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(54) Vehicle headlamp

(57) A vehicle headlamp (210) includes a first light
source (14a) configured to emit first light that is projected
to form a first irradiation region (100a), a second light
source (14b) configured to emit second light that is pro-
jected to form a second irradiation region (100b) joined
to the first irradiation region (100a) to extend in a trans-
verse direction with respect to an optical axis (O), a mov-
able shade (12, 114) configured to move between a po-

sition at which light irradiation to a joined region (100c)
of the first irradiation region (100a) and the second irra-
diation region (100b) is shielded, and a position at which
the light irradiation to the joined region (100c) is permit-
ted, and a controller (228) configured to select one of
light distribution patterns that are determined by combi-
nations of turning on and off of the first light source (14a),
turning on and off of the second light source (14b), and
the positions of the movable shade (12, 114).
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Description

[0001] The present invention relates to a vehicle head-
lamp and more particularly to a structure of a vehicle
headlamp that can vary a light distribution pattern.
[0002] A vehicle headlamp of a light distribution vari-
able type is configured to form a low beam by shielding
light from a light source using a shade and a high beam
by not shielding the light. According to a related art, the
headlamp may be configured to form a light distribution
pattern that is different from a standard low beam or a
standard high beam, depending on surrounding condi-
tions. Especially, in the case of a high beam, a glare to
an oncoming vehicle or a pedestrian needs to be consid-
ered while improving a field of view of a driver.
[0003] In view of above, a vehicle lamp described in
JP 2007-179969 A is configured to adjust an irradiation
region of the high beam, depending on whether there is
a pedestrian, a preceding vehicle or an oncoming vehicle.
More specifically, the vehicle lamp includes three light
sources to irradiate three difference regions, and the light
sources are individually turn on and off to, for example,
suppress the irradiation of a region where a pedestrian
is present. The three light sources can be either all turned
on, two of them turned on, one turned on, or all turned
off to form light distribution patterns.
[0004] However, according to this configuration, a light
source is provided for each region desired to be control-
led on and off, which leads to an increase in a size of a
housing, an increase in component cost, and a complex
control. Further, the increase of the light sources causes
an increase in required electric power.
[0005] Illustrative aspects of the present invention pro-
vide a vehicle headlamp having a simplified configuration
in which the number of light sources while maintaining
the same level of functionality.
[0006] According to an illustrative aspect of the present
invention, a vehicle headlamp includes a projection lens,
a first light source configured and arranged such that first
light from the first light source is forwardly projected
through the projection lens to form a first irradiation re-
gion, a second light source configured and arranged such
that second light from the second light source is forwardly
projected through the projection lens to form a second
irradiation region, the first irradiation region and the sec-
ond irradiation region being joined to extend in a trans-
verse direction with respect to an optical axis of the ve-
hicle headlamp, a movable shade configured to move
between a position at which light irradiation to a joined
region where the first irradiation region and the second
irradiation region are joined is shielded, and a position
at which the light irradiation to the joined region is per-
mitted, and a controller configured to select one of light
distribution patterns that are determined by combinations
of turning on and off of the first light source, turning on
and off of the second light source, and the positions of
the movable shade.
[0007] Other aspects and advantages of the invention

will be apparent from the following description, the draw-
ings and the claims.
[0008]

Fig. 1 is a schematic sectional view of a vehicle head-
lamp according to an exemplary embodiment of the
present invention, illustrating an interior structure of
the headlamp;
Fig. 2A is a diagram illustrating a positional relation
between a first light source, a second light source
and a movable shade of the headlamp;
Fig. 2B is a diagram illustrating a light distribution
pattern formed by the first light source, the second
light source and the movable shade;
Fig. 3 is a diagram illustrating examples of light dis-
tribution patterns formed by controlling the first light
source, the second light source and the movable
shade;
Fig. 4A is a diagram illustrating an example in which
the movable shade has reflecting portions;
Figs. 4B and 4C are diagrams illustrating how the
light reflected by the reflected portion is superim-
posed;
Fig. 5A is a diagram illustrating an example in which
a region cutting member is arranged between the
first light source and the second light source;
Fig. 5B is a diagram illustrating an iso-illuminance
curve of light irradiation according to the optical sys-
tem of Fig. 5A;
Fig. 6A is a diagram illustrating an example in which
the region cutting member and the movable shade
are arranged between the first light source and the
second light source;
Fig. 6B is a diagram illustrating an iso-illuminance
curve of light irradiation according to the optical sys-
tem of Fig. 6A;
Fig. 7A is a diagram illustrating an example in which
the region cutting member and the movable shade
are arranged between the first light source and the
second light source and a portion of the region cutting
member is covered by the reflecting portions of the
movable shade;
Fig. 7B is a diagram illustrating an iso-illuminance
curve of light irradiation according to the optical sys-
tem of Fig. 7A;
Fig. 8A is a perspective view of a rotary shade of a
vehicle headlamp according to another exemplary
embodiment of the present invention;
Fig. 8B is another perspective view of the rotary
shade;
Fig. 9 is a diagram illustrating shade contours and
corresponding iso-illuminance curves that can be
formed by the rotary shade;
Fig. 10 is another diagram illustrating shade contours
and corresponding iso-illuminance curves that can
be formed by the rotary shade; and
Fig. 11 is a diagram illustrating an example in which
the movable shadehas a blocking surface configured
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to block incoming light.

