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(57) ABSTRACT

Disclosed is a vehicle lamp. Three lamp units are arranged
such that an optical axis of each lamp unit is oriented in a
longitudinal direction of a vehicle body. A base of a front
lamp unit is fixed to the vehicle body, and bases of a middle
lamp unit and a rear lamp unit are provided to be movable in
a widthwise direction of the vehicle body. A housing of each
of the middle and rear lamp units is suspended on an output
shaft of an actuator by an arm. The actuator pivots the output
shaft around a horizontal axis and swings the arm around an
axis in which is parallel with the optical axes of the middle
and rear lamp units.
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FIG. 4
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FIG. 5A
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FIG. 6
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FIG. 10
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TRANSLATABLE VEHICLE LAMP

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based on and claims priority
from Japanese Patent Application No. 2013-144417 filed on
Jul. 10, 2013, with the Japan Patent Office, the disclosure of
which is incorporated herein in its entirety by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a vehicle lamp
provided with a translatable lamp unit.

BACKGROUND

[0003] A technique of moving whole lamp units in consid-
eration of appearance or light distribution has been known in
the related art. For example, in a vehicle lamp 50 as illustrated
in FIG. 10, a lamp unit 51 is supported to be tiltable around a
horizontal axis 52, and appears out of or disappears into a
vehicle body by an actuator 53. In a vehicle lamp 60 as
illustrated in FIGS. 11A and 11B, in order to perform a
leveling, a lamp unit 61 is supported by a link mechanism 62
and driven by an actuator 63.

[0004] Japanese Patent Laid-Open Publication No. 2009-
87811 discloses a vehicle lamp in which semiconductor light
emitting devices such as LEDs are used for light sources of
auxiliary lamp units, the auxiliary lamp units are supported to
be tiltable in a vertical direction and pivotable in a horizontal
direction in order to change vertical and horizontal light dis-
tribution patterns such that an irradiation direction is able to
be changed in the directions of two axes orthogonal to each
other.

SUMMARY

[0005] However, according to the vehicle lamps in the
related art, a lamp unit may be tilted or pivoted, but the whole
lamp units may not be moved greatly. Therefore, there is a
problem in that, even though a light distribution of'a lamp unit
may be changed, appearance of a vehicle lamp could not be
changed.

[0006] Accordingly, an object of the present disclosure is to
provide a vehicle lamp capable of greatly moving whole lamp
units to dynamically change appearance of a vehicle lamp.
[0007] Inorderto overcome the above-mentioned problem,
the present disclosure provides a vehicle lamp.

[0008] The vehicle lamp includes a lamp unit provided with
a light source; and a driving mechanism configured to trans-
late the lamp unit.

[0009] In the above-mentioned vehicle lamp, the driving
mechanism is provided with an arm configured to hang the
lamp unit, and an actuator configured to swing the arm around
an axis which is parallel with an optical axis of the lamp unit.
[0010] In the above-mentioned vehicle lamp, the driving
mechanism is provided with a plurality of shafts configured to
separately support a plurality of lamp units, a cam member
configured to approach and separate respective shafts in rela-
tion to each other, and an actuator configured to drive the cam
member.

[0011] In the above-mentioned vehicle lamp, the driving
mechanism is provided with a plurality of holders configured
to separately hold a plurality of lamp units, a rail configured
to slidably support the respective holders, a flexible member
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extending along the rail, and an actuator configured to drive
the respective holders through the flexible member.

[0012] In the above-mentioned vehicle lamp, the driving
mechanism is provided with a holder configured to hold the
lamp unit, a pantograph configured to elevatably support the
holder, and an actuator configured to expand or contract the
pantograph.

[0013] The vehicle lamp ofthe present disclosure translates
lamp units by a driving mechanism. Therefore, the vehicle
lamp of the present disclosure has an excellent effect in that
the whole lamp units are greatly moved to dynamically
change the appearance of the vehicle lamp.

[0014] The above-described summary is illustration pur-
poses only and does not intend to limit in any ways. In
addition to the illustrative embodiment, examples, and fea-
tures described above, additional embodiment, example, and
features will become apparent by referring to the drawings
and the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a perspective view of a vehicle illustrating
Example 1 of the present disclosure.

[0016] FIG. 2 is a perspective view illustrating a vehicle
lamp of Example 1.

[0017] FIGS. 3A and 3B are front views illustrating an
operation of the vehicle lamp of Example 1.

[0018] FIG. 4 isacross-sectional view illustrating a vehicle
lamp of Example 2.

[0019] FIGS. 5A and 5B are front views illustrating an
operation of the vehicle lamp of Example 2.

[0020] FIG. 6 is a perspective view illustrating a vehicle
lamp of Example 3.

