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(57)  Anoptical unit (100) includes a shade (130,140),
a motor (150), and a casing (170). The shade (130,140)
is movable between an advanced position a retreated
position. The motor (150) includes terminal connection
parts (153A,153B), and an output shaft (152) connected
to the shade (130,140). The motor (150) moves the shade
(130,140) from one of the advanced position and the re-
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(178), and power supply terminals (180A,180B). The wall

parts (172a,172b,172¢,172d,172e) forms an accommo-
dation space. The opening partis used to insert the motor
into the accommodation space (174) therethrough. The
power supply terminals (180A,180B) are electrically con-
nected to the connector (178) and exposed to the ac-
commodation space (174). The power supply terminals
(180A,180B) are disposed in the accommodation space
(174) so that the terminal connection parts (153A,153B)
and the power supply terminals (180A,180B) are brought
into physical contact with each other when the motor
(150) is inserted into the accommodation space (174).
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Description
BACKGROUND
1. Technical Field

[0001] Theinventionrelates generally to an optical unit
and, more particularly, to an optical unit for use in a ve-
hicular lamp.

2. Related Art

[0002] In a related art, there has been a light distribu-
tion variable type vehicular headlamp device which forms
a low-beam light distribution pattern when light from a
light source is blocked with a shade and a high-beam
light distribution pattern when the light is not blocked with
the shade. Further, with the advance in performance of
vehicles in recent years, such a vehicular headlamp de-
vice has been suggested that is forms a special light dis-
tribution pattern different from the shape of the standard
low-beam or that of the standard high-beam in accord-
ance with the surrounding conditions. Particularly, with
regard to the high-beam, itis necessary to consider glare
which causes to oncoming vehicles and/or pedestrians
while improving the visibility of a driver. Therefore, for
example, a vehicular lamp described in JP 2007-179969
A (corresponding to US 2007/0147055 A1) has a struc-
ture which can optimally set an illumination area of high-
beam in accordance with presence or absence of pedes-
trians, preceding vehicles and/or oncoming vehicles.

SUMMARY

[0003] In such a situation, the inventor came to recog-
nize the following issues. That is, as an optical unit to
implement the switching between the above-described
lightdistribution patternsin a vehicularlamp, forexample,
such a configuration may be conceived that a plurality of
shades are provided each of which is movable between
an advanced position where a portion of light from a light
source is blocked and a retreated position where the por-
tion of the light from the light source is not blocked and
that the light distribution pattern is switched by switching
the position of each shade. Specifically, for example, a
low-beam light distribution pattern is formed by placing
a first shade in a blocking position, a special light distri-
bution pattern is formed by placing a second shade in
the blocking position and placing the first shade in a non-
blocking position, and a high-beam light distribution pat-
tern is formed by placing both the first shade and the
second shade in the non-blocking positions. A motor
such as DC motor may be used to move the shades.
[0004] Itis always demanded to simplify the manufac-
turing process of a vehicular lamp. Therefore, the optical
unit having the configuration described above is also re-
quired to simplify its manufacturing process.

[0005] The invention has been made in view of the
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above circumstances and provides a technique to sim-
plify the manufacturing process of an optical unit.
[0006] In order to solve the above object, one embod-
imentoftheinventionrelates to an optical unit. The optical
unit includes a shade, a motor, and a casing. The shade
is movable between an advanced position a retreated
position. The motor includes terminal connection parts
for power supply, and an output shaft connected to the
shade. The motor moves the shade from one of the ad-
vanced position and the retreated position to the other
by rotation of the output shaft. The casing includes wall
parts, an opening part, a connector, and power supply
terminals. The wall parts forms an accommodation space
for the motor. The opening partis used to insert the motor
into the accommodation space therethrough. The con-
nector is to be connected to an external power source.
The power supply terminals are electrically connected to
the connector and exposed to the accommodation space.
The power supply terminals are disposed in the accom-
modation space so that the terminal connection parts and
the power supply terminals are brought into physical con-
tact with each other when the motor is inserted into the
accommodation space.