[0009] Hereinafter, exemplary embodiments of the
present invention will be described in detail. However,
the following exemplary embodiments do not limit the
scope of the claimed invention.
[0010] Fig. 1 is a schematic sectional view of a vehicle
headlamp 210 according to an exemplary embodiment
of the invention, illustrating an internal structure of the
vehicle headlamp 210. The vehicle headlamp 210 is a
high beam headlamp arranged on right and left portions
of a front portion of the vehicle. The right headlamp and
the left headlamp have basically the same structure.
Therefore, the structure of the right headlamp 210R will
be described in the following description. The high beam
headlamp 210 forms a high beam light distribution pattern
in combination with a low beam light distribution pattern
formed by a separately arranged low beam headlamp.
[0011] The headlamp 210R includes a lamp body 212
and a transparent cover 214. The lamp body 212 has a
opening portion on a front side and a detachable cover
212a on a rear side. The detachable cover 12a is de-
tached during maintenance. The transparent cover 214
is attached to cover the opening portion the lamp body
212 to form a lamp chamber 216. In the lamp chamber
216, a lamp unit 10 is accommodated to send light to
toward the front from the vehicle. The lamp unit 10 in-
cludes a lamp bracket 218 having a pivot mechanism
218a as a center of swiveling of the lamp unit 10. The
lamp bracket 218 is screw connected to aiming adjust
screws 220 which are rotatably supported on a wall of
the lamp body 212. The lamp unit 10 is supported in po-
sition inside the lamp chamber 216 such that the lamp
unit 10 can be tilted in accordance with an adjustment of
the aiming adjust screws 220.
[0012] A rotating shaft 222a of a swivel actuator 222
is fixed to a lower surface of the lamp unit 10 so that the
lamp unit 10 can be swiveled in a horizontal direction.
[0013] The swivel actuator 222 is fixed to a unit bracket
224. To the unit bracket 224, a leveling actuator 226 ar-
ranged outside the lamp body 212 is connected so that
the lamp unit 10 can be tilted in the vertical direction.
[0014] On an inner wall surface of the lamp chamber
216, for example, below the lamp unit 10, an irradiation
controller 228 is arranged to control turning on and off of
the lamp unit 10 and the light distribution pattern to be
formed. The irradiation controller 228 also controls the
swivel actuator 222 and the leveling actuator 226. The
irradiation controller 228 may be arranged outside the
headlamp 210R. Further, the irradiation controller 228
may have only a function for relaying a control for turning
on and off the lamp unit from the vehicle side.
[0015] The lamp unit 10 includes a shade mechanism
18 including a movable shade 12, a light source 14, a
lighting tool housing 17 for supporting a reflector 16 on
an inner surface and a projection lens 20. As the light
source 14, for example, an incandescent bulb or a halo-
gen lamp, a discharge bulb, an LED or the like may be

used. In this exemplary embodiment, an example is
shown in which the light source 14 is formed with the
halogen lamp. The reflector 16 reflects light radiated from
the light source 14. Then, the light reflected by the re-
flector 16 is partly guided to the projection lens 20 via the
movable shade 12 forming the shade mechanism 18. As
shown in Fig. 2, the lamp unit 10 of the present exemplary
embodiment has two light sources 14a, 14b in the vehicle
width direction and the light sources 14a, 14b are respec-
tively controlled to be turned on and off by the irradiation
controller 228.
[0016] The movable shade 12 is configured to rotate
about a rotating shaft 12a so as to move to a position
where a part of the light from the light source 14 is shield-
ed (an advanced position) and a position where the part
of the light is not shielded (a retracted position). Fig. 1
shows a state in which the movable shade 12 is in the
advanced position. The shade mechanism 18 includes
an actuator for rotating the movable shade 12. Further,
the movable shade 12 is provided with an urging member
for returning the movable shade to a retracted position
against a movement to, for example, the advanced po-
sition by the actuator. In Fig. 1, a spring is exemplified
as the urging member. The movable shade 12 may move,
for example, in a vertical direction to move between the
retracted position and the advanced position.
[0017] Fig. 1 shows an example that the high beam
headlamp 210 includes an aiming mechanism or a lev-
eling mechanism, however, the aiming mechanism or the
leveling mechanism may be omitted. For example, the
high beam headlamp 210 may be formed integrally with
low beam headlamp. In this case, the aiming mechanism
or the leveling mechanism may be provided either in the
high beam headlamp or in the low beam headlamp, or in
a base member on which both the headlamps are mount-
ed. Then, an aiming adjustment or a leveling adjustment
may be carried out at the same time in both the head-
lamps for the vehicle.
[0018] Figs. 2A and 2B illustrate a positional relation
between the first light source 14a, the second light source
14b and the movable shade 12 of the vehicle headlamp
210, and the resulting light distribution pattern. As shown
in Fig. 2A, the high beam headlamp 210 has two light
sources, the light source 14a functioning as the first light
source configured and arranged such that first light from
the first light source is projected through the projection
lens 20 toward the front of the vehicle to form a first elon-
gated irradiation region 100a, and the light source 14b
functioning as the second light source configured and
arranged such that second light from the second light
source is projected through the projection lens 20 toward
the front of the vehicle to form a second elongated irra-
diation region 100b. As shown in Fig. 2B, the first irradi-
ation region 100a and the second irradiation region 100b
extend in the vehicle width direction. The light source 14a
is formed so that the form itself corresponds to an elon-
gated light distribution pattern shown in Fig. 2B or a form
corresponding to the elongated light distribution pattern
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is provided by adjusting the reflection by a reflector 16a
and the light is guided toward the projection lens 20. The
light source 14b is formed in the same way as described
above. The reflectors 16a, 16b are respectively formed
on the basis of, for example, paraboloid of revolution.
[0019] According to the exemplary embodiment, the
second irradiation region 100b is joined to the first irra-
diation region 100a to extend in the transverse direction
with respect to an optical axis O of the headlamp 210
(see Fig. 1). Fig. 2B shows an example that an end portion
of the first irradiation region 100a and an end portion of
the second irradiation region 100b are overlapped on
each other to form an overlapping region 100c. The over-
lapping region 100c can be adjusted, for example, by
adjusting the arrangements of the light sources 14a, 14b
respectively or adjusting the forms of the reflectors 16a,
16b. As described above, the first irradiation region 100a
and the second irradiation region 100b are overlapped
on each other in a joined region. Thus, when the high
beam is formed, the light is superimposed in the vicinity
of a central part, so that a luminous intensity can be im-
proved and a visibility can be improved during the use of
the high beam.
[0020] The end portion of the first irradiation region
100a and the end portion of the second irradiation region
100b may not overlap on each other, and the end portion
of the first irradiation region 100a and the end portion of
the second irradiation region 100b may be joined such
that they share the same boundary. That is, according
to the exemplary embodiment, the joined region includes
a case where the end portions are joined in an overlap-
ping manner and a case where the end portions are
joined such that they share the same boundary. In Fig.
2B, in order to explain that the end portion of the first
irradiation region 100a is overlapped on the end portion
of the second irradiation region 100b, the first irradiation
region 100a and the second irradiation region 100b are
shown in an state that the irradiation regions 100a and
100b are shifted vertically from each other. However, the
irradiation regions 100a and 100b are actually arranged
without a vertical shift.
[0021] The movable shade 12 can be moved by the
shade mechanism 18 to a position at which the light ir-
radiation to the joined region where the first irradiation
region 100a and the second irradiation region 100b are
joined is shielded and a position at which the light irradi-
ation to the joined region is permitted. In Fig. 2B, the light
shielded region 102 is shown by a broken line. According
to the exemplary embodiment, the size and the moving
positions of the movable shade 12 are determined so
that the light shielded region 102 is wider than he over-
lapping region 100c so as to completely cover the over-
lapping region 100c. The width of the light shielded region
102 may the same as the width of the overlapping region
100c. However, when the light shielded region 102 is
narrower than the overlapping region 100c, if the light is
shielded by the movable shade 12, a bright part is unde-
sirably left where the light is overlapped adjacently to the

