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(57) ABSTRACT 

An upper portion region and a lower portion region at a front 
side surface of a projector lens are constituted as up and down 
direction diverging portions provided with a plurality oflens 
elements extended substantially in a horizontal direction by a 
vertical sectional shape formed in a recessed and projected 
shape relative to a reference face of the front side surface. 
After diverging light emitted from the upper portion region 
and the lower portion region to a front side in an up and down 
direction, a diverging degree thereof is made to be able to be 
controlled accurately to thereby pertinently shade off the 
cutoffline.A spectroscopic color appearing at an upper vicin­
ity of the cutoff line owing to a spectroscopic light phenom­
enon brought about when light reflected from a reflector 
transmits through the projector lens is made to be inconspicu­
ous. 

11 Claims, 7 Drawing Sheets 
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LAMP UNIT OF VEHICLE HEADLAMP 

This application claims foreign priority from Japanese 
Patent Application No. 2006-090903, filed on Mar. 29, 2006, 
the entire contents of which are hereby incorporated by ref­
erence. 

BACKGROUND OF THE INVENTION 

2 
spectroscopic color at an upper vicinity thereof becomes 
insufficient. On the other hand, when the diverging is exces­
sive, by diverging light by which a lower vicinity region of the 
cutoff line is to be fanned, a brightness thereof is reduced, 
glare is liable to be cast to a driver running on an opposed lane 
since light diverged to an upper side of the cutoff line 
becomes excessively large. 

According to the projector lens described in JP-A-2005-

1. Field of the Invention 
The present invention relates to a lamp unit of a vehicle 

headlamp, particularly relates to a lamp unit of a projector 
type constituted to fonn a light distribution pattern having a 
cutoff line. 

10 
302718, since the surface is fanned with a plurality of 
recessed and projected portions in the shape of concentric 
circles, a degree of diverging light emitted from the projector 
lens can accurately be controlled. However, the emitted light 
is diverged in a diameter direction relative to the optical axis 

2. Related Art 
In a background art, a lamp unit of a projector type is 

known as a lamp unit of a vehicle headlamp. The lamp unit of 

15 of the projector lens. Therefore, there poses a problem that 
there is brought about variations in shading off the cutoffline 
or an effect of the counter measure against the spectroscopic 
color at the upper vicinity are brought about depending on a the projector type is constructed by a constitution including a 

projector lens arranged on an optical axis extended in a front 
and rear direction of a vehicle, a light source arranged on a 20 

rear side of a rear side focal point of the projector lens, and a 
reflector for reflecting light from the light source to a front 
side to be proximate to the optical axis. When a light distri­
bution pattern having a cutoff line as in a light distribution 
pattern for low beam is fanned by light irradiated from the 25 

projector type lamp unit, there is constructed a constitution of 
arranging a shade for shielding a portion of reflected light 
from the reflector at a position of the rear side focal point of 
the projector lens and a cutoff line is formed as an inverted 
projected image of an upper end edge thereof. 30 

At that occasion, JP-A-03-122902 discloses a lamp unit of 
a projector type in which a surface of a projector lens is 
constituted by a small recessed and projected face. JP-A-
2005-302718 discloses a lamp unit of a projector type in 
which a plurality of recessed and projected portions are 35 

formed on a surface of a projector lens thereof in a shape of 
concentric circles. JP-A-01-186701 discloses a lamp unit of a 
projector type in which an upper portion region and a lower 
portion region remote from an optical axis in an up and down 
direction are constituted to deflect light emitted from a pro- 40 

jector lens in a lower direction at a surface of the projector 
lens. 

When the light distribution pattern having the cutoff line is 
formed by light irradiated from the lamp unit of the projector 
type, the cutoff line is fanned extremely clearly as the 45 

inverted projected image of an upper end edge of the shade. 
Therefore, light is hardly irradiated to an upper side of the 
cutoff line, and optical recognizability of a remote region of a 
vehicle front side road face is liable to be insufficient. In such 

position from which light from the projector lens is emitted. 
According to the projector lens described in JP-A-01-

186701, the upper region and the lower region of the surface 
remote from the optical axis in the up and down direction are 
constituted to deflect light emitted from the projector lens in 
the lower direction. Therefore, light emitted from the region 
of increasing a spectroscopic degree can be concealed to a 
position on the lower side of the cutoff line. Thereby, the 
effect of the countermeasure against the spectroscopic color 
can be promoted. However, when constituted in this way, a 
clearness of the cutoff line is further promoted. Therefore, 
there poses a problem that with regard to the effect of shading 
off the cutoff line, an inverse effect is rather brought about. 

SUMMARY OF THE INVENTION 

The invention has been carried out in view of such a situ­
ation and it is an object thereof to provide a lamp unit of a 
vehicle headlamp capable of promoting to shade off a cutoff 
line and an effect of a countenneasure against a spectroscopic 
color at an upper vicinity thereof in a lamp unit of a vehicle 
headlamp of a projector type constituted to fonn a light dis­
tribution pattern having a cutoff line. 

The invention achieves the above-described object by 
devising a shape of a surface of a projector lens in addition to 
providing a light diverging function to the surface of the 
projector lens. 

In accordance with one or more embodiments of the 
present invention, a lamp unit of a vehicle headlamp is pro­
vided with a projector lens arranged on an optical axis 

a case, there is a concern of giving a useless strange feeling to 
a driver of a vehicle rum1ing on an opposed lane, since a 
spectroscopic color appears at a vicinity of an upper side of 
the cutoff lien by a spectroscopic phenomenon brought about 
when light from a light source reflected by the reflector trans­
mits through the projector lens. 