[0007] With this embodiment, since the accommoda-
tion of the motor into the case and the electric connection
between the motor and the connector can be simultane-
ously carried out, it is possible to simplify the manufac-
turing process of the optical unit.

[0008] In the above embodiment, the wall parts may
include a first wall part that is in contact with the opening
part. The first wall part may be divided into a first portion
and a second portion by a slit extending from the opening
part. The casing may be configured such that the motor
is entering the accommodation space with the first portion
and the second portion displacing in directions to be away
from each other. When the motor is accommodated in
the accommodation space, it may be suppressed by dis-
placing the first portion and the second portion in direc-
tions so as to approach each other that the motor is de-
tached from the accommodation space. Thereby, it is
possible to further simplify the manufacturing process of
the optical unit.

[0009] In the above embodiment, the optical unit may
further include a base part that holds the shade. The first
wall part may abut against the base part (110). The first
portion may include a first flange portion (186) protruding
in a surface direction of the first wall part. The second
portion may include a second flange portion protruding
inthe surface direction of the first wall part. Thefirstflange
portion and the second flange portion may be respec-
tively provided with fixing mechanisms configured to fix
the casing to the base part. Thereby, it is possible to
prevent the motor from being detached from the case by
using an attachment mechanism of the case to the base
part.

[0010] In the above embodiment, the optical unit may
further include a base part that holds the shade. The first
wall part may abut against the base part. Each of the first
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portion and the second portion may include a positioning
protrusion part on a surface thereof being in contact with
the base part. The base part may include fitted parts into
which the positioning protrusion parts are fitted. Thereby,
it is possible to prevent the motor from being detached
from the case by using a positioning mechanism of the
case to the base part.

[0011] According to the invention, it is possible to pro-
vide a technique to simplify the manufacturing process
of an optical unit.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1 is a vertical section view showing a schematic
structure of a vehicular lamp on which a lamp unit
having an optical unit according to one embodiment
is mounted.

Fig. 2 is a perspective view showing a schematic
structure of the lamp unit.

Fig. 3 is an exploded perspective view showing the
lamp unit.

Fig. 4 is an exploded perspective view showing the
optical unit according to the embodiment.

Fig. 5 is a perspective view showing a schematic
structure of a motor and a casing.

Fig. 6 is a schematic section view of the motor and
the casing.

Figs. 7A and 7B are perspective views for explaining
connection between the motor and power supply ter-
minals.

Figs. 8A to 8C are views for explaining a change in
shape of a first wall part when the motor is accom-
modated into the casing.

Figs. 9A to 9C are views for explaining states of the
first shade and the second shade and formed light
distribution patterns.

Fig. 10A is an enlarged view showing the vicinity of
a gear part of the first shade.

Fig. 10B is an enlarged view showing the vicinity of
a gear part of the second shade.

Fig. 11 is a view showing a schematic structure of
the optical unit as viewed from the rear side of the
lamp.

Fig. 12Ais an exploded perspective view showing a
schematic structure of the motor.

Fig. 12B is a schematic view showing the internal
structure of the motor.

DETAILED DESCRIPTION

[0013] Hereinafter, exemplary embodiments of the in-
vention will be described in detail with reference to the
accompanying drawings. The same or similar reference
numerals are assigned to the same or similar parts, ele-
ments and process throughout the drawings. Duplicate
description thereon will be omitted. Further, the embod-
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iments described blow are illustrative and are not intend-
ed to limitthe invention. It should be noted that all features
described in the embodiments and their combinations
does not always constitute an essential part of the inven-
tion.

[0014] Fig. 1is a vertical section view showing a sche-
matic structure of a vehicular lamp on which a lamp unit
having an optical unit according to an exemplary embod-
iment is mounted. Fig. 2 is a perspective view showing
a schematic structure of the lamp unit. Fig. 3 is an ex-
ploded perspective view showing the lamp unit. A vehic-
ular lamp 1 which will be described in this embodiment
is a vehicular headlamp device having a pair of headlamp
units which are arranged on the right and right of the front
of a vehicle. Since the pair of headlamp units has the
same configuration except having a bilaterally symmetric
structure, Fig. 1 shows, as the vehicle lamp 1, a structure
of the headlamp unit which is disposed on the right side
of the vehicle.