light shielded region 102.
[0022] As described above, according to the exempla-
ry embodiment, the light distribution pattern can be
formed that is substantially the same as a case that three
areas are turned on and off by switching turning on and
off operations of the two light sources and a light
shield/non-light shield by the movable shade 12 to control
the three light sources to be turned on and off. Fig. 3
shows image examples of control conditions of the vehi-
cle headlamp 210 and formed light distribution patterns.
The light distribution patterns shown in Fig. 3 only illus-
trate light distribution patterns formed by the high beam
headlamp 210. Actually, the light distribution patterns are
combined with the light distribution patterns for the low
beam separately formed by the low beam headlamp to
form the high beams as a whole. Further, the form of the
actual high beam shows a mountain shape sloping down
from a central part towards the respective sides, howev-
er, in Fig. 3, the form of the high beam is shown as a
rectangular shape for the purpose of simplification.
[0023] In accordance with the control of the irradiation
controller 228, a condition 1 is obtained in which the light
sources 14a, 14b are controlled to be turned on and the
movable shade 12 is controlled to be in the non-light-
shielding condition. Thus, the first irradiation region 100a
and the second irradiation region 100b including the over-
lapping region 100c are turned on. This state is a com-
plete high beam irradiation state which can realize the
same light distribution pattern as that obtained when the
three light sources are used to turn on the three areas
by turning on the two light sources. Further, since the
overlapping region 100c is formed, the luminous intensity
can be improved in the vicinity of the central part.
[0024] Further, in accordance with the control of the
irradiation controller 228, a condition 2 is obtained in
which the light sources 14a, 14b are controlled to be
turned on and the movable shade 12 is controlled to be
in the light-shielding condition. Thus, the overlapping re-
gion 100c is shaded by the light shielded region 102 and
a portion of the first irradiation region 100a and a portion
of the second irradiation region 100b are irradiated. This
state is a high beam irradiation state with a central area
shaded which realizes the same light distribution pattern
as that obtained when only two right and left light sources
are turned on in a structure that controls the three areas
by using the three light sources. The high beam irradia-
tion state with the central area shaded is an effective light
distribution pattern to prevent a glare from being given
to an oncoming vehicle or preceding vehicle far in front,
for example, when a preceding vehicle, an oncoming ve-
hicle, or a pedestrian is not present near in front, however,
the oncoming vehicle or the preceding vehicle is present
far in front.
[0025] In accordance with the control of the irradiation
controller 228, a condition 3 is obtained in which only the
light source 14a is controlled to be turned on and the
movable shade 12 is controlled to be in the light-shielding
condition. Thus, a central area of the high beam corre-
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sponding to the overlapping region 100c is shaded by
the light shielded region 102 and a portion of the first
irradiation region 100a is irradiated. This state is a high
beam irradiation state of only an opposing lane side with
the central area shaded which realizes the same light
distribution pattern as that obtained when only a right
side is turned on in a structure that controls the three
areas by using the three light sources. The right side high
beam irradiation state is an effective light distribution pat-
tern to prevent a glare from being given to, for example,
a preceding vehicle present near in front or a preceding
vehicle present far in front and to improve a field of view
of an area where an oncoming vehicle or a pedestrian is
not present near in front on the opposing lane.
[0026] In accordance with the control of the irradiation
controller 228, a condition 4 is obtained in which only the
light source 14a is controlled to be turned on and the
movable shade 12 is controlled to be in the non-light-
shielding condition. Thus, the first irradiation region 100a
including the central area of the high beam corresponding
to the overlapping region 100c is turned on. This state is
a high beam irradiation state of the central area and the
opposing lane side which realizes the same light distri-
bution pattern as that obtained when central and right
light sources are turned on in a structure that controls
the three areas by using the three light sources. The right
side high beam irradiation state is an effective light dis-
tribution pattern to prevent a glare from being given to,
for example, a preceding vehicle present near in front
and to improve a field of view of an area where a preced-
ing vehicle or an oncoming vehicle is not present far in
front and an oncoming vehicle or a pedestrian is not
present near in front.
[0027] In a conditions 5 and 6 that the light source 14a
is turned off and only the light source 14b is turned on
and the moving state of the movable shade 12 is control-
led, the irradiation region becomes the opposite to that
of the conditions 3 and 4 with respect to the opposing
lane and the self lane. The condition 5 provides an ef-
fective light distribution pattern when a glare is prevented
from being given to an oncoming vehicle or a pedestrian
present in a relatively near position on the opposing lane
and a preceding vehicle or an oncoming vehicle present
in a front and remote position and when a preceding ve-
hicle is not present near in front. Further, the condition 6
provides an effective light distribution pattern when a
glare is prevented from being given to an oncoming ve-
hicle or a pedestrian present in a front and relatively near
position on the opposing lane and when a preceding ve-
hicle or an oncoming vehicle is not present in front.
[0028] As described above, according to the exempla-
ry embodiment, the turning on and off operations of the
light source 14a and the light source 14b are combined
with the moving operations of the movable shade 12 to
form a plurality of kinds of light distribution patterns. That
is, the two light sources can form the light distribution
patterns substantially the same as those formed when
three light sources are provided. By reducing the number