50 extended in a front and rear direction of a vehicle, a light 
source arranged on a rear side of a rear side focal point of the 
projector lens, a reflector for reflecting light from the light 
source in a front direction to be proximate to the optical axis, 
and a shade arranged such that an upper end edge thereof 

In contrast thereto, when the constitutions described in 
JP-A-03-122902 and JP-A-2005-302718 are adopted, the 
cutoff line can be shaded off by diverging light emitted from 
the projector lens, thereby, the spectroscopic color at an upper 
vicinity of the cutoff line can be made inconspicuous. 

However, according to the projector lens described in 
JP-A-03-122902, since the surface is constituted by the small 
recessed and projected face, it is not easy to control a degree 
of diverging light emitted from the projector lens, the diverg-

55 passes the rear side focal point of the projector lens to shield 
a portion of light reflected from the reflector for forming a 
light distribution pattern having a cutoff line as an inverted 
projected image of the upper end edge of the shade. In the 
lamp unit, at least a portion of a surface of the projector lens 

60 is constituted as an up and down direction diverging portion 
comprising a plurality of lens elements extended substan­
tially in a horizontal direction by a vertical sectional shape 
formed in a recessed and projected shape relative to a refer­
ence face of the surface. 

ing is liable to be insufficient or excessive. There poses a 65 

problem that when the diverging is insufficient, the cutoff line 
The "light distribution pattern having a cutoff line" may be 

a light distribution pattern for low beam or may be a light 
distribution pattern constituting a portion thereof. is sufficiently shaded off or a countenneasure against the 
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A kind of the "light source" is not particularly limited but, 
for example, a light emitting portion of a discharge bulb or a 
halogen bulb, or a light emitting chip of a light emitting 
element of a light emitting diode or the like can be adopted. 

TI1e "light source" may be arranged on the optical axis or 
may be arranged at a position deviated from the optical axis so 
far as the "light source" is arranged on the rear side of the rear 
side focal point of the projector lens. 

The "projector lens" is not limited to a lens of a specific 
shape so far as the "projector lens" is a lens having a positive 10 

refracting power, for example, a flat concave lens, a both 
concave lens, a concave meniscus lens or the like can be 
adopted. 

The "surface" of the projector lens may be a front side 
surface of the projector lens or may be a rear side surface 15 

thereof. 

4 
unpreparedly reduced, or glare is cast to a driver of a vehicle 
nmning on an opposed lane by light provided to an upper side 
of the cutoff line. 

Light is diverged substantially in the up and down direction 
at the up and down direction diverging portion, and therefore, 
variations can be prevented from being brought about in 
shading off the cutoff line or an effect of a countermeasure 
against a spectroscopic color at an upper vicinity thereof by a 
light emitting position ( or a light incident position) in the up 
and down direction diverging portion. 

In this way, in the lamp unit of a vehicle headlamp of a 
projector type constituted to form the light distribution pat­
tern having the cutoff line, shading off of the cutoff line and 
the effect of the countermeasure against the spectroscopic 
color in the upper vicinity can be promoted. 

A specific position of the "at least a portion" constituted as 
the "up and down direction diverging portion" is not particu­
larly limited at the surface of the projector lens. 

The "reference face" signifies a face constituting the sur­
face when the surface of the projector lens is not assumedly 
provided with a function of diverging light in the up and down 
direction. 

In the above-described constitution, when the vertical sec­
tional shape of the respective lens elements are set to a wave­
form shape, the respective lens elements can be made to be 

20 continuous smoothly, thereby, loss of light at the joint por­
tions of the respective lens elements can be minimized. 

In the above-described constitution, although the respec­
tive lens elements may be formed to extend straight in the 
horizontal direction, when the respective lens elements are TI1e respective "lens elements" are not particularly limited 

in a specific vertical sectional shape thereof so far as the 
respective "lens elements" are extended substantially in the 
horizontal direction by the vertical sectional shape formed in 
the recessed and projected shape relative to the reference face 
of the surface of the projector lens but for example, a circle 
arc shape in a recessed shape, a circle arc shape in a projected 
shape, a waveform shape or the like can be adopted. Specific 
values of angles of diverging light in the up and down direc­
tion by the "respective lens elements" are not particularly 
limited. 

25 formed to extend along intersected lines of the surface of the 
projector lens and planes including horizontal lines orthogo­
nal to the optical axis at a vicinity of the rear side focal point 
of the projector lens, light oflight emitted from the projector 
lens for forming a portion disposed at the same height in the 

30 light distribution pattern can substantially accurately be con­
trolled to diverge in the up and down direction by the single 
piece of lens element. Thereby, shading off of the cutoff line 
and the countermeasure against the spectroscopic color at the 

As shown by the above-described constitution, the lamp 35 

unit according to the one or more embodiments of the inven­
tion is constituted as the projected type lamp unit having the 
shade, the light distribution pattern having the cutoff line as 
an inverted projected image of the upper end edge of the shade 
is forn1ed, at least a portion of the surface of the projector lens 40 

is constituted as the up and down diverging portion compris-
ing a plurality of lens elements extended substantially in the 
horizontal direction by the vertical sectional shape formed in 
the recessed and projected shape relative to the reference face 
of the surface. Therefore, the following operation and effect 45 

can be achieved. 
That is, according to the lamp unit, at least a portion of the 

surface of the projector lens is constituted as the up and down 
direction diverging portion, and therefore, with regard to light 
emitted to the front side by way of the up and down direction 50 

diverging portion, the light can be diverged in the up and 
down direction, thereby, the cutoff line can be shaded off. 
Thereby, a spectroscopic color appearing at an upper vicinity 
of the cutoff line owing to a spectroscopic light phenomenon 
brought about when light from the light source reflected by 55 

the cutoff line transmits through the projector lens can be 
made to be inconspicuous. 

