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(54) Vehicle Headlamp

(57)  Avehicle headlamp (1) includes : a light source
(11) that emits light; a reflector (10) that reflects the light
emitted from the light source (11); a movable shade (13)
that is movable between two positions, and that shields
part of the light emitted from the light source (11); a sup-
port member (14,8) that movably supports the movable
shade (13); and a switching device (18) that moves the

movable shade (13) between the two positions, the
switching device (18) including a magnetic substance
(16) and an electromagnet (17). The magnetic substance
(16) is disposed on one of the support member (14,8)
and the movable shade (13), and the electromagnet (17)
is disposed on the other one of the support member (14,8)
and the movable shade (13).
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Description
FIELD
[0001] Anembodiment of the presentinvention relates

to a vehicle headlamp. More specifically, the technical
field of the embodiment relates to a vehicle headlamp in
which a switching device having a magnetic substance
and an electromagnet, each provided for a support mem-
ber or a movable shade, is used to move the movable
shade.

BACKGROUND

[0002] Some vehicle headlamps have a structure in
which alamp unit having a light source is disposed inside
an outer lamp housing formed of a cover and a lamp
body, for example.

[0003] This type of lamp unit is sometimes provided
with, for example, a projection lens for projecting light
emitted from a light source forward; a reflector for reflect-
ing the light emitted from the light source toward the pro-
jection lens; a movable shade for shielding part of the
light reflected by the reflector; and a switching device for
switching the position of the movable shade disposed
between the projection lens and the light source (see JP-
A-10-236222, for instance).

[0004] In a vehicle headlamp described in JP-A-
10-236222, its movable shade is made movable (rotat-
able), for example, between a first position in which a so-
called low-beam light distribution pattern for short-dis-
tance irradiation is formed and a second position in which
a so-called high-beam light distribution pattern for long-
distance irradiation is formed. A solenoid is used as its
switching device, and the switching device is connected
to the movable shade via a link mechanism. The action
of the solenoid is transmitted to the movable shade via
the link mechanism, whereby the movable shade is
moved (rotated) between the first position and the second
position.

SUMMARY

[0005] However, in the vehicle headlamp described in
JP-A-10-236222, since the movable shade is connected
to the solenoid via the link mechanism, the number of
components increases because of the use of the link
mechanism. Consequently, the mechanism of the vehi-
cle headlamp is complicated and, therefore, production
cost and size may increase.

[0006] Furthermore, since the movable shade is con-
nected to the solenoid via the link mechanism, positioning
flexibility of the solenoid can be restricted, and the vehicle
headlamp may become large in size.

[0007] Accordingly, embodiments of the present in-
vention may provide a vehicle headlamp having a lower
production cost and a more compact size.

[0008] In order to solve the above-described problem,
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a vehicle headlamp might be configured to include: a light
source that emits light; a reflector that reflects the light
emitted from the light source; a movable shade that is
movable between two positions, and that shields part of
the light emitted from the light source; a support member
that movably supports the movable shade; and a switch-
ing device that moves the movable shade between the
two positions, the switching device comprising a mag-
netic substance and an electromagnet, wherein the mag-
netic substance is disposed on one of the support mem-
ber and the movable shade, and the electromagnet is
disposed on the other one of the support member and
the movable shade.

[0009] Hence, no link mechanism is needed between
the movable shade and the support member of the ve-
hicle headlamp.

[0010] According to a first aspect of the present inven-
tion, there is provided a vehicle headlamp including: a
light source that emits light; a reflector that reflects the
light emitted from the light source; a movable shade that
is movable between two positions, and that shields part
of the light emitted from the light source; a support mem-
ber that movably supports the movable shade; and a
switching device that moves the movable shade between
the two positions, the switching device comprising a mag-
netic substance and an electromagnet, and, wherein the
magnetic substance is disposed on one of the support
member and the movable shade, and the electromagnet
is disposed on the other one of the support member and
the movable shade.

[0011] Hence, a link mechanism for connecting the
movable shade is not required. As a result, the mecha-
nism of the vehicle headlamp may be simplified owing to
the reduction in the number of components. Consequent-
ly, the production cost of the vehicle headlamp may be
reduced and the size thereof may be made more com-
pact.

[0012] According to a second aspect of the invention,
the magnetic substance may be disposed onthe movable
shade, and the electromagnet may be disposed on the
support member.

[0013] Hence, the arrangement of wires for supplying
a drive current to the electromagnet can be made easy,
whereby the mechanism can be simplified and the work-
ability of the wiring work can be improved.