of the light sources in this way, the vehicle headlamp 210
can be made compact, component cost can be reduced,
and a control for turning on and off the light sources can
be simplified. Further, the decrease of the number of the
light sources can contribute to a reduction of a required
electric power. When the three light sources are used,
only a central light source can be turned on, however,
according to the configuration of this exemplary embod-
iment, a turning on operation of only the central part can-
not be realized. However, a frequency of use of the high
beam for turning on only the central part is low. Thus,
even when only the central part cannot be turned on, a
problem rarely occurs in practice.
[0029] When the movable shade 12 is provided as in
the high beam headlamp 210 of the present exemplary
embodiment, a side surface different from a light shield
surface of the movable shade 12 can be effectively used.
For example, the side surface of the movable shade 12
may used as a reflecting surface, so that light reflected
thereon is superimposed on the irradiation region of light
which are not shielded and applied, whereby the lumi-
nous intensity of a portion of the light distribution pattern
can be improved.
[0030] Fig. 4A to Fig. 4C illustrate an example in which
the movable shade has reflecting portions and how the
light is reflected superimposed. As shown in Fig. 4A, the
movable shade 12 includes a light shielding portion 104
facing the light source 14 side and reflecting portions 106
on respective side surfaces. The reflecting portion 106
may be formed by, for example, attaching a reflecting
member or coating. Further, the movable shade 12 itself
may be formed as the reflecting member and a non-re-
flecting member may be attached or coated to form the
light shielding portion 104. A surface of a reflecting por-
tion 106a is formed so that the light incident on the re-
flecting portion 106a of the light source 14a side are guid-
ed to a given position in the first irradiation region 100a.
Similarly, a surface of a reflecting portion 106b is formed
so that the light incident on the reflecting portion 106b of
the light source 14b side are guided to a given position
in the second irradiation region 100a.
[0031] Fig. 4B illustrates the first irradiation region
100a formed when only the light source 14a is turned on
and the movable shade 12 is in the non-light-shielding
condition. Fig. 4C shows the first irradiation region 100a
and the light shielded region 102 formed when only the
light source 14a is turned on and the movable shade 12
is in the light shielding condition. In this case, the light
reflected by the reflecting portion 106a is superimposed
on a position of the first irradiation region 100a in the light
shielded region 102 side to form a superimposed region
100d. For example, even when a portion of the light dis-
tribution pattern for the high beam is shaded by the light
shielded region 102 as in, for example, the controls 2, 3
and 5 shown in Fig. 3, a main direction of line of sight of
the driver during a driving is directed to a central part
ahead. Accordingly, when the luminous intensity is in-
creased by the superimposed region 100d in the central
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part side of the irradiation region, it is possible to improve
a feeling of safety for the driver. Similarly, when the light
source 14b is turned on, since the reflected light can be
superimposed on a given position in the second irradia-
tion region 100b, a similar effect can be obtained. In an-
other exemplary embodiment, an angle or a position of
the reflecting portion 106 may be adjusted. In this case,
the position of the superimposed region by the reflected
light can be changed. Thus, the luminous intensity of an
area can be improved so as to meet the needs of the
driver.
[0032] When the light radiated from the light source
14a or the light source 14b are directly applied to the front
part through the projection lens 20, the formed light dis-
tribution pattern is the lightest in its central part and grad-
ually darker toward side parts. The form of the light dis-
tribution pattern is the mountain shape which gradually
hangs toward the side parts and its contour is obscure.
When the light sources 14a, 14b are turned on without
shielding the light by the movable shade 12, since the
overlapping region 100c is formed, an inconvenience
does not especially arise. Further, since the form of the
end part side which is not the overlapping region 100c
does not require strictness, an inconvenience does not
arise. However, in the case of the one side high beam in
which only the light source 14a or the light source 14b is
independently turned on without shielding the light by the
movable shade 12 as in the condition 4 or the condition
6 shown in Fig. 3, the light of the area where the light
source is turned on enter the area where the light source
is turned off. As a result, a part that is actually desired to
shield the light is partly light so that a performance for
removing a glare is deteriorated and the contour of the
end part is unstable.
[0033] Thus, as shown in Fig. 5A, a region cutting
member 108 is provided that is arranged along the direc-
tion of an optical axis between the light source 14a and
the light source 14b to determine a vertical cut line in an
end of the joined region side of the first irradiation region
100a and an end of the joined region side of the second
irradiation region 100b. The region cutting member 108
may be a thin plate shaped member to simply form a cut
line in the end of the joined region side of the first irradi-
ation region 100a and the end of the joined region side
of the second irradiation region 100b. Further, a reflecting
member may be provided in a side surface of the region
cutting member 108 to guide the light reflected thereon
to the first irradiation region 100a or the second irradiation
region 100b, superimpose the light thereon and increase
the luminous intensity. Fig. 5B shows an example of an
iso-illuminance curve when only the light source 14a is
turned on. In the case of this example, the end of the
joined region side of the first irradiation region 100a is
located at a position of 2.3° exceeding 0°, the center of
the irradiation region, where the cut line is formed by the
region cutting member 108. When the region cutting
member 108 is not provided, the end of the joined region
side of the first irradiation region 100a exceeds 0° and