[0015] AsshowninFig. 1,thevehicularlamp 1includes
a lamp body 2 having an opening on a front side of a
vehicle and a light transmissive cover 4 mounted to cover
the opening of the lamp body 2. The light transmissive
cover 4 is formed of a resin, a glass or the like, having a
light transmission property. A lamp unit 10 and a control
part 12 are accommodated in a lamp chamber 3 which
is defined by the lamp body 2 and the light transmissive
cover 4. A swivel shaft 14 serving as a swinging center
of the lamp unit 10 projects at an upper part of the lamp
unit 10. The swivel shaft 14 is mounted to an upper frame
of a bracket 16 which is a substantially rectangular frame
body so to be pivotable about an axis. The bracket 16 is
fixed to the lamp body 2 by a support mechanism (not
shown).

[0016] A swivel actuator 18 is provided in a lower part
of the bracket 16. A pivot output shaft (not shown) pro-
truding upward is provided in the swivel actuator 18. The
lamp unit 10 is disposed in the frame of the bracket 16,
and a lower surface of the lamp unit 10 is connected to
the pivot output shaft. The swivel actuator 18 is driven in
response to a steering operation, for example. Thereby,
the lamp unit 10 can be swiveled in the right and left
direction about the swivel shaft 14.

[0017] The control part 12 is disposed in a lower part
of the lamp chamber 3 and controls turning on/off of the
lamp unit 10 and movement of shades (which will be de-
scribed later), and the like. A power supply socket 20 is
connected to the control part 12 via a cord 22 and is used
to supply power to a light source bulb of the lamp unit
10. Here, an installation position of the control part 12 is
not particularly limited.

[0018] Anextensionmember 24 isprovidedinthelamp
chamber 3. The extension member 24 is disposed on the
front side of the lamp unit 10 and fixed to the lamp body
2. The extension member 24 forms an opening 24ain an
area where the lamp unit 10 exists and covers an area
between the front opening of the lamp body 2 and the
lamp unit 10, as viewed from the front side of the lamp.
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[0019] As shown in Figs. 1 to 3, the lamp unit 10 in-
cludes the light source bulb 26, a bulb holding part 28, a
reflector part 30, a lens holder 32, a projector lens 34 and
an optical unit 100. For example, the light source bulb 26
is an incandescent bulb, a halogen lamp, a discharge
bulb, or the like. The power supply socket 20 is attached
to the light source bulb 26. Thereby, power can be sup-
plied from the control part 12 to the light source bulb 26.
Here, the light source may be a light emitting element.
[0020] The bulb holding part 28 is an annular member
and is formed with a cylindrical bulb insertion opening
(not shown) whose central axis coincides with an optical
axis of the lamp unit 10. The reflector part 30 has a re-
flective surface (not shown) which is configured by a por-
tion of an ellipsoid of revolution. Further, the reflector part
30 is provided at its rear center with a cylindrical bulb
insertion opening (not shown) whose central axis coin-
cides with the optical axis of the lamp unit 10. A flange
portion 30a is provided at a peripheral edge of a front
opening 31 of the reflector part 30. The flange portion
30a has a major surface facing the front of the lamp and
a major surface facing the rear of the lamp. At a prede-
termined position of the major surface of the flange por-
tion 30a on the front side of the lamp, a plurality of posi-
tioning protrusion parts 30b are provided to protrude to-
ward the front side of the lamp. Further, a plurality of
through-holes 30c passing through the flange portion 30a
in a front-and-back direction of the lamp are formed at
predetermined positions on the flange portion 30a. Fur-
ther, the swivel shaft 14 is provided in an upper part of
the flange portion 30a.

