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(54) Vehicle headlight

(57) A vehicle headlight (10) with a simple configu-
ration is provided which can suppress or prevent the gen-
eration of any glare light occurring due to the reflection
by a second reflecting surface (13) provided near the
lower area of a first reflecting surface (12). The vehicle
headlight (10) includes a light source (11), a first reflecting
surface (12) disposed behind the light source (11) so as
to reflect light from the light source (11) to an illumination
direction, the first reflecting surface (12) having a focus

(F) at or near the position of the light source (11) and a
center axis (O) along the illumination direction and being
concave toward the illumination direction; and a second
reflecting surface (13, 13a) extending at least adjacent
to an edge of the first reflecting surface (12). At least part
of the second reflecting surface (13, 13a) is inclined in
right and left directions so as to reflect and diffuse light
(L2), that is emitted from the light source (11) frontward
and downward and incident thereon, in right and left di-
rections to the outside.
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Description

BACKGROUND OF THE INVENTION

1. Technical Field of the Invention

[0001] The present invention relates to a vehicle head-
light to be used as a main headlight or an auxiliary head-
light provided onto the front part of an automobile, for
example.

2. Description of the Related Art

[0002] Figs. 1A and 1B show a conventional vehicle
headlight of this type. As shown in Figs. 1A and 1B, the
vehicle headlight 1 is configured to include a bulb 2 serv-
ing as a light source and a reflecting surface 3 configured
to reflect light from the bulb 2 in an illumination direction
(forward).
[0003] The bulb 2 can be any bulb for use in a general
vehicle headlight, an auxiliary headlight, or the like. For
example, a halogen bulb with a commonly known con-
figuration can be used as the bulb 2.
[0004] The bulb 2 is disposed horizontally so that its
optical axis O is arranged horizontally in the illumination
direction. The bulb 2 can be energized by power supplied
from an external drive electrical power source (not
shown).
[0005] The reflecting surface 3 is composed of a par-
abolic reflecting surface whose center axis extends hor-
izontally in the illumination direction (forward). The re-
flecting surface 3 is disposed behind the bulb 2 so that
its focus F is located at or near the light emission center
of the bulb 2. In this instance, the reflecting surface 3
may be any parabolic reflecting surface including a re-
volved paraboloid and a free curved parabolic surface.
[0006] In the vehicle headlight 1 as configured de-
scribed above, the bulb 2 is supplied with power from an
external drive electrical power source (not shown) to emit
light. The light emitted from the bulb 2 is directly projected
in the illumination direction or enters the reflecting sur-
face 3 and is reflected by the same to become parallel
light L1 and to be directed in the illumination direction.
[0007] In the vehicle headlight 1 with the above con-
figuration, the reflecting surface 3 can have a circular
outer shape having its center at the optical axis O when
viewed from its front side, as shown by a solid bold line
in Fig. 1B.
[0008] In this instance, the radius of the reflecting sur-
face 3 can be set to twice the focal distance f (namely,
2f) or larger so that the reflecting surface 3 extends just
below the light emission center of the bulb 2.
[0009] Accordingly, the light L2 emitted from the bulb
2 rearward and downward can properly enter the reflect-
ing surface 3 and can be reflected in the illumination di-
rection. This means that the light L2 does not become
glare light which may be obstructive light for a driver in
an opposite vehicle.