[0014] According to a third aspect of the invention, the
movable shade is formed from the magnetic substance.
[0015] Hence, no magnetic substance other than the
movable shade is necessary. Consequently, the produc-
tion cost can be lowered due to the reduction in the
number of components.

[0016] According to a fourth aspect of the invention, a
permanent magnet serves as the magnetic substance
and is mounted on the movable shade.

[0017] Hence, the drive force of the switching device
can be increased, and the reliability of the action of the
movable shade can be improved.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0018] A general configuration that implements the
various features of embodiments of the presentinvention
will be described with reference to the drawings. The
drawings and the associated descriptions are provided
to illustrate embodiments of the invention and should not
limit the scope of the invention.

FIGS. 1 to 4 are views showing an exemplary em-
bodiment of a vehicle headlamp according to the
present invention;

FIG. 1is a schematic vertical sectional view showing
the vehicle headlamp;

FIG. 2is an enlarged front view showing a switching
device;

FIG. 3 is an enlarged front view showing another
switching device; and

FIG. 4 is an enlarged perspective view showing still
another switching device.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0019] An exemplary embodiment showing a vehicle
headlamp according to the present invention will be de-
scribed below referring to the accompanying drawings.
[0020] A vehicle headlamp 1 is installed and provided
at each of the left and right end portions in the front end
portion of a vehicle body.

[0021] The vehicle headlamp 1is equipped with alamp
body 2 having a concave portion opening forward and a
cover 3 for closing the opening area of the lamp body 2
as shown in FIG. 1. The lamp body 2 and the cover 3
form an outer lamp housing 4. The internal space of the
outer lamp housing 4 is formed as a lamp chamber 5.
[0022] A mounting hole 2a passingthrough in the front-
rear direction is formed at the rear end portion of the lamp
body 2. A back cover 6 for closing the mounting hole 2a
is mounted at the rear end portion of the lamp body 2.
[0023] A lamp unit 7 is disposed in the lamp chamber
5. The lamp unit 7 has a lens holder 8, a projection lens
9 mounted at the front end portion of the lens holder 8,
areflector 10 mounted on the rear face of the lens holder
8, and a light source 11 mounted at the rear end portion
of the reflector 10.

[0024] A fixed shade 8a disposed inside the lamp unit
7 is provided for the lens holder 8. Part of the light emitted
from the light source 11 is shielded by the fixed shade
8a. The lens holder 8 serves as a support member for
supporting a movable shade described later.

[0025] Supporting protruding portions 8b, 8b and 8b
(only two are shown in FIG. 1) protruding upward or
downward are provided for the lens holder 8. Adjustment
shafts 12 and 12, which serve as optical axis adjustment
mechanisms and a connection shaft (not shown) are re-
spectively supported by the supporting protruding por-
tions 8b, 8b and 8b. The rear end portions of the adjust-
ment shafts 12 and 12 and the connection shaft are con-
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nected to the rear end side portion of the lamp body 2.
[0026] When one of the adjustment shafts 12 and 12
is rotated, the supporting protruding portion 8b for sup-
porting the rotated adjustment shaft 12 is moved in the
front-rear direction, whereby the lamp unit 7 is tilted with
respect to the outer lamp housing 4 based on the line
connecting the other two supporting protruding portions
8b and 8b. Hence, by the rotation of the adjustment shafts
12 and 12, the lamp unit 7 is moved in the up-down di-
rection or in the left-right direction with respect to the
lamp body 2. Therefore itis possible to perform the optical
axis adjustment (aiming adjustment) of the light emitted
from the light source 11.

[0027] Furthermore, when the connection shaft is
moved in the front-rear direction, the supporting protrud-
ing portion 8b for supporting the connection shaft is
moved in the front-rear direction, whereby the lamp unit
7 is tilted with respect to the outer lamp housing 4 on the
basis of the line connecting the other two supporting pro-
truding portions 8b and 8b. Hence, by the movement of
the connection shaft, the lamp unit 7 is moved in the up-
down direction with respectto the lamp body 2, and there-
by it is possible to perform the optical axis adjustment
(leveling adjustment) of the light emitted from the light
source 11.

[0028] The front surface of the projection lens 9 is
formed into a convex face, and the rear surface thereof
is formed into rearward directed flat face. When light is
emitted from the light source 11, the projection lens 9
inverts an image that is formed on the focal plane con-
taining the rear side focal point thereof and projects the
image forward.