[0021] The bulb holding part 28 is disposed in such a
way that a center axis of the bulb insertion opening of
the bulb holding part 28 and a center axis of the bulb
insertion opening of the reflector part 30 are located on
the same straight line, and is fixed to an inlet of the bulb
insertion opening of the reflector part 30. Although the
bulb holding part 28 and the reflector part 30 are integrally
formed in this embodiment, the bulb holding part and the
reflector part may be formed separately. The light source
bulb 26 is inserted through the bulb insertion opening of
the bulb holding part 28 and the bulb insertion opening
of the reflector part 30 from the rear of the lamp and is
removably mounted to the reflector part 30. By the bulb
holding part 28, the light source bulb 26 is fixed to a po-
sition where a light emitting part of the light source bulb
substantially coincides with a first focal point of the re-
flective surface of the reflector part 30.

[0022] The lens holder 32 is disposed on a front side
of the reflector part 30 across the optical unit 100. The
lens holder 32 includes a cylindrical part 32a and a plu-
rality of legs 32b protruding from the cylindrical part 32a
toward the rear side of the lamp. Each leg 32b has a
connection part 32b1 which is formed by folding a leading
end of each leg 32b substantially at a right angle. Each
connection part 32b1 is formed with a through-hole 32c
penetrating in a front-and-back direction of the lamp. The
projector lens 34 is fitted to the cylindrical part 32a. The
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projectorlens 34 includes a plano-convex aspherical lens
having a convex front surface and a flat rear surface. The
projector lens 34 projects a light source image formed
on a rear focal plane including a rear focal point onto a
virtual vertical screen in the front of the lamp as an in-
verted image. The lens holder 32 holds the projector lens
34 at a position on an optical axis of the lamp unit 10,
where the rear focal point substantially coincides with a
second focal point of the reflective surface of the reflector
part 30.

[0023] The optical unit 100 includes a substantially
plate-shaped base part 110 whose major surfaces face
the front-and-back direction of the lamp. The base part
110 includes a frame part 112 which has an annular
shape as viewed from the front side of the lamp and a
shade connecting part 114 which extends in a substan-
tially horizontal direction inside the frame part 112. Fur-
ther, the base part 110 is formed with an opening 116
which is defined by an upper edge of the shade connect-
ing part 114 and an inner peripheral edge of the frame
part 112 above the shade connecting part 114. The open-
ing 116 permits the light from the light source to enter
the projector lens 34.

[0024] A plurality of through-holes 118 penetrating in
the front-and-back direction of the lamp are formed at
predetermined positions of the frame part 112. A first
shade 130 and a second shade 140 are connected to
the shade connecting part 114. The first shade 130 and
the second shade 140 are provided to be independently
swingable relative to the shade connecting part 114.
Each of the first shade 130 and the second shade 140
is movable between a position where each of the first
shade 130 and the second shade 140 blocks a portion
of the peripheral edge of the opening 116 and a position
where each of the first shade 130 and the second shade
140 extend outside the peripheral edge of the opening
116. The optical unit 100 is disposed in such a way that
an upper edge of each shade is overlapped with the sec-
ond focal point of the reflective surface of the reflector
part 30 when each shade is moved to the position where
each shade blocks the portion of the peripheral edge of
the opening 116. The structure of the optical unit 100 will
be described in detail later.

[0025] When each positioning protrusion part 30b is
inserted through the predetermined through-hole 118, a
positional relationship between the reflector part 30 and
the optical unit 100 is determined. Further, when the pre-
determined positioning protrusion part 30b protruding
from the through-hole 118 of the optical unit 100 is in-
serted through the predetermined through-hole 32c, a
positional relationship of the lens holder 32 relative to the
reflector part 30 and the optical unit 100 is determined.
In this state, the predetermined through-hole 30c of the
reflector part 30, the predetermined through-hole 118 of
the optical unit 100 and the predetermined through-hole
32c of the lens holder 32 are overlapped, as viewed from
the front side of the lamp. Then, when a fastening mem-
ber 36 such as a screw is inserted through these through-
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holes 30c, 118 and 32c, the reflector part 30, the optical
unit 100 and the lens holder 32 are connected to each
other.

