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(54) Oblong headlamp

(57) A headlamp (1) having at least one two-times-
reflection optical system which is composed of a first re-
flector (3) constituted by an elliptical reflector where a
light source (2) is disposed at a first focal (f31) point
thereof, and a second reflector (4) constituted by a par-
abolic reflector where a focal point thereof is disposed
in the vicinity of a second focal point of the first reflector
(f32). In at least one two-times-reflection optical system
of this headlamp, the second focal point (f32) of the first

reflector (3) is shifted in the lateral direction and the op-
tical axis (z3) passing the focal point of the second re-
flector (4) is also shifted in the same direction. Conse-
quently, in the headlamp having a narrow width in the
lateral direction, light is transferred to the second reflec-
tor (4) by the first reflector (3) constituted by an elliptic
reflector, which is excellent in convergence, to provide
a sufficient quantity of light and an excellent luminous
intensity distribution property.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a vehicular
headlamp for irradiating light ahead of a vehicle such as
a headlight, auxiliary headlight or the like. Specifically,
the present invention relates to the constitution of a
headlamp having a vertically long shape in a state where
it is mounted to a vehicle.

2. Detailed Description of the Prior Art

[0002] Fig. 1 shows a constitution example of a con-
ventional headlamp. This headlamp 90 is composed of
a reflector 91, a light source 92 and a lens 93. The re-
flector 91 is composed of a parabolic reflector such as
a revolved parabolic surface, a columnar parabolic sur-
face, a free curved surface and the like and a light
source 92 is arranged generally at the position of a focal
point thereof. The light source 92 is, for example, a C-6
type or C-8 type filament (the figure shows a C-6 type
as an example). The reflector 91 of the headlamp 90
used in this state provides a projected surface area hav-
ing a width w in the horizontal direction of 150 - 300 mm
and a height h in the vertical direction of 80 - 150 mm.
[0003] At this time, upward light is generated on the
side of the opposite lane by the C-6 type light source 92,
which is provided orthogonally to the optical axis of the
headlamp. In recent years, a C-8 type filament is often
used as a light source 92 as a countermeasure because
there is provided inside the light bulb a hood for shielding
light which is in parallel with the optical axis and reaches
generally the lower half part of the reflector 91 (an hal-
ogen lamp called H4 and a discharge lamp called HID
also have a light source generally in the same shape).
In this case, however, the luminous flux efficiency of the
light source 92 inevitably decreases due to the hood.
[0004] The match with the design of a vehicle to which
this headlamp 90 is mounted is emphasized in the de-
sign of the headlamp 90 such as the aspect ratio of the
reflector 91 or the like. For example, a so-called verti-
cally long design having a width w smaller than a height
h can be required.
[0005] However, a headlamp 90 of this kind usually
requires a luminous intensity distribution property hav-
ing a width greater in the horizontal direction. If the width
w necessary for securing a quantity of light in the hori-
zontal direction is set narrow, the quantity of light sub-
stantially decreases including the case where a C-6 type
filament is used. Thus, there is caused a problem that
the quantity of light obtained is only half of that of a con-
ventional one if the width w is made as narrow as, for
example, about 50 mm. Such a headlamp is practically
impossible to use.
[0006] If a C-8 type filament (or H4 or HID), in partic-

ular, is used as a light source 92, the hood provided for
preventing generation of upward light does not function.
As a result, the luminous intensity distribution property
is deteriorated. Additionally, since the hood is provided,
the quantity of light further decreases. In either case,
the requirement of the vertically long design has not
been met and thereby there has been a problem that
the vehicle design is also restricted.