The up and down direction diverging portion comprises the 
plurality oflens elements extended substantially in the hori­
zontal direction by the vertical sectional shape formed in the 60 

recessed and projected shape relative to the reference face of 
the surface of the projector lens. Therefore, a degree of 
diverging light emitted from the projector lens in the up and 
down direction can accurately be controlled, thereby, the 
cutoff line can pertinently be shaded off. Thereby, it can 65 

effectively be restrained to bring about a situation in which a 
brightness of a lower vicinity region of the cutoff line is 

upper vicinity carried out further without variations. 
In the above-described constitution, although specific val­

ues of angles of diverging light in the up and down direction 
by the respective lens elements are not particularly limited as 
described above, when the more remote is the position of the 
lens element from the optical axis in the up and down direc­
tion, to the larger value the angle is set, light emitted from a 
region of the projector lens having a large spectroscopic light 
degree can be diverged considerably in the up and down 
direction. 

Therefore, the countermeasure against the spectroscopic 
light color at the upper vicinity can effectively be carried out. 

In the above-described constitution, when the up and down 
direction diverging portions are formed at an upper portion 
region and a lower portion region remote from the optical axis 
in the up and down direction at the surface of the projector 
lens, the following operation and effect can be achieved. 

That is, the spectroscopic light degree is comparatively 
small in the center region disposed between the upper portion 
region and the lower portion region, and therefore, whereas 
with regard to light irradiated to the front side by way of the 
center region, the light is effectively utilized for ensuring the 
brightness at the lower vicinity of the cutoff line without 
being diverged in the up and down direction, with regard to 
light irradiated to the front side by way of the upper portion 
region and the lower portion region increasing the spectro­
scopic light degree, the light is diverged considerably in the 
up and down direction to thereby enable to effectively carry 
out the countermeasure against the spectroscopic light color. 

At that occasion, when the plurality of lens elements are 
formed discretely at predetermined intervals there between in 
the up and down direction at least piece by piece at respective 
regions of the center region contiguous to respective of the 
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upper portion region and the lower portion region, a region 
achieving an intennediary optical effect of an optical effect of 
the upper portion region and the lower portion region formed 
with the plurality oflens elements and an optical effect of the 
center region which are not fonned with the plurality oflens 
elements can be ensured. Thereby, ensuring the brightness of 
the lower vicinity of the cutoff line and shading off of the 
cutoff line as well as the effect of the countermeasure against 
the spectroscopic light color at the upper vicinity can be made 
to be compatible with excellent balance. 

Other aspects and advantages of the invention will be 
apparent from the following description and the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view showing a lamp unit of a vehicle 
headlamp according to an embodiment of the invention. 

FIG. 2 is a sectional view taken along a line II-II ofFIG. l. 
FIG. 3 is a detailed view of III portion of FIG. 2. 
FIG. 4 is a detailed view ofIV portion of FIG. 3. 
FIG. 5 is a front view showing a single piece of a projector 

lens of the lamp llllit. 
FIG. 6 is a diagram perspectively showing a light distribu­

tion pattern fom1ed on an imaginary vertical screen arranged 
at a position 25 m frontward from the lamp unit by light 
irradiated from the lamp unit to a front side. 

FIG. 7 is a diagram enlarging to show a region at a vicinity 
of an elbow point of the light distribution pattern. 

DESCRIPTION OF REFERENCE NUMERALS 
AND SIGNS 

10 lamp unit 
12 projector lens 
12A center region 
12A0 strip-like region 
12Al, 12A2 regions 
12As, 12Bs lens elements 
12Bl upper portion region 
12B2 lower portion region 
12a front side surface 
12a0 reference face 
12b rear side surface 
14 light emitting element 
14a light emitting chip 
14b board 
16 reflector 
16a reflecting face 
18 base member 
18A flat plate portion 
18B semicylindrical portion 
18a upper face 
18al front end edge 
18a2 recessed groove portion 
18a3 stepped down flat face portion 
20 lens holder 
Ax optical axis 
CU opposed vehicle lane side cutoff line 
CL2 driving vehicle lane side cutoff line 
D, DL D2, D3 dim light portions 
E elbow point 
F rear side focal point 
HZ hot zone 

6 
PA light distribution pattern 
PB diverged light distribution pattern 
PL light distribution pattern for low beam 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 

An exemplary embodiment of the invention will be 
explained in reference to the drawings as follows. 

10 FIG. 1 is a front view showing a lamp unit 10 of a vehicle 
headlamp according to an exemplary embodiment of the 
invention. 

FIG. 2 is sectional view taken along a line II-II of FIG. 1. 
As shown by the drawings, the lamp unit 10 is constituted 

15 as a lamp unit of a projector type for irradiating light for 
forming a portion of a light distribution pattern for low beam. 

The lamp unit 10 is used in a state of being integrated to a 
lamp body or the like, not illustrated, to be able to adjust an 
optical axis thereof. The lamp unit 10 is arranged in a state in 

20 which an optical axis Ax is extended in a lower direction 
relative to a front and rear direction of a vehicle by about 0.5 
through 0.6°. 

The lamp unit 10 is provided with a projector lens 12, a 
light emitting element 14, a reflector 16, a base member 18, 

25 and a lens holder 20. 
The base member 18 is a metal made member and com­

prises a flat plate portion 18A including an upper face 18a 
extended along a horizontal face including the optical axis Ax 
of the lan1p unit 10, and a semi cylindrical portion 18B formed 

30 to bulge to a lower side substantially in a semicylindrical 
shape at a front end portion of the flat plate portion 18A. 

35 

40 

The projector lens 12 is a flat concave aspherical lens made 
of acrylic resin a front side surface 12a of which is constituted 
by a concave face and a rear side surface 12b is constituted by 
a flat face. The projector lens 12 projects an image on a rear 
side focal face including a rear side focal point F thereof onto 
a vertical imaginary screen arranged on a front side of the 
lamp unit. However, a portion of the front side surface 12a of 
the projector lens 12 is constituted as an up and down direc-
tion diverging portion. The point will be described later. 