[0010] Variations of the headlight includes a vehicle
headlight with an abnormal profile, for example, with a
first reflecting surface 3 of a horizontally elongated rec-
tangular shape as shown by a thin solid line in Fig. 1B.
In this headlight, the vertical size is smaller than the other
types. For example, the distance from the center axis O
to one of the upper and lower rims is less than 2f (the
normal radius of the first reflecting surface 3 being equal
to twice the focal distance f). That is, in this structure of
the headlight, the first reflecting surface 3 does not extend
just below the light emitting center of the bulb 2. Accord-
ingly, the light L2 emitted from the bulb 2 rearward and
downward is not incident on the first reflecting surface 3.
[0011] In order to cut the light L2, a second reflecting
surface 3a should be provided near the lower area of the
first reflecting surface 3 (see Fig. 1A).
[0012] In some headlights with a circular first reflecting
surface 3, the vertical size thereof, or the distance from
the center axis to the vertical rim, is less than 2f. In this
case, such a second reflecting surface 3a is also provided
near the lower area of the first reflecting surface 3 in order
to cut the light L2 which otherwise becomes glare light.
[0013] When such a second reflecting surface 3a is
formed in a planar shape, as shown in Fig. 2, the light L2
emitted from the bulb 2 frontward and downward is inci-
dent on the second reflecting surface 3a to be reflected
therefrom in the forward direction. In this case, the re-
flected light travels upward more than the illumination
direction that is substantially horizontal, resulting in the
generation of glare light L2’.
[0014] Fig. 3 is a graph illustrating a specification for
a vehicle headlight with regard to glare light as measured
at a position 25 m ahead of the vehicle. In accordance
with this specification with regard to glare light, it is re-
quired that an intensity of such glare light should be reg-
ulated to be 0.15 lx or less within a certain area (so-called
"Zone 3") which is defined by a horizontal angle range
of �10 degrees and vertical angle range of 7 to 90 de-
grees. Accordingly, the generation of such glare light L2’
as described above may not comply with the specifica-
tion.
[0015] To cope with this, at least part of the second
reflecting surface within a predetermined range "a" can
be formed to have an appropriate arc section 3a’ being
convex upward, for example, as shown in Fig. 2 by a
solid line. The resulting second reflecting surface 3a’ can
reflect and diffuse light to generate the diffused light L3
within a predetermined range in the front-to-rear direc-
tion. The diffused light L3 can have a reduced intensity
at respective portions, whereby the headlight can comply
with the specification with regard to glare light.
[0016] For example, as shown in Figs. 4A and 4B, a
vehicle headlight 1 with a second reflecting surface 3a’
having a convex arc section with a large radius of curva-
ture can be designed. In this case, the light distribution
pattern of this vehicle headlight 1 is shown in Fig. 5 as a
simulation result. This simulation result shows that glare
light is generated in an area defined by a horizontal angle
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range of �30 degrees in the right and left directions and
a vertical angle range of 50 to 75 degrees. In addition to
this, within the Zone 3, the calculated value of the inten-
sity is 0.18 lx when compared with the value of 0.15 lx or
less that is regulated under a certain specification.
[0017] In this vehicle headlight 1 having the second
reflecting surface 3a’ with an arc section, the light L2
which otherwise becomes glare light L2’ can be diffused
and therefore regulated by the arc section of the second
reflecting surface 3a’ only in the front-to-rear direction.
Accordingly, if the degree of diffusion is not enough for
the purpose, as shown in Fig. 5, for example, the diffused
light L3 cannot be emitted outside the area that is spec-
ified according to the specification with regard to glare
light, but is diffused within the area. In this case, an ad-
ditional counter measure should be taken, for example,
the provision of shielding members such as a hood 4.
[0018] As shown in Fig. 6, a known vehicle headlight
1 has a bulb 2 and a hood 4 disposed just below the bulb
2. In this case, the hood 4 can prevent the light L2, which
otherwise becomes glare light, from entering the second
reflecting surface 3a, meaning the generation of the glare
light can be reliably suppressed. In the vehicle headlight
1 as shown in Fig. 4, for example, such glare light L2’
shown in Fig. 5 can be prevented from being generated.
[0019] If such a hood 4 is required, the hood 4 is pro-
vided as an additional component to a normal type vehi-
cle headlight 1 including a bulb 2 and a reflecting surface
3. Accordingly, the parts number increases and the parts
and assembly costs also increase.
[0020] In addition, an attachment member is required
to firmly hold the hood 4 in position. In this case, the
attachment member can be observed externally, result-
ing in deterioration of outer appearance of the vehicle
headlight.
[0021] In view of the foregoing conventional problems,
an object of the present invention is to provide a vehicle
headlight with a simple configuration which can suppress
or prevent the generation of any glare light occurring due
to the reflection by a second reflecting surface provided
near the lower area of a first reflecting surface.
[0022] In order to achieve the above object of the
present invention, one aspect of the present invention is
a vehicle headlight including: a light source; a first reflect-
ing surface disposed behind the light source so as to
reflect light from the light source to an illumination direc-
tion, the first reflecting surface having a focus at or near
the position of the light source and a center axis along
the illumination direction and being concave toward the
illumination direction; and a second reflecting surface ex-
tending at least adjacent to an edge of the first reflecting
surface, the vehicle headlight being characterized in that
at least part of the second reflecting surface is inclined
in right and left directions so as to reflect and diffuse light,
that is emitted from the light source frontward and down-
ward and incident thereon, in right and left directions to
the outside.
[0023] In the vehicle headlight according to the present