[0026] Next, the structure of the optical unit 100 ac-
cording to the exemplary embodiment will be described
in detail. Fig. 4 is an exploded perspective view showing
the optical unit 100 according to the exemplary embod-
iment. As shown in Fig. 4, the optical unit 100 according
to this embodiment is an optical unit for use in a vehicular
lamp and includes the base part 110, the first shade 130,
the second shade 140, afirst motor 150A, a second motor
150B, a first casing 170A and a second casing 170B.
Hereinafter, unless the first motor 150A and the second
motor 150B are particularly distinguished from each oth-
er, these motors 150A, 150B are collectively referred to
a "motor 150." Further, unless the first casing 170A and
the second casing 170B are particularly distinguished
from each other, these casings 170A, 170B are collec-
tively referred to a "casing 170."

[0027] The base part 110 includes the frame part 112,
the shade connecting part 114, the opening 116 and the
through-holes 118, as described above. In addition, the
base part 110 includes a first shade support shaft 120A
at a right-side end (an inside end in the vehicle width
direction) of the shade connecting part 114 and a second
shade support shaft 120B at a left-side end (an outside
end in the vehicle width direction) of the shade connecting
part 114, as viewed from the front side of the lamp. The
first shade support shaft 120A protrudes toward the front
side of the lamp, and the second shade support shaft
120B protrudes toward the front side of the lamp. Fur-
thermore, the base part 110 includes a plurality of casing
fixing through-holes 121A, a plurality of fitted parts 122A
and a through-hole 123A for an output shaft in a right-
side area of the frame part 112 and a plurality of casing
fixing through-holes 121B, a plurality of fitted parts 122B
and a through-hole 123B for the output shaft in a left-side
area of the frame part 112, as viewed from the front side
of the lamp. In this embodiment, the fitted parts 122A,
122B are through-holes.

[0028] Further, the base part 110 includes a first stop-
per 124A for the first shade and a first stopper 124B for
the second shade in an area on an inner peripheral edge
side of the frame part 112. Also, the base part 110 in-
cludes a second stopper 125A for the first shade and a
second stopper 125B for the second shade in an area
on an outer peripheral edge side of the frame part 112.
As viewed from the front side of the lamp, the first stopper
124A for the first shade and the second stopper 125A for
the first shade are disposed in a right- side area of the
base part 110, and the first stopper 124B for the second
shade and the second stopper 125B for the second shade
are disposed in a left- side area of the base part 110.
Each stopper protrudes toward the front side of the lamp.
Further, the base part 110 includes a return- spring lock-
ing hole 126 and a return- spring locking hole 127 at
predetermined positions on the frame part 112 (see Figs.
9A, 9B and 10B) .
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[0029] The first and second shades 130, 140 have a
substantially L-shaped structure and include horizontal
parts 132, 142 and vertical parts 134, 144, respectively.
The horizontal parts 132, 142 extend in the substantially
horizontal direction and are used to block the light from
the light source. The vertical parts 134, 144 extend sub-
stantially vertically downward from one end of the hori-
zontal parts 132, 142 and are subjected to rotation forces
of the motors 150. An edge 132a of the horizontal part
132 of the first shade 130 is processed to form a cut-off
line of a low-beam light distribution pattern when the first
shade 130 is in an advanced position (which will be de-
scribed later). An edge 142a of the horizontal part 142
of the second shade 140 is processed to form a cut-off
line of one-side high light distribution pattern when the
second shade 140 is in the advanced position (which will
be described later). Gear parts 135, 145 are provided at
lower ends of the vertical parts 134, 144 and meshed
with connecting parts (which will be described later) pro-
vided in output shafts of the motors 150.

[0030] The first and second shades 130, 140 respec-
tively include cylindrical parts 136, 146 protruding toward
the front side of the lamp and being in the vicinity of joined
parts between the horizontal parts 132, 142 and the ver-
tical parts 134, 144. Further, the first and second shades
130, 140 respectively include return-spring locking
grooves 138, 148 at predetermined positions. The first
shade 130 is held in the base part 110 by inserting the
first shade support shaft 120A into the cylindrical part
136. Thereby, the first shade 130 is disposed on the inner
side in the vehicle width direction. The horizontal part
132 extends toward the second shade support shaft
120B. The vertical part 134 extends between the first
stopper 124A for the first shade and the second stopper
125A for the first shade. The gear part 135 of the vertical
part 134 is disposed in the vicinity of the through-hole
123A for the output shaft.