The projector lens 12 is fixedly supported by a front end 
ring-like groove portion of the lens holder 20 in a cylindrical 
shape at a peripheral edge portion thereof. The lens holder 20 

45 
is fixedly supported by the semicylindrical portion 18B of the 
base member 18 at a lower half portion thereof. 

The light emitting element 14 is a white light emitting 
diode and provided with a light emitting chip 14a having a 
light emitting face of a square shape of about 1 111111 square, 

50 and a board 14b supporting the light emitting chip 14a. The 
light emitting chip 14a is sealed by a thin film formed to cover 
the light emitting face. 

The light emitting element 14 is fixedly supported by the 
flat plate portion 18A of the base member 18 on a rear side of 

55 the rear side focal point F of the projector lens 12. 
The light emitting element 14 is positioned at inside of a 

recessed groove portion 18a2 formed at a rear portion of the 
upper face 18a of the flat plate portion 18A at the board 14b 
in a state of arranging the light emitting chip 14a to be 

60 directed in a vertical upper direction on the optical axis Ax. 
The reflector 16 is formed in a shape of a half dome to cover 

the light emitting element 14 from an upper side and is fixedly 
mounted to the upper face 18a of the flat plate portion 18A of 
the base member 18 at a lower end face of a peripheral edge 

65 thereof. The reflector 16 reflects light emitted from the light 
emitting chip 14a of the light emitting element 14 to the 
projector lens 12 to be proximate to the optical axis Ax. 
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Specifically, a reflecting face 16a of the reflector 16 is set to 
an elliptical shape in a sectional shape along a plane including 
the optical axis Ax. At that occasion, according to the reflect-
ing face 16a, a sectional shape along a vertical face including 
the optical axis Ax is set to an elliptical shape constituting a 
first focal point by a light emitting center of the light emitting 
chip 14a and constituting a second focal point by the rear side 
focal point F of the projector lens 12, an eccentricity is set to 
gradually increase while making the first focal point constant 
from a vertical face including the optical axis Ax to a hori- 10 

zontal face including the optical axis Ax. Thereby, the reflect-
ing face 16a converges light emitted from the light emitting 
chip 14a to the rear side focal point F of the projector lens 12 
in the vertical face and converges the light onto the optical 
axis Ax on a front side of the rear side focal point F to some 15 

degree in the horizontal section. 
According to the flat plate portion 18A of the base member 

18, a front end edge 18al of the upper face 18a is formed to 
extend substantially in a circular arc shape in a horizontal 
direction along the rear side focal face (that is, a curved face 20 

substantially in a spherical shape fom1ed by the rear side focal 
point F and a rear side focal point outside of the axis) of the 
projector lens 12. At that occasion, a portion of a left side 
(right side in a front view of the lamp piece) of the optical axis 
Ax of the front end edge 18al is formed to extend horizon- 25 

tally in a left direction from the optical axis Ax, on the other 
hand, a portion on a right side of the optical axis Ax is formed 
to extend in a skewed lower direction (for example, lower 
direction by 15°) in a right direction from the optical axis Ax 
and thereafter extended horizontally in the right direction. 30 

The portion on the right side of the optical axis Ax of the upper 
face 18a of the flat plate portion 18A is constituted as a 
stepped down flat plate portion 18a3 extended horizontally in 

8 
horizontal direction by a vertical sectional shape thereof 
formed in a recessed and projected shape respectively relative 
to a reference shape 12a0 of the front side surface 12a. At that 
occasion, the respective lens elements 12Bs constituting 
respective of the upper portion region 12B1 and the lower 
portion region 12B2 are set to a waveform shape in the ver­
tical sectional shapes thereof, all of angles thereof of diverg­
ing light in the up and down direction are set to the same 
value. 

On the other hand, according to a center region 12A dis­
posed between the upper portion region 12B1 and the lower 
portion region 12B2 in the front side surface 12a of the 
projector lens 12, a transversely-prolonged strip-like region 
12A0 disposed at an upper and lower vicinities of the optical 
axis Ax is constituted by a surface shape of staying to be that 
of the reference face 12a0 of the front side surface 12A, 
portions ofrespective regions 12Al, 12A2 respectively con­
tiguous to the upper portion region 12B1 and the lower por­
tion region 12B2 are constituted as up and down direction 
diverging portions for diverging light emitted from the pro­
jector lens 12 in the up and down direction. 

That is, the respective regions 12Al, 12A2 are formed with 
pluralities oflens elements 12As discretely piece by piece at 
predetermined intervals therebetween in the up and down 
direction. At that occasion, also the respective lens elements 
12As constituting the respective regions 12Al, 12A2 are set 
to a waveform shape in a vertical sectional shape thereof 
similar to the respective lens elements 12Bs. However, 
according to the respective lens elements 12As, angles 
thereof of diverging light in the up and down-direction is set 
to a value smaller than that of the respective lens elements 
12Bs. 

a rear direction over a predetermined length while staying to 
be in the shape of the front end edge 18al. 

The flat plate portion 18A of the base member 18 functions 
as a shade for hampering emittance of light in an upper 
direction from the projector lens 12 by hampering a portion of 
light reflected from the reflector 16 from advancing straight. 

Among the respective lens elements 12As, in the respective 
35 regions 12Al, 12A2, the more remote is the position of the 

lens element from the optical axis Ax in the up and down 
direction, to the more large value the angle of diverging light 
in the up and down direction is set. 