[0021] FIG. 7 is aperspective view illustrating an operation
of the vehicle lamp of Example 3.

[0022] FIG. 8 is a front view illustrating a vehicle lamp of
Example 4.
[0023] FIG. 9 is a front view illustrating an operation of the

vehicle lamp of Example 4.

[0024] FIG. 10 is a perspective view illustrating a vehicle
lamp in the related art.

[0025] FIGS. 11A and 11B are side views illustrating
another vehicle lamp in the related art.

DETAILED DESCRIPTION

[0026] In the following detailed description, reference is
made to the accompanying drawing, which form a part hereof
The illustrative exemplary embodiments described in the
detailed description, drawings, and claims are not meantto be
limiting. Other exemplary embodiments may be utilized, and
other changes may be made, without departing from the spirit
or scope of the subject matter presented here.

[0027] Hereinafter, exemplary embodiments of the present
disclosure will be described with reference to the accompa-
nying drawings. FIGS. 1, 2, 3A, and 3B illustrate a vehicle
lamp 10 of Example 1, FIGS. 4, 5A, and 5B illustrate a vehicle
lamp 20 of Example 2, FIGS. 6 and 7 illustrate a vehicle lamp
30 of Example 3, and FIGS. 8 and 9 illustrate a vehicle lamp
40 of Example 4.

Example 1

[0028] As illustrated in FIG. 1, the vehicle lamp 10 of
Example 1 is a vehicle headlamp which includes a lamp cover
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11 on a front end of a vehicle body 1, and three lamp units
12A,12B, 12C are provided inside the lamp cover 11.
[0029] As illustrated in FIG. 2, each of the lamp units 12A
to 12C is provided with a housing 14 on a base 13, and a
projector lens 15 is mounted on a front end of the housing 14.
A light source 16 and a reflector (not illustrated) are provided
inside the housing 14, and light from the light source 16 is
irradiated in front of a vehicle through the projector lens 15
and the lamp cover 11.

[0030] The lamp units 12A to 12C are arranged such that an
optical axis (indicated by a dashed line) of each of the lamp
units 12A to 12C is oriented in a longitudinal direction of the
vehicle body 1. The front lamp unit (“first lamp unit”) 12A is
provided such that the base 13 thereof is fixed to the vehicle
body 1, and the middle lamp unit (“second lamp unit”) 12B
and the rear lamp unit (“third lamp unit”) 12C are provided
such that the bases 13 thereof are movable in a widthwise
direction with respect to the vehicle body 1.

[0031] A housing 14 of each of the second and third lamp
units 12B, 12C is suspended on an output shaft 19 of an
actuator 18 by an arm 17. The actuator 18 is fixed to the
vehicle body 1 above the housing 14, and pivots the output
shaft 19 around a horizontal axis (indicated by a dashed line).
And, adriving mechanism is constituted by the arm 17 and the
actuator 18, and configured to swing the arm 17 in the width-
wise direction of the vehicle body 1 around an axis which is
parallel with the optical axis of the lamp units 12B, 12C by the
actuator 18.

[0032] According to the vehicle lamp 10 of Example 1, the
appearance of the lamp may be shown as a monocular (actu-
ally, binocular) headlamp in a state where three lamp units
12A to 12C are aligned in a row, as illustrated in FIG. 3A.
Meanwhile, it is possible to make light from the light source
16 look as ifthe light is an afterglow of the first lamp unit 12 A,
by swinging the arms 17 by the actuators 18 to greatly trans-
late one or both of the second and third lamp units 12B, 12C
in the widthwise direction, as illustrated in FIG. 3B.

[0033] Further, the light distribution pattern of the whole
lamp may be changed variously in accordance with the trans-
lation of the second and third lamp units 12B, 12C by con-
trolling turning-on/off or brightness of the first to third lamp
units 12A to 12C individually. Moreover, when the second
and third lamp units 12B, 12C are turned on at one side or both
sides of the first lamp unit 12A in a predetermined timing, the
appearance of the lamp may be dynamically changed, for
example, causing the vehicle lamp 10 to be shown as a bin-
ocular headlamp.

Example 2

[0034] As illustrated in FIGS. 4, 5A, and 5B, the vehicle
lamp 20 of Example 2 includes three lamp units 22A, 22B,
22C on a disc 21. The lamp units 22A to 22C are supported
separately by three shafts 23 on the disc 21. A cam member 24
is rotatably joined to the disc 21, and the disc 21 and the cam
member 24 are formed with cam slots 25, 26 though which
the shafts 23 pass, respectively.

