, the left-up-direction diffusion region 12Z2a of the
second lens region 1272 deflects and diffuses the light
emitted from the light emitting element 14 and reaching
the region 12Z2a toward the left-up direction tilted by 15°.
[0060] In addition, as shown in Fig. 4B, when the con-
vex lens 12 is located at the second angular position, the
central axis thereof passes through the right end point
P2 of the lower edge 14a1 of the light-emitting chip 14a,
and the boundary line B thereofis tilted in the left direction
by 7.5° with respect to the perpendicular direction. At this
second angular position, the second direction is aligned
with the horizontal direction, and the first direction is
aligned with the right-up direction tilted by 15° with re-
spect to the horizontal direction.

[0061] Accordingly, whenthe convexlens 12is located
at the second angular position, the left-up-direction dif-
fusion region 12Z2a of the second lens region 12Z2 de-
flects and diffuses the light emitted from the light emitting
element 14 and reaching the region 12Z2a toward the
left direction in a horizontal plane (i.e., a plane parallel
to the lower edge 14a1 of the light-emitting chip 14a). In
addition, the right-up-direction diffusion region 12Z1a of
the first lens region 12Z1 deflects and diffuses the light
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emitted from the light emitting element 14 and reaching
the region 12Z1a toward the right-up direction tilted by
15°.

[0062] Fig. 5 is a perspective view showing a light dis-
tribution pattern PA which is formed on an imaginary ver-
tical screen disposed at a position in front of the lamp by
25 meters. The light distribution pattern PA is formed by
light irradiated from the vehicle lamp 10 according to this
exemplary embodiment in a forward direction when the
convex lens 12 is located at the first angular position.
[0063] As shown in the drawing, the light distribution
pattern PA is a light distribution pattern which is formed
as a part of the low beam light distribution pattern PL1
depicted by the dashed-two dotted line. The low beam
light distribution pattern PL1 is a light distribution pattern
which is formed by synthesizing the light distribution pat-
tern PA with a light distribution pattern formed by light
irradiated in a forward direction from another lamp unit
(not shown).

[0064] The low beam light distribution pattern PL1 is a
low beam light distribution pattern of a left side light dis-
tribution pattern, whose upper end portion includes a hor-
izontal cutoff line CL1 and a tilted cutoff line CL2. When
the vehicle lamp is in the first angular position, in the
vertical line V-V passing through a vanishing point H-V
infrontof the lamp, the horizontal cutoffline CL1 is formed
on theright side (opposite lane side) thereof and the tilted
cutoff line CL2 is formed on the left side (self lane side)
thereof. An elbow point E, as an intersection point be-
tween both cutoff lines CL1 and CL2, is located below
the vanishing point H-V by about 0.5 to 0.6°. In addition,
in the low beam light distribution pattern PL1, a hot zone
HZ, as a high-illumination region, is formed in the vicinity
of the left side of the elbow point E.

[0065] The light distribution pattern PA is a light distri-
bution pattern which is formed by synthesizing the first
light distribution pattern PA1 shown in Fig. 6A with the
second light distribution pattern PA2 shown in Fig. 6B.
In the light distribution pattern PA, a curve showing an
outline thereof and a plurality of substantially concentric
curves are iso-intensity curves. The light distribution pat-
tern PA gradually becomes bright from the outer periph-
eral edge thereof to the center thereof.

[0066] The light distribution pattern PA1 shown in Fig.
6A is a light distribution pattern which is formed by the
light passing through the first lens region 12Z1, where
an upper edge PA1a thereof is substantially aligned with
the horizontal cutoff line CL1. In addition, the light distri-
bution pattern PA2 shown in Fig. 6B is a light distribution
pattern which is formed by the light passing through the
second lens region 1222, where an upper edge PA2a
thereof is substantially aligned with the tilted cutoff line
CL2. The hot zone HZ of the low beam light distribution
pattern PL1 is mainly formed by an overlap portion of two
light distribution patterns PA1 and PA2.

[0067] If the convexlens 12 is a general plane-convex
nonspherical lens, as shown in Figs. 6A and 6B, an in-
verse projection image lo of the light-emitting chip 14a
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is formed on the imaginary vertical screen so that the
opposite-lane-side end point of an upper edge loa is lo-
cated at the position of the elbow point E (i.e., the inter-
section point between the imaginary vertical screen and
the optical axis Ax) and the upper edge loa is located on
the horizontal line passing through the elbow point E.
This is because the lower edge 14a1 of the light-emitting
chip 14a is located on the horizontal plane including the
optical axis Ax and the left end point P1 of the lower edge
14a1 is located at the rear focal point F of the convex
lens 12. Since the lower edge 14a1 of the light-emitting
chip 14a extends in the horizontal direction from the rear
focal point F of the convex lens 12, the upper edge loa
of the inverse projection image lo has a high brightness
ratio.