At that occasion, according to the flat plate portion 18A, the 40 

upper face 18 fimctions as a mirror member constituted as an 
upper directed mirror face for regularly reflecting light 
reflected from the reflector 16 in an upper direction. In order 
to realize the fi.mction, the upper face 18a of the flat plate 
portion 18A is subjected to a mirror face treatment of vapor- 45 

depositing aluminum or the like. Further, it is not necessarily 
needed to carry out the mirror face treatment over an entire 
region of the upper face 18a of the flat plate portion 18A but 
it is sufficient when the treatment is carried out over a range 
from the upper end edge 18al to a rear side to some degree. 50 

FIG. 3 is a detailed view of III portion of FIG. 2, FIG. 4 is 
a detailed view ofIV portion of FIG. 3. FIG. 5 is a front view 
showing a single piece of the projector lens 12. 

In FIG. 3 and FIG. 4, in order to explain an optical function 
of the projector lens 12 to be easy to understand, there is 55 

shown an optical path oflight incident on the projector lens 12 
from an imaginary point light source arranged at the rear side 
focal point F. 

As shown by the drawings, an upper portion region 12B1 
and a lower portion region 12B2 remote from the optical axis 60 

Ax in the up and down direction at the front side surface 12a 
of the projector lens 12 are constituted as up and down direc­
tion diverging portions for diverging light emitted from the 
projector lens 12 in the up and down direction. 

In order to realize the constitution, the upper portion region 65 

12B1 and the lower portion region 12B2 are constituted by a 
plurality oflens elements 12Bs extended substantially in the 

The angles of diverging light in the up and down direction 
of the respective lens elements 12As, 12Bs are set by adjust­
ing sizes of radii of curvature of a recessed portion and a 
projected portion constituting the optical sectional shape of 
the waveform. 

The respective lens elements 12As, 12Bs are formed to 
extend along intersecting lines of the front side surface 12a of 
the projector lens 12 and planes including horizontal lines 
orthogonal to the optical axis Ax at a vicinity of the rear side 
focal point F of the projector lens 12. Therefore, in a front 
view of the lamp unit, the respective lens elements 12As, 
12Bs are extended along substantially a circle arc shape con-
cave to the upper side at the upper portion region 12B1 and the 
region 12Al contiguous thereto disposed on the upper side of 
the optical axis Ax, on the other hand, extended substantially 
in a circle arc shape concave to the lower side at the lower 
region 12B2 and the region 12A2 contiguous thereto disposed 
on the lower side of the optical axis Ax. 

As shown by FIG. 4, the region 12Al of the center region 
12A contiguous to the upper portion region 12B1 constitutes 
one unit by the reference face 12a0 in the strip-like shape 
disposed between the respective lens elements 12As as well 
as a recessed portion 12Asl and a projected portion 12As2 in 
a strip-like shape constituting each of the lens elements 12As 
and is formed in a transverse stripe shape by repeating the 
units. At that occasion, the reference face 12a0, the recessed 
portion 12Asl and the projected portion 12As2 in the strip-
like shape are formed by up and down widths substantially the 
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same as each other. Further, the same goes with the region 
12A2 of the center region 12A contiguous to the lower por­
tion region 12B2. 

FIG. 6 is a diagram perspectively showing a light distribu­
tion pattern PA fanned on an imaginary vertical screen 
arranged at a position 25 m frontward from the lamp unit by 
light irradiated from the lamp unit 10 according to the 
embodiment to the front side. 

As shown by the drawing, the light distribution pattern PA 
is a transversely-prolonged comparatively small light distri- 10 

bution pattern for converging light having cutoff lines CLI, 
CL2 at an upper end portion thereof, and is formed as a 
portion of a light distribution pattern PL for low beam. That is, 

10 
The darkest dim light portion Dl is formed by an up and 

down width of about 0.5° along the cutoff lines CLI, CL2. 
The dim light portion D1 is fanned by light emitted from the 
upper portion region 12B1 and the lower portion region 12B2 
of the front side surface 12a of the projector lens 12. 

At that occasion, the dim light portion Dl is fanned by the 
up and down width of about 0.5° because in the respective 
lens elements 12Bs formed at the upper region portion 12B1 
and the lower portion region 12B2, radii of curvature of the 
recessed portion and the projected portion forming the verti­
cal sectional shape of the wavefonn are set to values for 
diverging light emitted from the projector lens 12 in the up 
and down direction by about 0.5°. 

The dim light portion D1 is formed by substantially the 
constant width because the respective lens elements 12B s are 
extended substantially in the horizontal direction. At that 
occasion, the respective lens elements 12Bs are fanned to 
extend along the intersected lines of the front side surface 12a 
of the projector lens 12 and the planes including the horizon-

the light distribution pattern PL for low beam is fanned as a 
light distribution pattern synthesized with the light distribu- 15 

tion pattern PA and a diverged light distribution pattern PB 
formed by light irradiated from other lamp unit, not illus­
trated, to the front side, a hot zone HZ constituting a high 
luminous intensity region thereof is formed by the light dis­
tribution pattern PA. 

The light distribution pattern PA is formed by light from the 
light emitting chip 14a emitted to the front side after having 
been reflected by the reflecting face 16a of the reflector 16 and 
transmitted through the projector lens 12, the cutoff lines 
CLI, CL2 are forn1ed as an inverted projected image of the 25 

front end edge 18al of the upper face 18a of the flat plate 
portion 18A of the base member 18. According to the cutoff 
lines CLI, CL2, the opposed vehicle lane side cutoff line CLI 

20 ta! lines orthogonal to the optical axis Ax at vicinities of the 
rear side focal point F. Therefore, the dim light portion Dl is 
formed substantially by the constant width not only at the 
vicinity of the elbow point E but also over total lengths of the 
cutoff line CLI, CL2. 