SUMMARY OF THE INVENTION

[0007] Accordingly, an object of the present invention
is to provide a vertically long headlamp having a narrow
width in the horizontal direction, with which the quantity
of light does not decrease and a favorable luminous in-
tensity distribution property can be obtained, so as to
solve the above problems.
[0008] In order to achieve the above object, the
present invention provides a headlamp which is com-
posed of a light source, a first reflector formed of an el-
liptic reflector having a first focal point at which the light
source is arranged, and a second reflector formed of a
parabolic reflector having a focal point which is disposed
in the vicinity of a second focal point of the first reflector.
The headlamp also has at least one two-times-reflection
optical system in which the first reflector and the second
reflector are disposed generally along the vertical direc-
tion in a state that the headlamp is mounted. The head-
lamp is characterized in that at least one of the two-
times-reflection optical systems is constituted such that
the second focal point of the first reflector is shifted from
the vertical center line passing the optical axis of the
headlamp in the lateral direction and because of this the
optical axis passing the focal point of the second reflec-
tor is also shifted in the same direction.
[0009] The headlamp of the present invention having
the above constitution can be used to achieve a verti-
cally long headlamp capable of securing a sufficient
quantity of light by transmitting light to the second re-
flector from the first reflector, which has an elliptic shape
excellent in convergence, even when the vertically long
headlamp requires a narrow width in the horizontal di-
rection. Thus, the vehicle design is not restricted.
[0010] Also, the luminous intensity distribution prop-
erty of a vertically long headlamp of this kind can be
readily obtained by tilting the first reflector.
[0011] In the above constitution, it is preferable that a
side-face mirror is provided generally perpendicular to
the vertical direction and generally in parallel with the
optical axis in the front and back direction at least on the
side surface of the second reflector on the side towards
which the optical axis is shifted.
[0012] In this headlamp, it is preferable that there is
provided a shielding plate for forming a cutoff line in the
luminous intensity distribution property in the vicinity of
the second focal point of the first reflector as a plate gen-
erally in parallel with the major axis of the first reflector
and that the surface thereof facing the first reflector is
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subjected to a reflection treatment to constitute an inner-
face mirror.
[0013] At this time, the shielding plate may have been
bent or curved, by which the luminous intensity distribu-
tion property can be controlled.
[0014] Also, the first reflector may be divided to con-
stitute a composite reflector. According to the constitu-
tion of the present invention, loss in the quantity of light
is prevented by providing a side-face mirror. Therefore,
a vertically long headlamp of this kind can be readily
achieved. Furthermore, a required luminous intensity
distribution property can be obtained. Thus, an excellent
effect is made on the improvement in performance of
the vertically long headlamp of this kind.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] These and other objects and advantages of the
present invention will become clear from the following
description with reference to the accompanying draw-
ings, wherein:

Fig. 1 is an illustration showing a headlamp accord-
ing to the prior art;
Fig. 2 is a cross-sectional view showing a first em-
bodiment of the headlamp according to the present
invention;
Fig. 3 is a front view of the first embodiment;
Fig. 4 is an illustration of a luminous intensity distri-
bution property showing an action of the first em-
bodiment;
Fig. 5 is a perspective view showing an essential
part of a second embodiment of the headlamp ac-
cording to the present invention;
Fig. 6 is a perspective view showing an essential
part of a third embodiment of the headlamp accord-
ing to the present invention;
Fig. 7 is a plan view showing an essential part of a
fourth embodiment of the headlamp according to
the present invention;
Fig. 8 is an illustration of a luminous intensity distri-
bution property showing an action of the fourth em-
bodiment;
Fig. 9 is a plan view showing an essential part of a
fifth embodiment of the headlamp according to the
present invention; and
Fig. 10 is a front view showing an essential part of
a sixth embodiment of the headlamp according to
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0016] The present invention will be described in de-
tail below with reference to the embodiments shown in
the drawings. It is noted that terms referring to directions
such as front, back, right, left and vertical in the present
specification are based on a vehicle to which a head-