[0031] The second shade 140 is held in the base part
110 by inserting the second shade support shaft 120B
into the cylindrical part 146. Thereby, the second shade
140 is disposed on the outer side in the vehicle width
direction. The horizontal part 142 extends toward the first
shade support shaft 120A. The vertical part 144 extends
between the first stopper 124B for the second shade and
the second stopper 125B for the second shade. The gear
part 145 of the vertical part 144 is disposed in the vicinity
of the through-hole 123B for the output shaft.

[0032] Retaining rings 102 and return springs 104A,
104B are fitted in this order to an outer periphery of the
cylindrical parts 136, 146, respectively. The return
springs 104A, 104B are implemented by a torsion coil
spring, for example, and include coil portions whose both
ends extend in an arm shape. In a state where the first
shade 130 is held in the base part 110, one end of the
return spring 104A is inserted into the return-spring lock-
ing hole 126, and the other end thereof is locked by the
return-spring locking hole 138. Further, in a state where
the second shade 140 is held in the base part 110, one
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end of the return spring 104B is inserted into the return-
spring locking hole 127, and the other end thereof is
locked by the return-spring locking hole 148.

[0033] The motor 150 is accommodated in the casing
170 and fixed to the base part 110 via the casing 170.
Fig. 5 is a perspective view showing a schematic struc-
ture of the motor 150 and the casing 170. Fig. 6 is a
schematic section view of the motor 150 and the casing
170.Figs. 7A and 7B are perspective views for explaining
the connection between the motor 150 and power supply
terminals. Here, Fig. 6 shows a state where the motor
150 is accommodated in the casing 170. Further, it is
noted that Fig. 6 is a section view taken along the output
shaft 152 of the motor 150.

[0034] As shown in Figs. 5 to 7B, the motor 150 is im-
plemented by a DC motor, for example, and includes a
housing 151, the output shaft 152, and terminal connec-
tion parts 153A, 153B. The housing 151 has an upper
surface 151a, a bottom surface 151b opposed to the up-
per surface 151a, a first side surface 151c and a second
side surface 151d which are substantially planar and are
opposed to each other, and a third side surface 151e and
a fourth side surface 151f which are curved and are op-
posed to each other. The output shaft 152 protrudes from
the upper surface 151a. The upper surface 151a and the
bottom surface 151b are respectively provided with boss
parts 154a, 154b which protrude slightly outward there-
from. Each of the boss parts 154a, 154b is adapted to
contain a bearing therein.

[0035] The outputshaft 152 is provided with a connec-
tion part 160 which is configured by a gear such as a
spur gear. The output shaft 152 is connected to the first
shade 130 or the second shade 140 via the connection
part 160. The terminal connection parts 153A, 153B for
the power supply are provided in the vicinity of the bottom
surface 151b in the first side surface 151c of the housing
151. The terminal connection part 153A corresponds to
one of an anode and a cathode, and the terminal con-
nection part 153B corresponds to the other of the anode
and the cathode.

[0036] The casing 170 includes a wall part 172, an ac-
commodation space 174, an opening part 176, a con-
nector 178, the power supply terminals 180A, 180B, and
wiring parts 182A, 182B. The wall part 172 has a sub-
stantially rectangular bottom wall part 172a, a first wall
part 172b, a second wall part 172c, a third wall part 172d
and a fourth wall part 172e. The first wall part 172b and
the fourth wall part 172e are opposed to each other. The
second wall part 172c and the third wall part 172d are
opposed to each other and extend substantially perpen-
dicular to the first wall part 172b and the fourth wall part
172e. A side wall part is configured by the first wall part
172b, the second wall part 172c, the third wall part 172d
and the fourth wall part 172e. These four side wall parts
and the bottom wall part 172 define the accommodation
space 174 for accommodating the motor 150. Lower
ends of these four side wall parts 172b, 172c, 172d, 172e
are connected to a peripheral edge of the bottom wall
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part 172a, but no wall part is provided on an upper end
side of these side wall parts 172b, 172c, 172d, 172e.
That s, the opening part 176 that enables the motor 150
to be inserted into the accommodation space 174 there-
through is formed on the upper end side of the four side
wall parts 172b, 172c, 172d, 172e.