on a right side ofV-V line constituting a vertical line passing 
H-V constituting a vanishing point in a direction of a front 30 

face of the lamp piece is formed to extend horizontally, and 

The dim light portion D2 slightly brighter than the dim 
light portion D1 is formed by an up and down width slightly 
narrower than that of the dim light portion Dl along the cutoff 
lines CLI CL2, the dim light portion D3 slightly brighter than 
the dim light portion D2 is fanned by an up and down width 
further narrower than the dim light portion D2 along the 
cutoff line CLI, CL2. The dim light portions D2, D3 are 
formed by light emitted from the respective regions 12Al, 
12A2 of the center region 12A of the front side surface 12a of 
the projector lens 12. 

the driving vehicle lane side cutoff line CL2 on a left side of 
V-V line is formed to rise skewedly to substantially an upper 
side of H-H line constituting a horizontal line passing H-V 
from the opposed vehicle lane side cutoff line CLI by a 35 

predetermined angle (for example, 15°) and thereafter extend 
horizontally. 

At that occasion, the dim light portions D2, D3 are formed 
by the up and down widths narrower than that of the dim light 
portion DI because in the respective lens elements 12As 
formed at the respective regions 12Al, 12A2, radii of curva­
ture of the recessed portion and the projected portion fanning 
the vertical sectional shape of the waveforn1 are set to values 
smaller than those of the case of the respective lens elements 

In the light distribution pattern PA, a position of elbow 
point E constituting an intersecting point of the opposed 
vehicle lane side cutoff line CLI and V-V line is set to a 40 

position downward from H-V by about 0.5 through 0.6°. This 
12Bs. The brightnesses of the dim light portions D2, D3 are 
changed in steps because among the respective lens elements 
12As, the remoter the position of the lens element in the up 
and down direction from the optical axis Ax, to the larger 
value the radii of curvature of the recessed portion and the 

is because the optical axis Ax of the lamp unit 10 is extended 
in a lower direction relative to the axis line extended in the 
front and rear direction of the vehicle by about 0.5 through 
0.60. 45 

Not only light directly incident on the projector lens 12 
after having been reflected by the reflecting face 16a of the 
reflector 16 but also light incident on the projector lens 12 by 
being regularly reflected in an upper direction by the upper 
face 18a of the flat plate portion 18A of the base member 18 
after having been reflected by the reflecting face 16a of the 
reflector 16 are used for fanning the light distribution pattern 
PA. Therefore, the light distribution pattern PA constitutes a 
light distribution pattern intensifying a brightness thereof by 
that amount. 

FIG. 7 is a diagram enlarging to show a region at a vicinity 
of elbow point E of the light distribution pattern PA. 

As shown by the drawing, according to the light distribu­
tion pattern PA, the cutoff lines CLI, CL2 are pertinently 
shaded off. 

That is, upper vicinities of the cutofflines CLI, CL2 of the 
light distribution pattern PA are fanned with a dim light 
portion D extended in a strip-like shape substantially by con­
stant width along the cutofflines CLI, CL2. At that occasion, 
the dim light portion Dis fanned to become gradually dark in 
an order of dim light portions D3, D2, DI. 

projected portion fanning the vertical sectional shape of the 
waveform of the lens element 12As are set. 

The dim light portions D2, D3 are respectively formed 
50 substantially by the constant widths because the respective 

elements 12As are extended substantially in the horizontal 
direction. At that occasion, since the respective lens elements 
12As are formed to extend along the intersected lines, the dim 
light portions D2, D3 are respectively formed substantially by 

55 the constant widths not only at vicinities of the elbow point E 
but also over the total lengths of the cutoff lines CLI, CL2. 

As has been described above in details, in the vehicle 
headlamp 10 according to the embodiment, the lamp unit 10 
is constituted by the lamp unit of the projector type constitut-

60 ing the light source by the light emitting chip 14a of the light 
emitting element 14, the upper portion region 12B1 and the 
lower portion region 12B2 of the front side surface 12a of the 
projector lens 12 are constituted as the up and down direction 
diverging portions comprising the plurality of lens elements 

65 12B s extended substantially in the horizontal direction by the 
vertical sectional shape fanned in the recessed and projected 
shape relative to the reference face 12a0 of the front side 
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That is, the degree of the spectroscopic light is compara­
tively small at the center region 12A disposed between the 
upper portion region 1281 and the lower portion region 1282, 
and therefore, with regard to light irradiated to a front side by 
way of the center region 12A, the light is effectively utilized 
for ensuring a brightness at a lower vicinity of the cutoff lines 
CLI, CL2 without being diverged in the up and down direc­
tion, with regard to light irradiated to the front side by way of 
the upper portion region 12Dl and the lower portion region 

surface 12a. Therefore, with regard to light emitted to the 
front side from the upper portion region 1281 and the lower 
portion region 1282, the light can be diverged in the up and 
down direction, thereby, the cutoff lines CLl, CL2 can be 
shaded off. Thereby, spectroscopic color which appears 
owing to the spectroscopic phenomenon brought about when 
light from the light emitting element 14 reflected by the 
reflector 16 transmits through the projector lens 12 can be 
made to be inconspicuous at the upper vicinities of the cutoff 
lines CLI, CL2. 10 1282 increasing the degree of the spectroscopic light, the 

light is diverged considerably in the up and down direction to 
thereby enable to carry out the countermeasure against the 
spectroscopic light effectively. 

At that occasion, the upper portion region 1281 and the 
lower portion region 1282 constituting the up and down 
direction diverging portions comprise the plurality of lens 
elements 128s extended substantially in the horizontal direc- 1s 

tion by the vertical sectional shape formed in the recessed and 
projected shape relative to the reference face 12a0 of the 
upper side surface 12a of the projector lens 12. Therefore, a 
degree of diverging light emitted from the projector lens 12 in 
the up and down direction can accurately be controlled, 20 

thereby, the cutoff lines CLL CL2 can pertinently be shaded 
off. Thereby, it can effectively be restrained to bring about a 
situation in which a brightness oflower vicinity regions of the 
cutoff lines CLI, CL2 is unpreparedly reduced, or glare is cast 
to a driver of an opposed vehicle by light diverged to upper 25 

sides of the cutoff lines CLI, CL2. 