lamp is mounted unless otherwise defined. In Fig. 2, ref-
erence numeral 1 denotes a headlamp of a first embod-
iment according to the present invention. This figure
shows a cross-sectional view in the vertical direction of
this headlamp 1 in a state that it is mounted to a vehicle.
In the headlamp 1, there is provided a light source 2
such as a filament, a discharge lamp arc or the like so
that the longitudinal direction thereof is along the hori-
zontal direction and orthogonally to the irradiating direc-
tion. That is, the light source 2 provided is of the same
form as the C-6 type filament.
[0017] Additionally, there are provided a first reflector
3 constituted by an elliptic reflector such as a spheroid
or the like and a second reflector 4 constituted by a par-
abolic reflector such as a revolved paraboloid or the like
above the light source 2 of this headlamp 1. There are
provided a third reflector 5 constituted by an elliptic re-
flector and a fourth reflector 6 constituted by a parabolic
reflector below the light source 2. Further, there is pro-
vided a fifth reflector 7 constituted by a parabolic reflec-
tor below and frontward the light source 2.
[0018] At this time, the first reflector 3 has a first focal
point f31 at the position where the light source 2 is dis-
posed. This first reflector 3 images the light source 2 at
a second focal point f32 thereof. The second reflector 4
has a focal point f4 in the vicinity of the second focal
point f32. Therefore, the light reflected by the first reflec-
tor 3 is further reflected by the second reflector 4 and
emitted in the irradiating direction of the headlamp 1 as
a generally parallel light beam.
[0019] Since the second reflector 4 is formed such
that the most part thereof is above the center line (optical
axis) z4 passing the focal point f4, the light reflected from
the second reflector 4 is emitted downward and is suit-
able for the luminous intensity distribution for passing-
by if the focal point f4 of the second reflector 4 is appro-
priately set at the back of the second focal point f32 of
the first reflector 3.
[0020] Both the third reflector 5 and the fourth reflec-
tor 6, which are provided below the light source 2, also
have the same constitution as above. Consequently, the
headlamp 1 can be formed in a relatively small size. Ad-
ditionally, the constitution is such that the light captured
on the first reflector 3 and the third reflector 5 both con-
stituted by an elliptic reflector, which has an excellent
luminous flux capture rate, is reflected by the second
reflector 4 and the fourth reflector 6 in the irradiating di-
rection. Therefore, even if the width in the horizontal di-
rection is made, for example, about 50 mm, a headlamp
1 having a sufficient quantity of light can be obtained.
[0021] Also, the fifth reflector 7 is formed by a para-
bolic reflector such as a revolved parabolic surface or
the like, where the focal point thereof is positioned gen-
erally at the light source 2. Therefore, the fifth reflector
7 captures a part of the light which cannot be captured
by the first reflector 3 or the third reflector 5 and reflects
it in the irradiating direction as a generally parallel light
beam. Consequently, the luminous flux capture rate of
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the light source 2 is further increased. It is noted that the
position of the focal point of this fifth reflector 7 may also
be appropriately adjusted so as to obtain a required lu-
minous intensity distribution property as a reflected light
which is directed slightly downward.
[0022] The above is the basic constitution of the head-
lamp 1 according to the present invention. This consti-
tution has already been filed by the same applicant as
the applicant of Japanese Patent Application No. Hei
11-82052. In the present invention, the constitution de-
scribed below is added to the above constitution so as
to readily and precisely provide a luminous intensity dis-
tribution property and further improve the luminous flux
efficiency of the light source 2.
[0023] First, as a part of the added constitution, a
shielding plate 8 for shielding a part of the light which is
unnecessary in the formation of a luminous intensity dis-
tribution property is provided in the vicinity of the second
focal point f32 of the first reflector 3 as seen in a con-
ventional projector-type headlamp. In the present inven-
tion, this shielding plate 8 is formed generally in parallel
with the major axis z3 of the first reflector 3 and in the
vicinity of the first reflector 3. At this time, the end sur-
face of the shielding plate 8 on the side closer to the
second focal point f32 constitutes a shielding part 8a.
[0024] In addition, the surface of the shielding plate 8
facing the first reflector 3 is subjected to an appropriate
reflection treatment such as aluminum vapor deposition
or the like to form an inner-face mirror part 8b. There-
fore, in the constitution of the shielding plate 8 of the
present invention, unnecessary light is eliminated by the
shielding part 8a and thus generation of dazzling light
from a headlamp 1 obtained can be further reduced. Al-
so, the light which is conventionally invalid because it is
shielded by the shielding plate upon contact is reflected
at the inner-face mirror part 8b and directed to the sec-
ond reflector 4. Consequently, the brightness of the
headlamp 1 is further enhanced. It is noted that, as also
shown in Fig. 2, the shielding plate 8 can also be used
for the third reflector 5 and that any of the other embod-
iments described below can be used similarly.
[0025] Fig. 3 shows the second part of the constitution
added according to the present invention. The figure is
a front view of the headlamp 1 seen from the side of the
irradiating direction. The present invention is character-
ized in that the major axis z3 including the first focal point
f31 and the second focal point f32 of the first reflector 3
is inclined to the right or left of the first focal point f31,
which is the center of rotation (the figure shows the left-
ward inclined state when viewed from the front side).
That is, the second focal point f32 of the first reflector 3
is provided off the vertical center line passing the optical
axis of the headlamp 1, and because of this the optical
axis z4 passing the focal point f4 of the second reflector
4 is also shifted in the same direction.
[0026] Fig. 4 is an illustration of the luminous intensity
distribution property showing an action when the afore-
mentioned major axis z3 is inclined. The luminous in-