invention, the at least part of the second reflecting surface
can reflect and diffuse the light to the outside by an angle
of more than 10 degrees in right and left directions of the
vehicle with respect to the vertical axis.
[0024] In the vehicle headlight according to the present
invention, the at least part of the second reflecting surface
can be inclined in right and left directions of the vehicle
from its center by an inclined angle of θ2 such that θ1 +
2xθ2 ≥ 10 degrees is satisfied wherein θ1 is an angle by
which light emitted from the light source travels down-
ward and outward in right or left direction with respect to
the vertical axis when viewed from its front.
[0025] According to the above configuration, when
supplied with power from an external drive electrical pow-
er source, the light source is driven to emit light. The light
emitted from the light source is directly projected in the
illumination direction or is reflected by the first reflecting
surface to become parallel light so as to be projected in
the illumination direction.
[0026] In the configuration of the present invention,
part of the light emitted from the light source may include
the light directed frontward and downward. This light can
enter the second reflecting surface and is reflected by
the same to be directed upward with respect to the illu-
mination direction.
[0027] At that time, at least part of the second reflecting
surface is formed to be inclined in the right and left direc-
tions. Accordingly, when being incident on the inclined
area of the second reflecting surface, the light is reflected
by the same to be diffused to the outside in the right and
left directions with respect to the illumination direction.
[0028] In this configuration, the light emitted from the
light source forward and downward and directed to the
second reflecting surface can enter the inclined second
reflecting surface to be reflected and diffused in the right
and left directions even when it is directed upward with
respect to the illumination direction.
[0029] Accordingly, even when the first reflecting sur-
face is formed to have a horizontally elongated rectan-
gular shape and a second reflecting surface is provided
near the lower area of the first reflecting surface, part of
the light which is emitted from the light source and is
directed to the second reflecting surface is reflected and
diffused by the same so that the light cannot be projected
at the center and upward area in the illumination direction.
Accordingly, the present invention can prevent the light
from becoming glare light or can reduce the generation
of the glare light. This configuration can eliminate any
separate parts for preventing glare light such as a hood
so that the parts number can be reduced as well as the
parts cost and assembly cost can also be reduced when
compared with the vehicle headlight with such a hood.
Furthermore, there is no separate attachment member
for attaching and/or supporting a separate shielding
member such as a hood which may be observed exter-
nally, and accordingly, the outer appearance of the ve-
hicle headlight does not deteriorate.
[0030] In the present invention, the at least part of the
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second reflecting surface can reflect and diffuse the light
by an angle of more than 10 degrees in the right and left
directions of the vehicle with respect to the vertical axis.
In another aspect of the present invention, the at least
part of the second reflecting surface can be inclined in
the right and left directions of the vehicle from its center
by an inclined angle of θ2 such that θ1 + 2xθ2 ≥ 10 de-
grees is satisfied wherein θ1 is an angle by which light
emitted from the light source travels downward and out-
ward in right or left direction with respect to the vertical
axis when viewed from its front. In the vehicle headlight
of the present invention with the above configurations, it
is ensured to prevent light directed to the area (Zone 3)
which is defined by a horizontal angle range of �10 de-
grees and vertical angle range of 7 to 90 degrees in ac-
cordance with the specification with regard to the vehicle
headlight. This means that the generation of glare light
can be surely suppressed.
[0031] Accordingly, the present invention can prevent
the light that is reflected by the second reflecting surface
provided near the lower area of the first reflecting surface
from becoming glare light or can reduce the generation
of the glare light.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] These and other characteristics, features, and
advantages of the present invention will become clear
from the following description with reference to the ac-
companying drawings, wherein:

Fig. 1A is a schematic cross-sectional view showing
one exemplary configuration of a conventional vehi-
cle headlight, and Fig. 1B is a front view of the vehicle
headlight of Fig. 1A;
Fig. 2 is a schematic cross-sectional view showing
the state where glare light is generated in a conven-
tional vehicle headlight with a second reflecting sur-
face provided near the lower area of a first reflecting
surface;
Fig. 3 is a graph illustrating a specification for a ve-
hicle headlight with regard to glare light as measured
at a position 25 m ahead of the vehicle
Figs. 4A and 4B show the exemplary configuration
of the first reflecting surface of the vehicle headlight
of Fig. 2, Fig. 4A being a schematic front view thereof
and Fig. 4B being a schematic cross-sectional view
thereof;
Fig. 5 is a graph showing the light distribution pattern
of the vehicle headlight with the first reflecting sur-
face of Fig. 4 as a result of simulation;
Fig. 6 is a schematic cross-sectional view showing
one exemplary configuration of a conventional vehi-
cle headlight with a hood for suppressing the gener-
ation of glare light;
Fig. 7 is a schematic cross-sectional view showing
the configuration of a first exemplary embodiment of
a vehicle headlight according to the present inven-

tion;
Fig. 8 is a partial enlarge front view showing the sec-
ond reflecting surface of the vehicle headlight of Fig.
7;
Figs. 9A and 9B show the exemplary configuration
of the first reflecting surface of the vehicle headlight
of Fig. 7, Fig. 9A being a schematic front view and
Fig. 9B being a schematic cross-sectional view; and
Fig. 10 is a graph showing the light distribution pat-
tern of the vehicle headlight with the first reflecting
surface of Fig. 9 as a result of simulation.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0033] A description will now be given below to a ve-
hicle headlight of the present invention with reference to
the accompanying drawings in accordance with exem-
plary embodiments.
[0034] Fig. 7 shows the configuration of the first exem-
plary embodiment of the vehicle headlight according to
the present invention.
[0035] As shown in Fig. 7, the vehicle headlight 10 is
configured to include a bulb 11 serving as a light source
and a first reflecting surface 12 configured to reflect light
from the bulb 11 in an illumination direction (forward).
[0036] The bulb 11 can be any bulb for use in a general
vehicle headlight, an auxiliary headlight, or the like. For
example, a halogen bulb with a commonly known con-
figuration can be used as the bulb 11. The bulb 11 is
disposed horizontally so that its optical axis O is arranged
horizontally in the illumination direction. The bulb 11 can
be energized by power supplied from an electrical power
source.
[0037] The first reflecting surface 12 is composed of a
parabolic reflecting surface whose center axis extends
horizontally in its illumination direction (forward). The first
reflecting surface 12 is disposed behind the bulb 11 so
that its focus F is located at or near the light emission
center of the bulb 11. It should be noted that the reflecting
surface may be any parabolic reflecting surface including
a revolved paraboloid and a free curved parabolic sur-
face.
[0038] The first reflecting surface 12 has its lower edge
at a distance from the center axis equal to or less than
twice the focal distance f. From the lower edge thereof a
second reflecting surface 13 is provided to extend hori-
zontally.
[0039] As shown in the drawing, although the second
reflecting surface 13 is formed as a flat surface in a front-
to-rear direction, it may have an appropriate arc section