At that occasion, according to the embodiment, the plural-
ity of lens elements 12As are discretely formed at predeter­
mined intervals therebetween in the up and down direction 
piece by piece at the respective regions 12Al, 12A2 respec­
tively contiguous to the upper portion region 1281 and the 
lower portion region 1282 in the center region 12A. There­
fore, a region achieving an intermediary optical effect of an 
optical effect of the upper portion region 1281 and the lower 
portion 1282 fom1ed with the plurality oflens elements 128s 
and an optical effect of the center region 12A which are not 

Since light is diverged substantially in the up and down 
direction at the upper portion region 1281 and the lower 
portion region 1282, variations can be prevented from being 
brought about in shading off the cutoff lines CLI, CL2 by the 
positions of emitting light in the upper portion region 1281 
and the lower portion region 1282 and in the effect of the 
countermeasure against the spectroscopic color at the upper 
vicinities thereof. 

formed with the respective regions 12Al, 12A2 can be 
ensured. Thereby, ensuring a brightness at a lower vicinity of 
the cutoff lines CLI, CL2 and shading off of the cutoff lines 
CLI, CL2 as well as the effect of the countermeasure against 
the spectroscopic color at an upper vicinity thereof can be 
made to be compatible with each other with excellent bal-

30 ance. That is, the brightness at the lower vicinity of the cutoff 
lines CLI, CL2 can be ensured by light emitted from the 
reference faces 12a0 in the strip-like shape disposed between 
the respective lens elements 12As, and the shading off of the 
cutoff lines CLI, CL2 as well as the effect of the countermea-

In this way, according to the embodiment, in the lamp unit 35 sure against the spectroscopic color at the upper vicinity can 
be achieved by light emitted from the respective lens elements 
12As. 

10 of the vehicular lamp piece of the projector type consti­
tuted to form the light distribution pattern PA including the 
cutoff lines CLI, CL2, the shading off the cutoff line CLL 
CL2 and the effect of the countermeasure against the spec­
troscopic color at the upper vicinities thereof can be pro- 40 

moted. 
According to the embodiment, the vertical sectional shapes 

of the respective lens elements 128s are set to the wavefonn 
shape, and therefore, the respective elements 128s can be 

4
, 

made to be continuous to each other smoothly, thereby, loss of -
light at portions of jointing the respective lens elements 128s 
can be minimized. 

According to the embodiment, the more remote is the 
position of the lens element 128s from the optical axis Ax in 
the up and down direction more than the lens element 12As, 
to the larger value the light diverging angle in the up and down 
direction is set. Therefore, light emitted from the upper por­
tion region 1281 and the lower portion region 1282 increas­
ing the degree of the spectroscopic light in the projector lens 
12 can be diverged considerably in the up and down direction. 
Thereby, the countermeasure against the spectroscopic color 
at the upper vicinity can effoctively by carried out while 
preventing the shading off of the cutoff lines CLI, CL2 from According to the embodiment, the respective lens elements 

128s are formed to extend along the intersected lines of the 
front side surface 12a of the projector lens 12 and the planes 
including the horizontal lines orthogonal to the optical axis 

50 
being excessive thereby. 

Ax at vicinities of the rear side focal point F, and therefore, 
light oflight emitted from the projector lens 12 for fanning a 
portion of the light distribution pattern PA disposed at the 55 
same height can be controlled to diverge substantially accu­
rately in the up and down direction by the single lens element 
128s, thereby, the shading off of the cutoff lines CLI, CL2 
and the countermeasure against the spectroscopic color at 
upper vicinities thereof can further be carried out without 60 
variations. 

According to the embodiment, the more remote the posi­
tion of the lens element from the optical axis Ax in the up and 
down direction, to the larger value the light diverging angle in 
the up and down direction is set even among the plurality of 
lens elements 12As formed at the respective regions 12Al, 
12A2 of the center region 12A. Therefore, the shading of the 
cutoff lines CLI, CL2 can be carried out in steps, also the 
effect of the countermeasure against the spectroscopic color 
at the upper vicinity of the cutoff lines CLI, CL2 can further 
be promoted. 

Although according to the embodiment, an explanation has 
been given such that with regard to the respective lens ele­
ments 128s constituting respectives of the upper portion 
region 1281 and the lower portion region 1282, all of the 

According to the embodiment, the upper portion region 
1281 and the lower portion region 1282 remote from the 
optical axis Ax at the front side surface 12a of the projector 
lens 12 are constituted as the up and down direction diverging 
portions, and therefore, the following operation and effect can 
be achieved. 

65 light diverging angles in the up and down direction are set to 
the san1e value, the light diverging angles can also be set to 
values different from each other. Thereby, the shading off of 
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the cutoff lines CLl, CL2 and the effect of the countermea­
sure against the spectroscopic color at the upper vicinity can 
further be promoted. 

Although according to the embodiment, an explanation has 
been given such that the plurality of lens elements 12As are 
discretely formed at the respective regions 12Al, 12A2 of the 
center region 12A at predetermined intervals there between in 
the up and down direction piece by piece, even when there is 
constructed a constitution of discretely fanning pluralities of 
pieces of the plurality oflens elements 12As at predetermined 
intervals therebetween in the up and down direction, opera­
tion and effect substantially similar to those of the embodi­
ment can be achieved. 