tensity distribution of the irradiated light, which is first
reflected by the first reflector 3, for which the above-de-
scribed shielding plate 8 is provided, and then further
reflected by the second reflector 4 has a generally heart-
shaped pattern when the light is not diffused by a lens
10 (see Fig. 2) or the like. When the major axis z3 is
vertical, the heart-shaped pattern is erected.
[0027] As shown in the figure, the heart-shaped pat-
tern F is also inclined by inclining the major axis z3. Con-
sequently, no upward light is generated on the opposite
lane side (upper right side in the figure) while, at the
same time, upward light is secured on the shoulder side
(upper left side in the figure) so that road signs or the
like can be easily read. This basic shape of the luminous
intensity distribution property can be obtained only by
the first reflector 3 and the second reflector 4. The case
of the left-side traffic has been described above. In the
case of the right-side traffic, the first reflector 3 can be
inclined toward the opposite side.
[0028] Fig. 3 will be described in detail below. If the
major axis z3 is inclined when the width w of the head-
lamp 1 is narrow, the quantity of light is lost because the
light directing to the left of the major axis z3 in a state
shown in the figure does not have a second reflector 4
on which the light should be made incident. The present
invention solves this problem as well. As a means for
solving this problem, there is provided a side-face mirror
9 on the side surface on the side toward which the op-
tical axis z3 is inclined.
[0029] The side-face mirror 9 is formed such that it is
perpendicular to the vertical direction and in parallel with
the optical axis z4 of the second reflector 4 in the front
and back direction. Preferably, the second focal point
f32 of the first reflector 3 coincides with the surface of
the side-face mirror 9. Thus, by providing a side-face
mirror 9, the light reflected at the right half part of the
first reflector shown in the figure is returned by the side-
face mirror 9 and reaches the second reflector 4.
[0030] At this time, if the surface of the side-face mir-
ror 9 coincides with the second focal point f32 of the first
reflector 3, the light from the right half part of the first
reflector 3 becomes equivalent to the light from the left
half part. Consequently, the loss of light is not only com-
pensated, but, rather, the brightness of the headlamp 1
is further enhanced due to an action like doubling the
area of the second reflector 4.
[0031] Fig. 5 shows a second embodiment of the
present invention. The above-described embodiment is
constituted such that the shielding plate 8 is formed as
a plane plate, but the present invention is not limited to
this constitution. In this embodiment, the shielding plate
18 is in a slightly bent shape to obtain an action of pos-
itively increasing the quantity of light on the shoulder
side as is the shielding plate of a conventional projector-
type headlamp.
[0032] At this time, it is preferable that a folding line
18c for bending is formed generally in parallel with the
major axis z3 of the first reflector 3. As in the first em-
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bodiment, the end part of the shielding plate 18 which
is closer to the second focal point f32 constitutes a
shielding part 18a and the surface facing the first reflec-
tor 3 constitutes an inner-face reflection mirror 18b.
[0033] As shown in Fig. 6 as a third embodiment,
there is provided a shielding plate 28 formed by a resin
injection molding or metal die casting. The shielding
plate 28 is formed, for example, as a wedge shape hav-
ing a thickness which increases as the distance from the
light source 2 increases and the plane shape is freely
formed in a trapezoid or the like so as to give more flex-
ibility in the shape of the shielding part 28a. Further, the
side surface part 28c adjacent to and continued with the
inner-face reflection mirror 28b may also be subjected
to a reflection treatment to radiate light to, for example,
the first reflector 3, second reflector 4 or side-face mirror
9.
[0034] Thus, by elaborating the shape of the shielding
plate, the shape of a border between light and shade,
which is the upper end part of the luminous intensity dis-
tribution property for passing-by, is freely formed, and
thereby the required luminous intensity distribution
property can be obtained. The shape can also be set
more accurately and the performance of a headlamp 1
is further improved.
[0035] Figs. 7, 8 and 9 show still other embodiments
of the present invention. In these embodiments, the lu-
minous intensity distribution property is further improved
by modifying the shape of the first reflector. Originally,
in a vehicular headlamp, the luminous intensity distribu-
tion property having an irradiation width which is narrow
in the vertical direction and wide in the lateral direction
is preferable in all aspects including improvement of the
visibility or the like.
[0036] In consideration to the above, as the first re-
flector shown in Fig. 7 as a fourth embodiment, the first
reflector 31 is constituted by three segments along the
major axis z3 in the present invention. At this time, the
divided right side part 31a and left side part 31c thereof
are constituted by a spheroidal reflector having a first
focal point f31 and second focal point f32 as focal points
as in the first embodiment. The central part 31b thereof
is constituted by an elliptic columnar surface. On the el-
liptic columnar surface, there are generated an ellipse
having the first focal point f31 and the second focal point
f32 as focal points in the direction in parallel with the
major axis z3 and a straight line in the direction orthog-
onal to the major axis z3.
[0037] Therefore, the light reflected at the central part
31b does not converge in the lateral direction in a state
shown in the figure and the angle of radiation from the
light source remains. Thus, as shown in Fig. 8, a lumi-
nous flux S generated at the second focal point f32 of
the first reflector 31 has a dimension which is narrow in
the vertical direction and wide in the lateral direction.
This shape is optimal to form a luminous intensity dis-
tribution property of a vehicular headlamp.
[0038] As shown in Fig. 9 as a fifth embodiment, the