extends to a position in the vicinity of, for example, 8°. In
the end part, the luminous intensity is lowered and the
form of the end part includes flap parts. As described
above, when the region cutting member 108 is provided,
the contour of the end of the joined region side of the first
irradiation region 100a can be made to be definite and
an irradiation range can be clearly determined. When the
light source 14b is turned on, and when both the light
sources 14a, 14b are turned on, the same effects can be
obtained.
[0034] Fig. 6A shows an example in which the movable
shade 12 is added to the structure shown in Fig. 5A so
as to form the light shielded region 102 in the first irradi-
ation region 100a. In this case, as shown in Fig. 6B, the
light distribution pattern corresponding to the control
shown in Fig. 3 can be formed. In the case of this exam-
ple, in the first irradiation region 100a, the cut line is
formed at 2.3° from 0°, the center of the irradiation region,
by the movable shade 12 and the light is shielded by the
region cutting member 108 so that the light is not applied
by exceeding 0° as the central part.
[0035] Fig. 7A is a diagram illustrating an example in
which the movable shade 12 has the reflecting portions
106 shown in Fig. 4A. In an example shown in Fig. 7A,
the reflecting portions 106 are formed on both side sur-
faces of the movable shade 12 so that a horizontal section
has a rectangular C shape. In this case, as shown in Fig.
7B, the light reflected by the reflecting portions 106 is
superimposed on a part in the vicinity of the light shielded
region 102 shaded by the movable shade 12 to increase
the luminous intensity.
[0036] In this way, in an optical system including the
light source 14a and the light source 14b, the region cut-
ting member 108 and the movable shade 12 having the
reflecting portion are provided, so that the light distribu-
tion pattern of substantially the same kind as that ob-
tained when the three light source are provided can be
formed by the two light sources. As a result, the vehicle
headlamp 210 can be easily made to be compact, the
cost of parts can be reduced and a control for turning on
and off the light sources can be simplified. Further, the
decrease of the number of the light sources can contrib-
ute to a reduction of a required electric power. Further,
the form of the light distribution pattern can be made to
be definite and the characteristics of the light distribution
pattern can be improved.
[0037] In the above-described examples, the high
beam headlamp 210 is described. That is, the low beam
headlamp is provided separately from the high beam
headlamp 210 and the light distribution pattern is com-
bined with the light distribution pattern of the low beam
to form the high beam. The control of the high beam of
the present exemplary embodiment may be applied to a
light distribution variable type headlamp in which the high
beam and the low beam can be formed in one vehicle
headlamp. In this case, a shade is necessary that is re-
quired for forming other light distribution patterns such
as the low beam as well as the above-described shade
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12. Thus, according to the exemplary embodiment, as
shown in Figs. 8A and 8B, a rotary shade 110 is used
that can be rotated on a rotating shaft extending in the
vehicle width direction.
[0038] Figs. 8A and 8B are perspective views of the
same rotary shade 110 seen in different directions. The
rotary shade has a rotating shaft 110a supported by a
fixed part of the shade mechanism 18, and stopped pre-
cisely at certain rotation angles, for example, by driving
a motor. The rotary shade 110 shown in Fig. 8A is formed
from a rectangular piece as a base material and includes
a left-hand traffic low beam shade 112, a central light
shielding shade 114, a high beam cutaway surface 116
for a high beam and a right-hand traffic low beam shade
118 respectively on surfaces (four surfaces) in the lon-
gitudinal direction. As a basic optical system, for exam-
ple, the optical system shown in Fig. 7A is used. That is,
a first light source system including the light source 14a
and the reflector 16a and a second light source system
including the light source 14b and the reflector 16b are
partitioned by a region cutting member 108. In front of
the region cutting member 108, the projection lens 20 is
arranged such that the rotary shade 110 including the
shade corresponding to the movable shade 12 is dis-
posed between the region cutting member 108 and the
projection lens 20.
[0039] The left-hand traffic low beam shade 112 and
the right-hand traffic low beam shade 118 serve to most
shield the light radiated from the light sources 14a, 14b.
The left-hand traffic low beam shade 112 and the right-
hand traffic low beam shade 118 respectively have shade
edges formed at positions spaced by a distance h from
the center of the rotating shaft 110a to ensure a light
shielded region. The shade edge 112a of the left-hand
traffic low beam shade 112 is formed so that when the
rotary shade 110 rotates to a rotating position of the left-
hand traffic low beam, the shade edge 112a shields the
light at a position overlapped on a rear focal plane of the
projection lens 20 in order to make the contour of a cut
off line clear. Since other shades are mounted on the
rotary shade 110 and the rotary shade needs to ensure
rigidity or to be easily worked, the rotary shade is formed
from a rectangular piece as a base material. Accordingly,
in the case of Fig. 8A, under a state that the light of the
light source are radiated from a direction shown by an
arrow mark A, the shade edge 112a is arranged at the
most distant position from the light source in the forming
surface of the left-hand traffic low beam shade 112. In
this case, a reflecting surface 112b may be formed on a
portion of the shade edge 112a in the light source side
to effectively use reflected light thereon for forming the
low beam.
[0040] As described above, according to the exempla-
ry embodiment, the region cutting member 108 is provid-
ed that determines the vertical cut line along the end of
the joined region side of the light distribution pattern when
only the light source 14a or the light source 14b is turned
on. The region cutting member 108 is desirably allowed