[0029] With the exception of the rear end portion there-
of, the inner face of the reflector 10 is formed as a re-
flecting surface 10a. With the exception of the front end
portion thereof, the reflecting surface 10a is formed into,
for example, a nearly elliptical spherical surface. The re-
flecting surface 10a is formed so that its first focal point
is located at the light-emitting portion (described later) of
the light source 11 and so that its second focal point is
located at the rear side focal point of the projection lens
9. The rear end portion of the reflector 10 is provided as
amounting portion 10b having a nearly cylindrical shape.
[0030] The light source 11 is, for example, a discharge
bulb and emits light from a light-emitting portion 11b pro-
vided inside the outer pipe 11a thereof. The outer pipe
11ais held at a base portion 11¢ disposed therebehind,
and the base portion 11c is mounted on the mounting
portion 10b of the reflector 10.

[0031] The light reflected by the reflecting surface 10a
ofthereflector 10is partially shielded by a movable shade
(described later) and the fixed shade 8a and projected
forward by the projection lens 9.

[0032] Inside the lamp unit 7, a movable shade 13 is
disposed between the projection lens 9 and the light
source 11 so as to be movable (rotatable) between a first
position and a second position (see FIG. 2). The movable
shade 13 is rotatable around a support shaft 14 extending
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in the front-rear direction. The support shaft 14 is sup-
ported by the lens holder 8.

[0033] The movable shade 13 is formed of a base por-
tion 13a extending in the up-down direction and a light-
shielding portion 13b protruding sideways from the upper
end portion of the base portion 13a, and the connection
portion of the base portion 13a and the light-shielding
portion 13b is supported by the support shaft 14.
[0034] One end of a biasing spring 15 is connected to
the lower end portion of the base portion 13a of the mov-
able shade 13. The other end of the biasing spring 15 is
connected to, for example, the lower end portion of the
lens holder 8. Hence, the movable shade 13 is biased
by the biasing spring 15 in one of the rotating directions.
In a state in which no external force is applied to the
movable shade 13, it is held at the first position by the
biasing force of the biasing spring 15.

[0035] The movable shade 13 is formed by bending,
for example, a magnetic metal material, such as an iron,
so as to serve as a magnetic substance 16.

[0036] Thefirstposition (indicated by solid lines in FIG.
2) of the movable shade 13 is a position in which a so-
called low-beam light distribution pattern for short-dis-
tance irradiation is formed, for example. The second po-
sition (indicated by imaginary lines in FIG. 2) is a position
in which a so-called high-beam light distribution pattern
for long-distance irradiation is formed, for example.
[0037] An electromagnet 17 having an electromagnet-
ic coil is disposed on the side of the lower end portion of
the base portion 13a. The electromagnetic coil is con-
nected to a power supply circuit (not shown). The elec-
tromagnet 17 is disposed on the inner face of the lower
end portion of the lens holder 8 serving as the support
member, for example.

[0038] Since the electromagnet 17 is disposed on the
support member and the movable shade 13 is formed of
the magnetic substance 16 as described above, the ar-
rangement of wires for supplying a drive current to the
electromagnet 17 is made easy, whereby the mechanism
can be simplified and the workability of the wiring work
can be improved.

[0039] Furthermore, since the movable shade 13 is
formed of the magnetic substance 16 as described
above, it is not necessary to provide a magnetic sub-
stance other than the movable shade 13. It is thus pos-
sible to reduce the production cost by reducing the
number of components.

[0040] The drive force of the electromagnet 17 can be
increased by inserting a core, such as an iron core, into
the electromagnetic coil of the electromagnet 17 and by
disposing the core therein.

[0041] A switching device 18isformed by the magnetic
substance 16 and the electromagnet 17, and the movable
shade 13 is rotated between the first position and the
second position by the switching device 18.

[0042] For example, in a state in which the movable
shade 13 is held at the first position by the biasing force
ofthe biasing spring 15, when the drive currentis supplied
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to the electromagnetic coil and the electromagnet 17 is
driven, the lower end portion of the movable shade 13
serving as the magnetic substance 16 is attracted toward
the electromagnet 17 and rotated around the support
shaft 14 against the biasing force of the biasing spring
15 and then held at the second position (indicated by the
imaginary lines in FIG. 2).