first reflector 32 can be divided into radial segments us-
ing the first focal point f31 as the origin and formed as
a combination of a plurality of divided spheroids each
having a second focal point f32a - f32d on the axis of
each divided segment. At this time, as shown in Fig. 8,
a luminous flux S which is narrow in the vertical direction
and wide in the lateral direction can be obtained. In order
to obtain such a luminous flux S, any of the above em-
bodiments can be employed. Furthermore, a free
curved surface may be employed to obtain a similar lu-
minous flux S.
[0039] Fig. 10 shows a sixth embodiment of the
present invention. In the first embodiment, the side-face
mirror 9 is formed as a plane, but the side surface is not
limited to a plane in the present invention. For example,
there may be provided steps 19a on the side-face mirror
19 as shown in the figure. The formation of the luminous
intensity distribution property may be positively influ-
enced by providing a direction to the light reaching the
second reflector 4 from this side-face mirror 19.
[0040] When the above constitution is used, not only
steps 19a are added but also the side-face mirror itself
may be formed as a curved surface although it is not
shown in the figure. Further, the surfaces facing the
side-face mirrors 9, 19 may also be subjected to a re-
flection treatment to prepare auxiliary side-face mirrors
9b (see Fig. 3), 19b. In addition, steps may be added to
the auxiliary side-face mirrors 9b, 19b.
[0041] While the presently preferred embodiments of
the present invention have been shown and described,
it will be understood that the present invention is not lim-
ited thereto, and that various changes and modifications
may be made by those skilled in the art without departing
from the scope of the invention as set forth in the ap-
pended claims.

Claims

1. A headlamp having at least one two-times-reflec-
tion optical system comprising:

a light source;
a first reflector constituted by an elliptic reflector
where the light source is disposed at a first focal
point thereof; and
a second reflector constituted by a parabolic re-
flector where a focal point thereof is disposed
in the vicinity of a second focal point of the first
reflector, wherein
the first reflector and the second reflector are
disposed generally along the vertical direction
in a state that the headlamp is mounted, the
second focal point of the first reflector is shifted
from a vertical center line passing the optical
axis of the headlamp in the lateral direction and
at the same time the optical axis passing the
focal point of the second reflector is also shifted
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in the same direction.

2. The headlamp according to claim 1, wherein a side-
face mirror generally perpendicular to the vertical
direction and generally in parallel with the optical
axis in the front and back direction is provided on
the side surface on the side towards which at least
the optical axis of the second reflector is shifted.

3. The headlamp according to claim 1 or 2, wherein a
shielding plate for forming a cutoff line to a luminous
intensity distribution property is provided in the vi-
cinity of the second focal point of the first reflector
as a plate generally in parallel with the major axis
of the first reflector and the surface of the shielding
plate facing the first reflector is subjected to a re-
flection treatment to constitute an inner-face mirror
part.

4. The headlamp according to claim 3, wherein the
shielding plate is processed to be bent or curved.

5. The headlamp according to claim 1, wherein the
first reflector is a composite reflector which is divid-
ed.

6. The headlamp according to claim 2, wherein the
first reflector is a composite reflector which is divid-
ed.

7. The headlamp according to claim 3, wherein the
first reflector is a composite reflector which is divid-
ed.

8. The headlamp according to claim 4, wherein the
first reflector is a composite reflector which is divid-
ed.
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