[0068] Moreover, inthe front surface 12a of the convex
lens 12, the right-up-direction diffusion region 12Z1a lo-
cated on the right side thereof deflects and diffuses the
light emitted from the light emitting element 14 toward
the right direction in the horizontal plane. Further, the left-
up-direction diffusion region 12Z2a located on the left
side thereof deflects and diffuses the light emitted from
the light emitting element 14 toward the left-up direction
tilted by 15°. Thus, the light distribution pattern PA1 is
formed on the imaginary vertical screen by the light pass-
ing through the right-up-direction diffusion region 12Z1a.
The light distribution pattern PA1 is a light distribution
pattern in which the inverse projection image lo is
stretched in the right direction. Also, the light distribution
pattern PA2 is formed on the imaginary vertical screen
by the light passing through the left-up-direction diffusion
region 12Z2a. The light distribution pattern PA2 is a light
distribution pattern in which the inverse projection image
lo is stretched in the left-up direction tilted by 15° with
respect to the horizontal direction.

[0069] Fig. 6A shows a light distribution pattern PA1
obtained by overlapping a plurality of inverse projection
images Iz1.

[0070] The light distribution pattern PA1 forms a light
distribution pattern in which the inverse projection image
lo of the light-emitting chip 14a is stretched in the right
direction with respect to the horizontal direction. Since
the upper edge loa of the inverse projection image lo is
located at the horizontal line passing through the elbow
point E, the upper edge PA1 a of the light distribution
pattern PA1 has a high brightness ratio, thereby making
the horizontal cutoff line CL1 clear.

[0071] Meanwhile, Fig. 6B shows a light distribution
pattern PA2 obtained by overlapping the plurality of in-
verse projection images 1z2.

[0072] The light distribution pattern PA2 forms a light
distribution pattern in which the inverse projection image
lo of the light-emitting chip 14a is stretched in the left-up
direction tilted by 15°. Since the extension direction of
the upper edge loa of the inverse projection image lo is
not aligned with the stretch direction of the inverse pro-
jection image lo, the upper edge PA2a of the light distri-
bution pattern PA2 has a high brightness ratio, but one
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which is not higher than that of the upper edge PA1a of
the light distribution pattern PA1. However, it is possible
to make the tilted cutoff line CL2 clear to a certain degree.
[0073] Fig. 7 is a perspective view showing a light dis-
tribution pattern PB which is formed on the imaginary
vertical screen disposed at a position in front of the lamp
by 25 meters. The light distribution pattern PB is formed
by light irradiated from the vehicle lamp 10 according to
this exemplary embodiment in a forward direction when
the convex lens 12 is located at the second angular po-
sition.

[0074] As shown in the drawing, the light distribution
pattern PB is a light distribution pattern which is formed
as a part of the low beam light distribution pattern PL2
depicted by the dashed-two dotted line. The low beam
light distribution pattern PL2 is formed by synthesizing
the light distribution pattern PB with a light distribution
patternformed by the lightirradiatedin a forward direction
from another lamp unit (not shown).

[0075] The low beam light distribution pattern PL2 is a
light distribution pattern of a right side light distribution
pattern, whose upper end portion includes the horizontal
cutoffline CL1 and the tilted cutoff line CL2. In the vertical
line V-V, the horizontal cutoff line CL1 is formed on the
left side (opposite lane side) thereof and the tilted cutoff
line CL2 isformed ontherightside (selflane side) thereof.
The elbow point E is located below the vanishing point
H-V by about 0.5° to 0.6°. In addition, in the low beam
light distribution pattern PL2, the hot zone HZ is formed
in the vicinity of the right side of the elbow point E.
[0076] The light distribution pattern PB is a light distri-
bution pattern which is formed by synthesizing the first
light distribution pattern PB1 shown in Fig. 8A with the
second light distribution pattern PB2 shown in Fig. 8B.
In the light distribution pattern PB, a curve showing an
outline thereof and a plurality of substantially concentric
curves are iso-intensity curves. The light distribution pat-
tern PB gradually becomes bright from the outer periph-
eral edge thereof to the center thereof.