[0035] An output shaft 29 of an actuator 28 passes through
acenter hole 27 of the disc 21, and a tip end of the output shaft
29 is fixedly coupled to the cam member 24. In addition, the
vehicle lamp 20 is configured such that when the cam member
24 is rotated by the actuator 28 to approach or separate the
shafts 23 in relation to each other according to the cam shapes
of'the cam slots 25, 26, each of the respective lamp units 22A
to 22C are disposed at position positions where the lamp units
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22A 10 22C are distributed to an outer periphery of the disc 21
(see, e.g., FIG. 5A) or at positions where the lamp units 22A
t0 22C are collected to the center of the disc 21 (see, e.g., FI1G.
5B).

[0036] According to the vehicle lamp 20 of Example 2, the
appearance and the light distribution pattern of the lamp may
be dynamically changed by greatly translating the first to
third lamp units 22A to 22C in a radial direction of the disc 21.
Further, when a clutch 281 is provided in the actuator 28 so
that the power of the output shaft 29 may be transmitted to the
disc 21 by the clutch 281, the three lamp units 22A to 22C
may be rotated simultaneously.

Example 3

[0037] As illustrated in FIGS. 6 and 7, in the vehicle lamp
30 of Example 3, three lamp units 32A, 32B, 32C are held in
separate holders 31, respectively, and each of the holders 31 is
slidably supported on a rail 33. The rail 33 is curved to match
the contour of the lamp 30, and is provided with a wire 34 as
a flexible member therein. The wire 34 is guided by a pulley
35 and connected to an output shaft 37 of an actuator 36 such
that each of the lamp units 32A to 32C is reciprocated on the
rail 33 through the wire 34 by the actuator 36.

[0038] According to the vehicle lamp 30 of Example 3, the
appearance and the light distribution pattern of the vehicle
lamp 30 may be dynamically changed by greatly translating
the three lamp units 32A to 32C along the rail 33 to be
disposed at distributed positions in a triangular shape as illus-
trated in FIG. 6 or at collected positions in a row as illustrated
in FIG. 7. Further, a belt or chain may also be used as the
flexible member in place of the wire 34.

Example 4

[0039] As illustrated in FIGS. 8 and 9, in the vehicle lamp
40 of Example 4, three lamp units 42A, 42B, 42C are held in
separately holders 41, respectively, and each ofthe holders 41
is elevatably supported by a pantograph 43. The pantograph
43 is connected to an output shaft 45 of an actuator 44. The
pantograph 43 is expanded or contracted by linear movement
of the output shaft 45.

[0040] When the pantograph 43 is expanded as illustrated
in FIG. 8, the three lamp units 42A to 42C are disposed inside
a lamp cover 11. When the pantograph 43 is contracted as
illustrated in FIG. 9, each of the lamp units 42A to 42C is
disposed inside the vehicle body 1 to be invisible from the
lamp cover 11. Accordingly, also in Example 4, the appear-
ance of the lamp 40 may be dynamically changed by trans-
lating the lamp units 42A to 42C vertically in a large stroke.
[0041] Further, the present disclosure is not limited to the
above-mentioned exemplary embodiments. The present dis-
closure may be implemented by appropriately modifying the
configuration of each part, for example, by increasing or
decreasing the number of the lamp units, or changing the kind
of the actuator or the use of the lamp without departing from
the scope of the present disclosure.

[0042] From the foregoing, it will be appreciated that vari-
ous embodiments of the present disclosure have been
described herein for purposes of illustration, and that various
modifications may be made without departing from the scope
and spirit of the present disclosure. Accordingly, the various
embodiments disclosed herein are not intended to be limiting,
with the true scope and spirit being indicated by the following
claims.
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What is claimed is:

1. A vehicle lamp comprising:

a lamp unit provided with a light source; and

a driving mechanism configured to translate the lamp unit.

2. The vehicle lamp of claim 1, wherein the driving mecha-
nism includes an arm configured to hang the lamp unit, and an
actuator configured to swing the arm around an axis which is
parallel with an optical axis of the lamp unit.

3. The vehicle lamp of claim 1, wherein the driving mecha-
nism includes a plurality of shafts configured to separately
support a plurality of lamp units, a cam member configured to
approach and separate respective shafts in relation to each
other, and an actuator configured to drive the cam member.

4. The vehicle lamp of claim 1, wherein the driving mecha-
nism includes a plurality of holders configured to separately
hold a plurality of lamp units, a rail configured to slidably
support the respective holders, a flexible member extending
along the rail, and an actuator configured to drive the respec-
tive holders through the flexible member.

5. The vehicle lamp of claim 1, wherein the driving mecha-
nism includes a holder configured to hold the lamp unit, a
pantograph configured to elevatably support the holder, and
an actuator configured to expand or contract the pantograph.
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