Meanwhile, although in the lamp unit 10 according to the 
embodiment, the light source is constituted by the light emit­
ting chip 14a of the light emitting element 14, even when the 
light source is constituted by a light emitting portion of a 
discharge bulb or a halogen bulb, operation and effect similar 
to those of the embodiment can be achieved. 

Although according to the embodiment, an explanation has 
been given of a case in which the light distribution pattern PA 
formed by light irradiated from the lamp unit 10 is the light 
distribution pattern for converging light constituting a portion 
of the light distribution pattern PL for low beam, even when 
the light distribution pattern PA is a diverging light distribu­
tion pattern, operation and effect similar those of the embodi­
ment can be achieved. 

Although in the lamp piece 10 according to the embodi­
ment, the base member 18 having the function as the mirror 
member achieves the ftmction as the shade for shielding a 
portion oflight reflected from the reflector 16, in place of the 
base member 18, there can be constructed a constitution of 
including an ordinary shade having only the fimction of 
shielding a portion oflight reflected from the reflector 16. 

14 
wherein the lens elements are structured to fonn a plurality 

of dim light portions on an upper vicinity of the cutoff 
line, wherein the dim light portions are reduced in lumi­
nescence relative to the rest of the light distribution 
pattern. 

2. The lan1p unit according to claim 1, wherein the vertical 
sectional shape of the respective lens elements have wave­
form shapes. 

3. The lamp unit according to claim 1, wherein the respec-
10 tive lens elements are fonned to extend along intersected lines 

of the surface of the projector lens and planes including 
horizontal lines orthogonal to the optical axis at a vicinity of 
the rear side focal point of the projector lens. 

4. The lamp unit according to claim 1, wherein the more 
15 remote the position of each lens element from the optical axis 

in the up and down direction, the larger the value the angle of 
diverging light in the up and down direction by each of the 
lens elements is set. 

5. The lamp unit according to claim 1, wherein the up and 
20 down direction diverging portions are fom1ed at an upper 

portion region and a lower portion region remote from the 
optical axis in the up and down direction at the surface of the 
projector lens. 

6. The lamp unit according to claim 5, wherein a plurality 
25 of the lens elements are fonned discretely at predetermined 

intervals in the up and down direction in a center region 
disposed between the upper portion region and the lower 
portion region, said plurality of the lens elements being 
formed contiguous to respective lens elements of the upper 

30 portion region and the lower portion region. 
7. The lamp unit according to claim 1, wherein a cutoffline 

of a light distribution pattern is fonned by an upper end edge 
of the shade, 

Numerical values shown as data in the embodiment are 35 

only examples and the numerical values may naturally be set 

a plurality of dim light portions are fonned on an upper 
vicinity of the cutoff line, and each of the dim light 
portions is extended ina strip-like shape substantially by 
constant width along the cutoff line, and to pertinent different values. 

It will be apparent to those skilled in the art that various 
modifications and variations can be made to the described 
preferred embodiments of the present invention without 40 

departing from the spirit or scope of the invention. Thus, it is 
intended that the present invention cover all modifications 
and variations of this invention consistent with the scope of 
the appended claims and their equivalents. 

What is claimed is: 
1. A lamp unit of a vehicle headlamp comprising: 
a projector lens arranged on an optical axis extended in a 

front and rear direction of a vehicle; 

45 

the dim light portions are fonned to become gradually dark 
as the positions of the dim light portions are remote from 
the cutoff line. 

8. The lamp unit according to claim 1, wherein a rear 
surface of the lens includes a flat face, and 

the up and down direction diverging portion is provided on 
a front surface of the lens. 

9. The lamp unit according to claim 1, wherein the up and 
down direction diverging portion comprises an upper region 
and a lower region, and wherein a center region having a 
surface shape serving as the reference face is provided 

a light source arranged on a rear side of a rear side focal 
point of the projector lens; 

50 
between the upper region and lower region. 

10. A lamp unit of a vehicle headlamp comprising: 
a reflector that reflects light from the light source in a front 

direction to be proximate to the optical axis; and 
a shade that shields a portion of light reflected from the 

reflector, 
wherein at least a portion of a surface of the projector lens 

55 

is constituted as an up and down direction diverging 
portion including a plurality of lens elements extended 
substantially in a horizontal direction by a vertical sec­
tional shape fonned in a recessed and projected shape 60 

relative to a reference face of the surface, 
wherein an upper end edge of the shade is provided at a 

position of the rear side focal point of the projector lens, 
and 

the lamp unit forms a light distribution pattern having a 65 

cutoff line as an inverted projected image of the upper 
end edge of the shade, 

a projector lens arranged on an optical axis extended in a 
front and rear direction of a vehicle; 

a light source arranged on a rear side of a rear side focal 
point of the projector lens; 

a reflector that reflects light from the light source in a front 
direction to be proximate to the optical axis; and 

a shade that shields a portion of light reflected from the 
reflector, 

wherein at least a portion of a surface of the projector lens 
is constituted as an up and down direction diverging 
portion including a plurality of lens elements extended 
substantially in a horizontal direction by a vertical sec­
tional shape fonned in a recessed and projected shape 
relative to a reference face of the surface, 

wherein the up and down direction diverging portion com­
prises an upper region and a lower region, and wherein a 
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center region having a surface shape serving as the ref­
erence face is provided between the upper region and 
lower region, 

wherein the upper region comprises a first upper section 
and a second upper section, wherein the recessed and 
projected shape of the first upper section is smaller than 
the recessed and projected shape of the second upper 
section, 

wherein the lower region comprises a first lower section 
and a second lower section, wherein the recessed and 

16 
projected shape of the first lower section is smaller than 
the recessed and projected shape of the second lower 
section, and 

the first upper section and first lower section are provided 
next to the center region. 

11. The lamp unit according to claim 1, wherein each lens 
element extends substantially across the width of the projec­
tor lens. 

* * * * * 
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