[0077] The light distribution pattern PB1 shown in Fig.
8A is a light distribution pattern which is formed by the
light passing through the first lens region 12Z1, where
an upper edge PB1a thereof is substantially aligned with
the tilted cutoff line CL2. In addition, the light distribution
pattern PB2 shown in Fig. 8B is a light distribution pattern
which is formed by the light passing through the second
lens region 1272, where an upper edge PB2a thereof is
substantially aligned with the horizontal cutoff line CL1.
The hot zone HZ of the low beam light distribution pattern
PL2 is mainly formed by an overlap portion of two light
distribution patterns PB1 and PB2.

[0078] If the convexlens 12 is a general plane-convex
nonspherical lens, as shown in Figs. 8A and 8B, the in-
verse projection image lo of the light-emitting chip 14a
is formed on the imaginary vertical screen so that the
opposite-lane-side end point of the upper edge loa is
located at the position of the elbow point E and the upper
edge loa is located on the horizontal line passing through
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the elbow point E. This is because the lower edge 14a1
of the light-emitting chip 14a is located on the horizontal
plane including the optical axis Ax and the right end point
P2 of the lower edge 14a1 is located at the rear focal
point F of the convex lens 12. Since the lower edge 14a1
of the light-emitting chip 14a extends in the horizontal
direction from the rear focal point F of the convex lens
12, the upper edge loa of the inverse projection image
lo has a high brightness ratio.

[0079] Moreover, inthe front surface 12a of the convex
lens 12, the right-up-direction diffusion region 12Z1a lo-
cated on the right side thereof deflects and diffuses the
light emitted from the light emitting element 14 toward
the right-up direction tilted by 15°, and the left-up-direc-
tion diffusion region 12Z2alocated on the left side thereof
deflects and diffuses the light emitted from the light emit-
ting element 14 toward the left direction in a horizontal
plane. The light distribution pattern PB1 is formed on the
imaginary vertical screen by the light passing through the
right-up-direction diffusion region 12Z1a, and the light
distribution pattern PB1 is a light distribution pattern in
which the inverse projection image lo is stretched in the
right-up direction tilted by 15°. Also, the light distribution
pattern PB2 is formed on the imaginary vertical screen
by the light passing through the left-up-direction diffusion
region 12Z2a, and the light distribution pattern PB2 is a
light distribution pattern in which the inverse projection
image lo is stretched in the left direction with respect to
the horizontal direction.

[0080] Fig. 8A shows a diffusion shape of the light dis-
tribution pattern PB1 obtained by overlapping the plurality
of inverse projection images Iz1.

[0081] The light distribution pattern PB1 forms a light
distribution pattern in which the inverse projection image
lo of the light-emitting chip 14a is stretched in the right-
up direction tilted by 15°. Since the extension direction
of the upper edge loa of the inverse projection image lo
is not aligned with the stretch direction of the inverse
projection image lo, the upper edge PB1a of the light
distribution pattern PB1 has a high brightness ratio but
one which is not higher than that of the upper edge PB2a
of the light distribution pattern PB2. However, it is possi-
ble to make the tilted cutoff line CL2 clear to a certain
degree.

[0082] Meanwhile, Fig. 8B shows the light distribution
pattern PB2 obtained by overlapping the plurality of in-
verse projection images 1z2.

[0083] The light distribution pattern PB2 forms a light
distribution pattern in which the inverse projection image
lo of the light-emitting chip 14a is stretched in the left
direction with respect to the horizontal direction. Since
the upper edge loa of the inverse projection image lo is
located at the horizontal line passing through the elbow
point E, the upper edge PB2a of the light distribution pat-
tern PB2 has a high brightness ratio, thereby making the
horizontal cutoff line CL1 clear.

[0084] Fig. 9is a perspective view showing a light dis-
tribution pattern PC which is formed on the imaginary
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vertical screen disposed at a position in front of the lamp
by 25 meters, and the light distribution pattern PC is
formed by light irradiated from the vehicle lamp 10 ac-
cording to this exemplary embodiment in a forward di-
rection when the convex lens 12 is located at the third
angular position.

[0085] As shown in the drawing, the light distribution
pattern PC is a light distribution pattern which is formed
as a part of the high beam light distribution pattern PH
depicted by the dashed-two dotted line. The high beam
light distribution pattern PH is formed by synthesizing the
light distribution pattern PC with a light distribution pattern
formed by the light irradiated in a forward direction from
another lamp unit (not shown).