[0043] Furthermore, in a state in which the movable
shade 13 is held at the second position, when the supply
of the drive current to the electromagnetic coil is stopped,
the movable shade 13 is rotated around the support shaft
14 by the biasing force of the biasing spring 15 and held
at the first position (indicated by the solid lines in FIG. 2).
[0044] Although an example in which the movable
shade 13 is formed of the magnetic substance 16 is de-
scribed above, it may be possible that a permanent mag-
net 19 serving as a magnetic substance is installed at a
portion of a movable shade 13A opposed to the electro-
magnet 17 and that a switching device 18A is formed by
the permanent magnet 19 and the electromagnet 17 as
shown in FIG. 3, for example.

[0045] Since the permanent magnet 19 is provided as
a component of the switching device 18A as described
above, the drive force of the switching device 18A is in-
creased, and the reliability of the action of the movable
shade 13A can be improved.

[0046] Furthermore, by the use of the permanent mag-
net 19, the movable shade 13A can be made of a material
other than a magnetic material, such as a nonferrous
metal or a resin, whereby the weight of the vehicle head-
lamp 1 can be reduced and the degree of freedom of
selecting the material of the movable shade 13A can be
improved.

[0047] Moreover, although examples in which the
movable shades 13 and 13A are formed of the magnetic
substance 16 and the permanent magnet 19, respective-
ly, and the switching devices 18 and 18A are each formed
by disposing the electromagnet 17 on the support mem-
ber are described above, it may be possible that an elec-
tromagnet 17B is installed on a movable shade 13B and
a magnetic substance 16B or a permanent magnet 19B
serving as a magnetic substance is installed on the sup-
port member to form a switching device 18B as shown
in FIG. 4, for example. In this case, it is desirable that a
winding portion 13c around which an electromagnet coil
constituting the electromagnet 17B is wound is provided
at the lower end portion of the movable shade 13B, for
example.

[0048] As described above, the vehicle headlamp 1 is
provided with the switching device (18, 18A, 18B). The
switching device 18 is formed of the magnetic substance
16 and the electromagnet 17, the switching device 18A
is formed of the permanent magnet 19 and the electro-
magnet 17, and the switching device 18B is formed of
the electromagnet 17B and the magnetic substance 16B.
By virtue of the switching device, the movable shade (13,
13A, 13B) is moved (rotated) between the first position
and the second position.
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[0049] Hence, a link mechanism for connecting the
movable shade (13, 13A, 13B) is notrequired. As aresult,
the mechanism of the vehicle headlamp 1 can be simpli-
fied due to the reduction in the number of components.
Consequently, the production cost of the vehicle head-
lamp can be reduced and the size thereof can be made
more compact.

[0050] Moreover, although an example in which the
movable shade (13, 13A, 13B) is held at the first position
using the biasing spring 15 is described above, it is pos-
sible to adopt a configuration in which the direction of the
drive current to be supplied to the electromagnet coil of
the electromagnet (17, 17B) is changed, and the movable
shade (13, 13A, 13B) is held at the first position when
the drive current is supplied to the electromagnet coil in
one direction and the movable shade is held at the sec-
ond position when the drive current is supplied to the
electromagnet coil in the other direction, for example.
[0051] With this configuration, the biasing spring 15 is
not required. The mechanism of the vehicle headlamp 1
can be further simplified owing to further reduction in the
number of components. Consequently, the production
cost of the vehicle headlamp can be reduced further and
the size thereof can be made even more compact.
[0052] The shapes and structures of the respective
components described in the embodiment for carrying
out the above-mentioned present invention are only a
few examples for embodying the present invention, and
these are not construed as limiting the technical scope
of the present invention.

Claims
1. A vehicle headlamp comprising:

a light source that emits light;

a reflector that reflects the light emitted from the
light source;

a movable shade that is movable between two
positions, and that shields part of the light emit-
ted from the light source;

a support member that movably supports the
movable shade; and

a switching device that moves the movable
shade between the two positions, the switching
device comprising a magnetic substance and an
electromagnet, and ,

wherein the magnetic substance is disposed on one
of the support member and the movable shade, and
the electromagnet is disposed on the other one of
the support member and the movable shade.

2. The vehicle headlamp according to claim 1, wherein
the magnetic substance is disposed on the movable
shade, and
the electromagnet is provided disposed on the sup-
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port member.

The vehicle headlamp according to claim 2, wherein
the movable shade is formed from the magnetic sub-
stance.

The vehicle headlamp according to claim 2, wherein
a permanent magnet serves as the magnetic sub-
stance and is mounted on the movable shade.
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