to come close to the shade edge on the rotary shade 110
as much as possible. However, since the left-hand traffic
low beam shade 112 has a height from the rotating shaft
110a, the rotary shade 110 may occasionally come into
contact with the region cutting member 108 during a ro-
tation. Thus, on the forming surface of the left-hand traffic
low beam shade 112 of the rotary shade 110, a cutout
groove 120 is formed to avoid an interference with the
region cutting member 108 when the rotary shade 110
rotates.
[0041] The central light shielding shade 114 functions
as a shade for shading a central part like the movable
shade 12 shown in Fig. 7A when the light sources 14a,
14b are turned on to have the high beam as described
above. A portion of the rotary shade 110 in which the
central light shielding shade 114 is formed is largely cut
out to form the same irradiation region as the high beam.
By the central light shielding shade 114 formed in the
central part, the central area shaded state as shown in
the condition 2 of Fig. 3 or the one side high beam state
as shown in the condition 5 is formed.
[0042] The high beam cutaway surface 116 is config-
ured such that one surface of the rotary shade 110 is
fixed to the rotating shaft 110a so that the entire portion
of the rotary shade 110 on one side of the rotating shaft
110a is substantially cut away. In this case, a distance
of the high beam cutaway surface 116 relative to the re-
gion cutting member 108 is larger than that of the forming
surface of the left-hand traffic low beam shade 112 or
the forming surface of the right-hand traffic low beam
shade 118 relative thereto. As a result, a space is formed
between the high beam cutaway surface 116 and the
region cutting member 108. For example, when the one
side high beam is formed without shading the central part
as shown in the condition 4 or the condition 6 of Fig. 3,
the vertical cut line by the region cutting member 108
cannot be occasionally formed. Accordingly, to supple-
ment the space formed between the high beam cutaway
surface 116 and the region cutting member 108, a sup-
plementary member 116a substantially continuing to the
region cutting member 108 is provided in the high beam
cutaway surface 116. In the case of Fig. 8A, the supple-
mentary member 116a is formed so as to continue to a
rear surface side (a non light shield surface) of the central
light shielding shade 114.
[0043] The right-hand traffic low beam shade 118 has
the shade edge 118a that forms the light distribution pat-
tern which is reversed right and left to that of the left-hand
traffic low beam shade 112.
[0044] Figs. 9 and 10 are explanatory views showing
the forms of the shades that can be selected by rotating
and driving the rotary shade 110 shown in Figs. 8A and
8B and iso-illuminance curves of the light distribution pat-
terns formed at that time. According to the exemplary
embodiment, the decision of the rotating position of the
rotary shade 110 and a control for turning on and off the
light sources 14a, 14b can be determined in accordance
with an operating state of a headlamp changing switch
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operated by the driver. Further, surrounding conditions,
for example, the existence of a preceding vehicle, an
oncoming vehicle or a pedestrian may be detected
through detecting mean such as a camera mounted on
the vehicle or information such as the form or configura-
tion of a road during a travel and geographical features
may be obtained from a navigation system to automati-
cally determine and switch to an optimum irradiation con-
dition suitable for the surrounding conditions.
[0045] For example, when it is suitable to apply the
left-hand traffic low beam in accordance with the sur-
rounding condition, namely, when a light distribution
mode is set to the left-hand traffic low beam, the irradia-
tion controller 228 rotates the rotary shade 110 so that
the left-hand traffic low beam shade 112 faces an optical
path of the light source 14. In this case, both the light
sources 14a, 14b are turned on. At this time, the left-hand
traffic low beam shade 112 shades a lower side of a line
(a horizontal line Y in Fig. 9) including an optical axis.
Since the projection lens 20 is a plano-convex aspheric
lens having a convex front surface and a flat rear surface,
a light source image formed on a rear focal plane is pro-
jected as an inverted image ahead of the vehicle head-
lamp 210. In the case of the left-hand traffic low beam,
since the light sources 14a, 14b are turned on and the
overlapping region 100c is formed, as shown in the iso-
illuminance curve, the low beam can be provided in which
the luminous intensity of a central part is high so that the
front part may be easily recognized.
[0046] When it is suitable to apply the high beam with
the central area shaded in accordance with the present
surrounding condition, namely, when the light distribution
mode is set to a center-shaded high beam, the irradiation
controller 228 rotates the rotary shade 110 so that the
central light shielding shade 114 faces the optical path
of the light source 14 to shade a portion of the lower side
of the line including the optical axis. In this case, both the
light sources 14a, 14b are turned on. In the center-shad-
ed high beam, since the central portion of the high beam
is shaded by the central light shielding shade 114, as
shown in the iso-illuminance curve, the high beam can
be provided in which a consideration is taken so as not
to give a glare to an oncoming vehicle or a preceding
vehicle present far in front and a visibility of other areas
is improved.
[0047] Since a vehicle or a pedestrian is present far
ahead or in an opposing lane, and a preceding vehicle
is not present near in front on a the self lane, it is supposed
to be suitable to irradiate only the self lane with the high
beam. That is, when the light distribution mode is set to
a left-side high beam, the irradiation controller 228 ro-
tates the rotary shade 110 so that the central light shield-
ing shade 114 faces the optical path of the light source
14 to shade a portion of the lower side of the line including
the optical axis. In this case, only the right side light
source 14b is turned on. Since the light source image
formed on the rear focal plane of the projection lens 20
is an inverted image, only the left side (the self lane side)