[0086] The high beam light distribution pattern PH is a
light distribution pattern which is horizontally-long about
the vanishing point H-V and has a hot zone HZ in the
vicinity of the vanishing point H-V.

[0087] The light distribution pattern PC is a horizontal-
ly-long light distribution pattern which extends in the hor-
izontal direction from the vicinity of the vanishing point
H-V along the horizontal line H-H passing through the
vanishing point H-V and has the hotzone HZ in the vicinity
of the vanishing point H-V. The both end portions of the
light distribution pattern PC are curved slightly upward.
[0088] The light distribution pattern PC is formed by
driving a tilting mechanism 24 so as to displace upward
a light distribution pattern PCo (which is depicted by the
dashed-two dotted line in Fig. 9). The light distribution
pattern PCo is formed by synthesizing a first light distri-
bution pattern PCo1 shown in Fig. 10A with a second
light distribution pattern PCo2 shown in Fig. 10B. In the
light distribution pattern PC, a curve showing an outline
thereof and a plurality of substantially concentric curves
are iso-intensity curves. The light distribution pattern PC
gradually becomes bright from the outer peripheral edge
thereof to the center thereof.

[0089] Thelightdistribution pattern PCo1 showninFig.
10A is a light distribution pattern which is formed by the
light passing through the first lens region 12Z1, where
the light distribution pattern PCo1 extends from a position
below the vanishing point H-V toward the right-up direc-
tion tilted by 7.5°. On the other hand, the light distribution
pattern PCo2 shown in Fig. 10B is a light distribution pat-
tern which is formed by the light passing through the sec-
ond lens region 1222, where the light distribution pattern
PCo2 extends from a position below the vanishing point
H-V toward the left-up direction tilted by 7.5°. In addition,
the hot zone HZ of the high beam light distribution pattern
PH is mainly formed by an overlapping portion of two
light distribution patterns PCo1 and PCo2.

[0090] As described above, in the vehicle lamp 10 ac-
cording to this exemplary embodiment, the direct light
emitted from the light emitting element 14 is controlled
and deflected by the convex lens 12 so as to form the
light distribution patterns PA and PB whose upper end
portions have the horizontal cutoff line CL1 and the tilted
cutoff line CL2. However, the substantially right half por-
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tion of the convex lens 12 is formed as the first lens region
12Z1 which is used to deflect and diffuse the light emitted
from the light emitting element 14 toward the first direc-
tion. Also, the substantially left half portion thereof is
formed as the second lens region 1222 which is used to
deflect and diffuse the light emitted from the light emitting
element 14 toward the second direction forming an ob-
tuse angle with respect to the first direction. In addition,
the convex lens 12 is disposed so as to be rotatable about
the axis Ax1 which is disposed above the optical axis Ax
and extends parallel thereto. Further, the first angular
position where the first direction is the horizontal direction
and the second angular position where the second direc-
tion is the horizontal direction can be selected. Accord-
ingly, the following advantages can be obtained.

[0091] Since the light emitting element 14 is disposed
in the vicinity of the rear focal point F of the convex lens
12 so as to face aforward direction, the inverse projection
image of the light-emitting chip 14a is formed on the im-
aginary vertical screen in front of the lamp. The first di-
rection is substantially aligned with the horizontal direc-
tion when the convexlens 12 is located at the first angular
position. Thus, the light passing through the first lens
region 12Z1 is deflected and diffused toward the horizon-
tal direction. In addition, the light emitted from the second
lens region 1272 is deflected and diffused toward a tilted
direction forming an obtuse angle with respect to the hor-
izontal direction. Accordingly, the light distribution pattern
PA for the left light distribution, whose upper end portion
has the horizontal cutoff line CL1 and the tilted cutoff line
CL2, is formed.

[0092] In addition, the second direction is substantially
aligned with the horizontal direction when the convexlens
12 is located at the second angular position. Thus, the
light passing through the second lens region 1272 is de-
flected and diffused toward the horizontal direction. Also,
the light passing through the first lens region 1221 is de-
flected and diffused toward a tilted angle forming an ob-
tuse angle with respect to the horizontal direction. Ac-
cordingly, the light distribution pattern PB for the right
light distribution, whose upper end portion has the hori-
zontal cutoff line CL1 and the tilted cutoff line CL2, is
formed.