being convex upward within a predetermined range, as
shown by a chain double-dashed line in Fig. 7.
[0040] In the exemplary embodiment of the present
invention, the second reflecting surface 13 is formed to
be inclined in the right and left directions with respect to
the vertical plane passing through the optical axis O as
a symmetry plane when viewed from its front side, as
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shown in Fig. 8.
[0041] A detailed description will be given of the reflec-
tion light path with reference to Fig. 8. In Fig. 8, the angle
by which the light emitted from the bulb 11 with respect
to the vertical plane (vertical axis V) in the right or left
direction is denoted by θ1, and the angle by which the
second reflecting surface 13 is inclined with respect of
the horizontal plane (horizontal axis H) is denoted by θ2.
The light L2 emitted from the bulb 11 by the angle θ1 is
incident on the point Pi of the second reflecting surface
13. In Fig. 8, there are some additional lines including a
vertical line V’ which is parallel with the vertical axis V, a
horizontal line H’ which is parallel with the horizontal axis
H, a normal n with respect to the second reflecting surface
13 while the point Pi serves as the center. Accordingly,
the angle between the incident light L2 and the vertical
line V’ is θ1. The angle between the vertical line V’ and
the normal n is θ2. Then, the light L2 is reflected by the
second reflecting surface 13 by an angle of θ1 + θ2 with
respect to the normal n. Therefore, the angle of reflection
of the light L2 with respect to the vertical axis V (or V’) is
θ1 + 2xθ2.
[0042] Accordingly, the inclined angle θ2 is preferably
set such that θ1 + 2xθ2 ≥ 10 degrees is satisfied when
the light L2 is emitted from the light emission center of
the bulb 11 (bulb center) downward in the right or left
direction.
[0043] According to this structure, when the light L2
emitted from the bulb 11 by the angle θ1 with respect to
the vertical plane (or vertical axis) is incident on the in-
clined second reflecting surface 13, the light L2 is reflect-
ed to the outside by an angle of 10 degrees or more in
the right or left direction of the vehicle with respect to the
vertical plane with reliably.
[0044] The vehicle headlight 10 according to the ex-
emplary embodiment of the present invention is config-
ured as described above, and when the bulb 11 serving
as a light source is supplied with power from an external
drive electrical power source, the bulb 11 is driven to emit
light. The light emitted from the bulb 11 is directly pro-
jected in the illumination direction or is reflected by the
first reflecting surface 12 to become parallel light L1 so
as to be projected in the illumination direction.
[0045] In this case, part of the light emitted from the
bulb 11 includes the light L2 directed frontward and down-
ward with respect to the light emission center of the bulb
11. This light can enter the second reflecting surface 13
and is reflected by the same to be directed upward with
respect to the illumination direction.
[0046] In the present exemplary embodiment, at least
part of the second reflecting surface 13 is formed to be
inclined in the right and left directions (sideward) so that
the foregoing conditions are satisfied. Accordingly, when
being incident on the inclined second reflecting surface
13, the light L2 is reflected by the same to be diffused to
the outside in the right and left directions with respect to
the illumination direction by the angle of 10 degrees or
more with respect to the vertical plane.