in front is irradiated with the left-side high beam. The
central portion of the high beam is shaded by the central
light shielding shade 114. As a result, as shown in the
iso-illuminance curve of the left-side high beam, the high
beam can be provided in which a consideration can be
taken so as not to give a glare to an oncoming vehicle or
a preceding vehicle present far in front and an oncoming
vehicle or a pedestrian present near in front on an op-
posing lane and a visibility of the self lane is improved.
[0048] Since a preceding vehicle is not present on a
the self lane and a vehicle or a pedestrian is present on
an opposing lane, it is supposed to be suitable to irradiate
only the self lane with the high beam. That is, when the
light distribution mode is set to a left-side + center high
beam, the irradiation controller 228 rotates the rotary
shade 110 so that the high beam cutaway surface 116
faces the optical path of the light source 14 not to shade
an entire portion of the optical path including the lower
side of the line having the optical axis. In this case, only
the right side light source 14b is turned on. Since the light
source image formed on the rear focal plane of the pro-
jection lens 20 is an inverted image, only the left side (the
self lane side) in front is irradiated with the left-side high
beam. Since the light is not shielded, as shown in the
iso-illuminance curve of the left-side + center high beam,
the high beam can be formed in which the central part is
an irradiation region in addition to the left-side high beam.
As a result, the high beam can be provided in which a
consideration is taken so as not to give a glare to the
oncoming vehicle or the pedestrian present near in front
on the opposing lane and a visibility of the self lane is
improved.
[0049] Since an object is not present such as a pedes-
trian or a vehicle for which a glare needs to be considered
on a the self lane and an opposing lane, it is supposed
to be suitable for apply the high beam. That is, as shown
in Fig. 10, when the light distribution mode is set to a high
beam, the irradiation controller 228 notates the rotary
shade 110 so that the high beam cutaway surface 116
faces the optical path of the light source 14 not to shade
an entire portion of the optical path including the lower
side of the line having the optical axis. In this case, the
light source 14a and the light source 14b are turned on.
Because the light is not shielded, the overlapping region
100c by the light sources 14a, 14b is also formed. Thus,
as shown in the iso-illuminance curve of the high beam,
the high beam can be provided in which the luminous
intensity of a central part is high so that the front part may
be easily recognized.
[0050] Further, in a right-hand traffic region, a low
beam having a reverse form to the left-hand traffic low
beam, that is, a right-hand traffic low beam is necessary.
In this case, the irradiation controller 228 rotates the ro-
tary shade 110 so that the right-hand traffic low beam
shade 118 faces the optical path of the light source 14.
In this case, both the light sources 14a, 14b are turned
on and the right-hand traffic low beam shade 118 shades
the lower side of the line including the optical axis. As a
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result, the right-hand traffic low beam can be formed that
has a cut off line of a reverse form to that of the left-hand
traffic low beam. Thus, as shown in the iso-illuminance
curve of the right-hand traffic low beam, the low beam
can be provided in which the luminous intensity of a cen-
tral part is high so that the front part may be easily rec-
ognized.
[0051] When the projection lens 20 of the vehicle head-
lamp 210 is exposed to extraneous light such as solar
light, for example in the daytime, the solar light is con-
verged on the reflectors 16a, 16b as shown by broken
lines in Fig. 11 raises the temperature of the light sources
14a, 14b and the peripheries thereof, which may cause
a deformation or a failure. If the light sources 14a, 14b
and the components near the light sources 14a, 14b are
configured to improve heat-resistance, a cost will in-
crease and design flexibility will be lowered. Thus, the
vehicle headlamp 210 may include, between the projec-
tion lens 20 and the movable shade 12 or the rotary shade
110 on the rear focal plane of the projection lens 20, a
blocking surface 200 to block the extraneous light incom-
ing through the projection lens 20 toward the light source
14. The blocking surface 200 may be a surface of the
movable shade 12 or the rotary shade 110 that has a
certain heat resistance. For example, in a case in which
the headlamp 210 is configured as a high beam head-
lamp and the movable shade 12 is configured to have
the blocking surface 200, the movable shade 12 is moved
to the light shield position as shown in Fig. 11 when the
light sources 14a, 14b are not required to be turned on.
This position may be set as a standard position of the
movable shade 12 during the daytime or when the light
sources are not tuned on. As a result, as shown by a
solid line in Fig. 11, the extraneous light is partially
blocked by the movable shade 12 to suppress the tem-
perature increase on the light source side. Accordingly,
the light sources 14a, 14b and the components near the
light sources 14a, 14b may be made using a resin ma-
terial that has relatively low heat resistance. Consequent-
ly, the component cost can be reduced and a degree of
freedom in selection of the components can be improved.
When the rotary shade 110 as shown in Fig. 8 is used,
as the standard position in the daytime or during the turn-
ing off state of the light source, the central light shielding
shade 114 may be located on the optical path of the light
source 14. In this case, the extraneous light can be
blocked by, for example, a forming surface of the central
light shielding shade 114 of the rotary shade 110. Thus,
the convergence of the extraneous light on the light
source 14 can be reduced and a similar effect can be
obtained. The blocking surface 200 may be a non-reflect-
ing surface or a reflecting surface.
[0052] While the present invention has been described
with reference to certain exemplary embodiments there-
of, the scope of the present invention is not limited to the
exemplary embodiments described above, and it will be
understood by those skilled in the art that various chang-
es and modifications may be made therein without de-