[0093] The light distribution pattern PA for the left light
distribution and the light distribution pattern PB for the
right light distribution can be switched from one to the
other and vice versa such that the position of the light
emitting element 14 is constant and the convex lens 12
is rotated about the axis Ax1 located above the optical
axis Ax. Accordingly, as compared with the known tech-
nology in which the left light distribution pattern is just
rotated by a predetermined angle while maintaining the
shape and light intensity distribution thereof to be uniform
so as to form the right light distribution pattern, it is pos-
sible to form the light distribution pattern PB for the right
light distribution as a light distribution pattern which has
the shape and light intensity distribution bilaterally sym-
metric with the light distribution pattern PA for the left
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light distribution.

[0094] Furthermore, since it is possible to switch the
left light distribution and the right light distribution by ro-
tating the convex lens 12, it is not necessary to use a
high-output driving mechanism.

[0095] According to this exemplary embodiment, in the
vehicle lamp 10 using the light emitting element 14 as a
lightsource, itis possible to switch the left light distribution
and the right light distribution from one to the other. Ad-
ditionally, it is possible to form any one of the light distri-
bution patterns PA and PB for the left light distribution
and the right light distribution so as to have the appropri-
ate shape and light intensity distribution. In addition, it is
possible to decrease the size of the driving mechanism
22 for performing the switching operation.

[0096] Further, in the vehicle lamp 10 according to this
exemplary embodiment, the light emitting element 14 in-
cluding the rectangular light-emitting chip 14ais disposed
such that the lower edge 14a1 of the light-emitting chip
14aislocated on the horizontal plane including the optical
axis Ax and the middle point P3 in the horizontal direction
of the lower edge 14a1 is located on the optical axis Ax.
In addition, the position of the axis Ax1 is set such that
the boundary line B between the first lens region 1221
and the second lens region 12Z2 passes through the left
end point P1 of the lower edge 14a1 of the light-emitting
chip 14a when the convex lens 12 is located at the first
angular position, and the boundary line B passes through
the right end point P2 of the lower edge 14a1 of the light-
emitting chip 14a when the convex lens 12 is located at
the second angular position. Accordingly, the following
advantage can be obtained.

[0097] The central axis of the convex lens 12 is located
at the left end point P1 of the lower edge 14a1 of the
light-emitting chip 14a when the convexlens 12 is located
at the first angular position. For this reason, when the
light passing through the first lens region 12Z1 is deflect-
ed and diffused toward the horizontal direction, it is pos-
sible to obtain the horizontal cutoff line CL1 having a high
brightness ratio. Also, when the light passing through the
second lensregion 1272 is deflected and diffused toward
the tilted direction forming an obtuse angle with respect
to the horizontal direction, it is possible to obtain the tilted
cutoff line CL2 having a high brightness ratio, but one
which is not higher than that of the horizontal cutoff line
CL1. On the other hand, when the convex lens 12 is lo-
cated at the second angular position, the central axis of
the convex lens 12 is located at the right end point P2 of
the lower edge 14a1 of the light-emitting chip 14a. For
this reason, when the light passing through the second
lens region 1272 is deflected and diffused toward the
horizontal direction, it is possible to obtain the horizontal
cutoff line CL1 having a high brightness ratio. Also, when
the light passing through the first lens region 1221 is de-
flected and diffused toward the tilted direction forming an
obtuse angle with respect to the horizontal direction, it is
possible to obtain the tilted cutoff line CL2 having a high
brightness ratio but one which is not higher than that of
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10

the horizontal cutoff line CL1.

[0098] In addition, in the vehicle lamp 10 according to
this exemplary embodiment, the convex lens 12 is capa-
ble of selecting the third angular position located in the
middle of the first and second angular positions. Accord-
ingly, when the convex lens 12 is located at the third
angular position, the light passing through the first and
second lens regions 1221 and 1222 becomes light which
is deflected and diffused obliquely upward in the horizon-
tal direction at a middle angle between the horizontal
direction and the tilted direction.

[0099] Accordingly, when the convexlens 12 is rotated
to the third angular position upon turning on the high
beam, it is possible to form the light distribution pattern
PCo of which both end portions are curved slightly up-
ward. Accordingly, it is possible to improve a visualizing
performance for seeing road shoulders on both left and
right sides of a road surface in front of the vehicle.
[0100] In the above-described exemplary embodi-
ment, when the convex lens 12 is located at the third
angular position, the light distribution pattern PCo is dis-
placed upward by the tilting mechanism 24 so as to obtain
the light distribution pattern PC. Accordingly, itis possible
to improve the visualizing performance for seeing a far
area of the road surface in front of the vehicle and to
further improve the visualizing performance for seeing
the road shoulders on both left and right sides of the road
surface.