[0047] The inclined second reflecting surface 13 can
reflect and diffuse the light L2, which otherwise becomes
glare light by the conventional second reflecting surface,
to be directed outside the Zone 3, thereby preventing the
light from becoming glare light or reducing the generation
of the glare light.
[0048] Figs. 9A and 9B show another exemplary em-
bodiment of the first reflecting surface and the second
reflecting surface of the vehicle headlight 1, which serves
as a concrete exemplary configuration.
[0049] In Figs. 9A and 9B, the second reflecting sur-
face 13 is integrally formed with the first reflecting surface
12. In this exemplary embodiment, the second reflecting
surface 13 includes a number of (26 in the shown exam-
ple) divided’ reflecting portions 13a in the right and left
directions.
[0050] The respective reflecting portions 13a of the
second reflecting surface 13 divided in the right and left
directions are inclined sideward and downward by the
angle θ2 with respect to the horizontal axis.
[0051] In this case, the light entering the respective
portions 13a of the second reflecting surface 13 can be
reflected and diffused by the angle of 10 degrees or more
with respect to the vertical plane to the outside.
[0052] Fig. 10 is the light distribution pattern with re-
spect to the specification for a vehicle headlight with re-
gard to glare light as measured at a position 25 m ahead
of the vehicle. Specifically, Fig. 10 is a graph showing
the light distribution pattern of the vehicle headlight 10
with the first reflecting surface 12 and the second reflect-
ing surface 13 (including the reflecting portions 13a) of
Fig. 9 as a result of simulation.
[0053] As clearly understood from the result shown in
Fig. 10, the glare light L3 can be diffused to the outside
by an angle of 10 degrees or more in the right or left
direction of the vehicle with respect to the vertical plane
with reliably by means of the inclined second reflecting
surface 13. This can effectively reduce the generation of
the glare light directed within the Zone 3 of the light dis-
tribution pattern.
[0054] According to the text result, the calculated value
of the intensity of generated glare light is 0.11 lx or less
when compared with the value of 0.15 lx or less that is
regulated under a certain specification with regard to
glare light. Accordingly, the vehicle headlight of the
present invention can satisfy the specification.
[0055] In the above described exemplary embodi-
ments, the bulb 11 is used as the light source, although
the present invention is not limited thereto. The present
invention can employ other types of light sources as long
as the effects of the present invention cannot be hin-
dered.
[0056] In the above described exemplary embodi-
ments, the frontal shape of the first reflecting surface 12
is formed as a horizontally elongated rectangle, although
the present invention is not limited thereto. The present
invention can be applied to such vehicle headlights with
a first reflecting surface having any shape wherein the
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distance from the center to the lower edge of the first
reflecting surface is equal to or less than twice the focal
distance.
[0057] In the described exemplary embodiments, the
vehicle headlights 10 are configured as a main headlight,
although the present invention is not limited thereto. The
present invention can be applied to an auxiliary headlight
or the like.
[0058] As described above, the present invention can
provide a vehicle headlight with a simple configuration
which can suppress or prevent the generation of any
glare light occurring due to the reflection by a second
reflecting surface provided near the lower area of the first
reflecting surface.

Claims

1. A vehicle headlight (10) comprising:

a light source (11);
a first reflecting surface (12) disposed behind
the light source (11) so as to reflect light from
the light source (11) to an illumination direction,
the first reflecting surface (12) having a focus
(F) at or near the position of the light source (11)
and a center axis (O) along the illumination di-
rection and being concave toward the illumina-
tion direction; and
a second reflecting surface (13, 13a) extending
at least adjacent to an edge of the first reflecting
surface (12), the vehicle headlight (10) being
characterized in that at least part of the second
reflecting surface (13, 13a) is inclined in right
and left directions so as to reflect and diffuse
light (L2), that is emitted from the light source
(11) frontward and downward and incident ther-
eon, in right and left directions to the outside.

2. The vehicle headlight according to claim 1, charac-
terized in that the at least part of the second reflect-
ing surface (13, 13a) reflects and diffuses the light
(L2) to the outside by an angle of more than 10 de-
grees in right and left directions of the vehicle with
respect to the vertical axis (V).

3. The vehicle headlight according to claim 1 or 2, char-
acterized in that the at least part of the second re-
flecting surface (13, 13a) is inclined in right and left
directions of the vehicle from its center by an inclined
angle of θ2 such that θ1 + 2xθ2 ≥ 10 degrees is sat-
isfied wherein θ1 is an angle by which light emitted
from the light source (11) travels downward and out-
ward in right or left direction with respect to the ver-
tical axis when viewed from its front.

4. The vehicle headlight according to any one of claims
1 to 3, characterized in that the at least part of the

second reflecting surface (13, 13a) includes a
number of divided reflecting portions (13a) each of
which is inclined in right and left directions so as to
reflect and diffuse light (L2), that is emitted from the
light source (11) frontward and downward and inci-
dent thereon, in right and left directions to the out-
side.
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