parting from the scope of the present invention as defined
by the appended claims. In particular, the features of all
dependent claims can be combined with each other as
long as they do not contradict each other.

Claims

1. A vehicle headlamp (210) comprising:

a projection lens (20);
a first light source (14a) configured and arranged
such that first light from the first light source (14a)
is forwardly projected through the projection
lens (20) to form a first irradiation region (100a);
a second light source (14b) configured and ar-
ranged such that second light from the second
light source (14b) is forwardly projected through
the projection lens (20) to form a second irradi-
ation region (100b), wherein the first irradiation
region (100a) and the second irradiation region
(100b) are joined to extend in a transverse di-
rection with respect to an optical axis (O) of the
vehicle headlamp (210);
a movable shade (12, 114) configured to move
between a position at which light irradiation to a
joined region (100c) where the first irradiation
region (100a) and the second irradiation region
(100b) are joined is shielded, and a position at
which the light irradiation to the joined region
(100c) is permitted; and
a controller (228) configured to select one of light
distribution patterns that are determined by
combinations of turning on and off of the first
light source (14a), turning on and off of the sec-
ond light source (14b), and the positions of the
movable shade (12, 114).

2. The vehicle headlamp (210) according to claim 1,
wherein the movable shade (12, 114) comprises a
reflecting portion (106) on a side surface thereof to
guide a portion of at least one of the first light and
the second light the light incident on the reflecting
portion (106) to at least one of the first irradiation
region (100a) and the second irradiation region
(100b).

3. The vehicle headlamp (210) according to claim 1,
further comprising a region cutting member (108) ar-
ranged along a direction of the optical axis (O) be-
tween the first light source (14a) and the second light
source (14b) to define a vertical cut line of the first
irradiation region (100a) on a side of the joined region
(100c) and a vertical cut line of the second irradiation
region (100b) on a side of the joined region (100c).

4. The vehicle headlamp (210) according to claim 2,
further comprising region cutting member (108) ar-
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ranged along a direction of the optical axis (O) be-
tween the first light source (14a) and the second light
source (14b) to define a vertical cut line of the first
irradiation region (100a) on a side of the joined region
(100c) and a vertical cut line of the second irradiation
region (100b) on a side of the joined region (100c),
wherein the reflecting portion (106) of the movable
shade (12, 114) covers at least a portion of a front
portion of the region cutting member (108).

5. The vehicle headlamp (210) according to any one of
the preceding claims, further comprising a rotary
shade (110), wherein the rotary shade (110) com-
prises a plurality of edged shade sections (112, 116,
118) on a circumference of the rotary shade (110),
each of the edged shade sections (112, 116, 118)
extending in the transverse direction to shade at
least a portion of at least one of the first irradiation
region (100a) and the second irradiation region
(100b),
wherein the movable shade (114) is formed on a
portion of the rotary shade (110), and
the movable shade (114) and the edged shade sec-
tions (112, 116, 118) are configured and arranged
such that a light-shielding condition is changed in
accordance with a rotation of the rotary shade (110).

6. The vehicle headlamp (210) according to any one of
the preceding claims, wherein the movable shade
(12, 114) comprises a blocking surface (200) on a
side facing the projection lens (20), wherein the
blocking surface (200) is configured to block extra-
neous light incoming through the projection lens (20)
from reaching the first light source (14a) and the sec-
ond light source (14b).
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