[0101] In the above-described exemplary embodi-
ment, there is described the case where the rear surface
12b of the convex lens 12 is formed as a flat surface, but
the rear surface may be formed as a convex surface or
a concave surface.

[0102] In the above-described exemplary embodi-
ment, there is described the case where an included an-
gle of 165° is formed between the first and second direc-
tions, but the size of the included angle may be an ap-
propriate value other than 165° as long as the angle is
an obtuse angle. It is advantageous that the value be not
less than 135°.

[0103] In the above-described exemplary embodi-
ment, there is described the case where the driving mech-
anism 22 used for rotating the convex lens 12 about the
axis Ax1 includes: the gear-shaped portion 20b formed
on the outer peripheral surface 20a of the lens holder 20;
andthe pinion 22a meshing with the gear-shaped portion,
but other mechanisms (e.g., a rack and pinion mecha-
nism, a solenoid capable of selecting three positions)
may be used.

[0104] In the above-described exemplary embodi-
ment, there is described the case where the tilting mech-
anism 24 for displacing upward the entire part of the ve-
hicle lamp 10 is provided to displace upward the light
distribution pattern PCo when the convex lens 12 is lo-
cated at the third angular position, but other mechanisms
(e.g., @ mechanism for displacing downward the light
emitting element 14, a mechanism for displacing upward
the convex lens 12) may be used to displace upward the
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light distribution pattern PCo.

[0105] In the above-described exemplary embodi-
ment, there is described the case where the third angular
position is located in the middle of the first and second
angular positions, but the third angular position may be
located at a position slightly away from the center.
[0106] In the above-described exemplary embodi-
ment, the dimension data is an example, and may be, of
course, set to appropriately different values.

Claims
1. A vehicle lamp (10) comprising:

a convex lens (12) which is disposed on an op-
tical axis (Ax) extending in a longitudinal direc-
tion of a vehicle; and

a light emitting element (14) which is disposed
near arear focal point (F) of the convexlens (12)
so as to face a forward direction,

characterized in that the convex lens (12) controls
deflection of light emitted from the light emitting el-
ement (14) to form a light distribution pattern having
cut-off lines at the upper end thereof,

in that the convex lens (12) comprises a first lens
region (12Z1) which deflects and diffuses the light
emitted from the light emitting element (14) toward
a first direction, and a second lens region (12Z22)
which deflects and diffuses the light emitted from the
light emitting element (14) toward a second direction,
the second direction forming an obtuse angle with
respect to the first direction, and

in that the convex lens (12) is disposed so as to be
rotatable about a first axis (Axl) disposed above the
optical axis (Ax) and extending substantially parallel
to the optical axis (Ax), thereby selecting:

a first angular position where the first direction
is a horizontal direction; and

a second angular position where the second di-
rection is the horizontal direction.

2. The vehicle lamp (10) according to claim 1, wherein
the first lens region (12Z1) is formed over most of a
right half of the convex lens (12), and
the second lens region (12Z22) is formed over most
of a left half of the convex lens (12).

3. The vehicle lamp (10) according to claim 1 or 2,
wherein the light emitting element (14) comprises a
rectangular light emitting surface,
wherein a lower edge (14a1) of the light emitting sur-
face is located on a horizontal plane including the
optical axis (Ax) and an almost middle point (P3) of
the lower edge (14a1) is located on the optical axis
(Ax), and
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11

wherein a position of the first axis (Axl) is set such
that:

when the convex lens (12) is located at the first
angular position, a boundary line (B) between
the first lens region (12Z1) and the second lens
region (12Z2) passes through a left end point
(P1) ofthe lower edge (14a1) of the light emitting
surface; and

when the convex lens (12) is located at the sec-
ond angular position, the boundary line (B) pass-
es through a right end point (P2) of the lower
edge (14a1) of the light emitting surface.

The vehicle lamp (10) according to any one of claims
1to 3,

wherein the convex lens (12) is configured to select
a third angular position located between the first an-
gular position and the second angular position.

The vehicle lamp (10) according to claim 4, further
comprising:

a mechanism which displaces upward the light
distribution pattern when the convex lens (12)
is located at the third angular position.
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