[0037] The connector 178 includes an insertion open-
ing 178m into which a terminal of an external power
source is inserted and connector terminals 178A, 178B
disposed in the insertion opening 178m. The connector
178 is provided on an outer surface of the fourth wall part
172e. The power supply terminals 180A, 180B are ex-
posed in the accommodation space 174. One end of the
wiring part 182A is connected to the connector terminal
178A, the wiring part 182A is wired from the connector
178 to the accommodation space 174, and the other end
of the wiring part 182A is connected to the power supply
terminal 180A. One end of the wiring part 182B is con-
nected to the connector terminal 178B, the wiring part
182B is wired from the connector 178 to the accommo-
dation space 174, and the other end of the wiring part
182B is connected to the power supply terminal 180B.
In this way, the power supply terminals 180A, 180B are
electrically connected to the connector 178. The terminal
of the external power source is inserted into the insertion
opening 178a and connected to the connector terminals
178A, 178B in the insertion opening 178a. In this way,
the connector 178 is connected to the external power
source (see Fig. 1). And, power fed from the external
power source is supplied to the motor 150 via the con-
nector terminals 178A, 178B, the wiring parts 182A,
182B, and the power supply terminals 180A, 180B.
[0038] The motor 150 is disposed in such a manner
that the first side surface 151c thereof faces the bottom
wall part 172a. Therefore, the opening part 176 is dis-
posed substantially parallel to an axial direction of the
output shaft 152. The motor 150 is pressed in a direction
which is substantially perpendicular to the axial direction
of the output shaft 152 and in which the first side surface
151 and the bottom wall part 172a approach each other.
In this way, the motor 150 is inserted into the accommo-
dation space 174 through the opening part 176. In a state
where the motor 150 is accommodated in the casing 170,
the upper surface 151a and the first wall part 172b face
each other, the bottom surface 151b and the fourth wall
part 172e face each other, the first side surface 151c and
the bottom wall part 172a face each other, the third side
surface 151e and the second wall part 172c face each
other, and the fourth side surface 151f and the third wall
part 172d face each other.

[0039] Here, the power supply terminals 180A, 180B
are provided in such a manner that the terminal connec-
tion parts 153A, 153B and the power supply terminals
180A, 180B are brought into physical contact with each
other when the motor 150 is inserted into the accommo-
dation space 174. In this embodiment, the terminal con-
nection parts 153A, 153B are provided in the vicinity of
the bottom surface 151b in the first side surface 151c.
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For this reason, the power supply terminals 180A, 180B
project in the vicinity of the fourth wall part 172e¢ in the
bottom wall part 172a, which faces the first side surface
151c in the state where the motor 150 is accommodated
in the accommodation space 174. Thus, when the motor
150 is inserted into the casing 170, the motor 150 is ac-
commodated in the casing 170 and at the same time the
power supply terminals 180A, 180B are inserted into the
terminal connection parts 153A, 153B. Therefore, with
the optical unit 100 of this embodiment, since the accom-
modation of the motor 150 in the casing 170 and the
electric connection between the motor 150 and the con-
nector 178 can be simultaneously carried out, it is pos-
sible to simplify the manufacturing process of the optical
unit 100.

[0040] The fourth wall part 172e of the casing 170 is
provided with a slit 172e1 into which the boss part 154b
of the motor 150 is inserted. Further, a fixing hook part
184 protruding toward the slit 172e1 is provided between
the fourth wall part 172e and the connector 178. As the
motor 150 is inserted into the casing 170, the fixing hook
part 184 is pressed and elastically deformed by the boss
part 154b of the motor 150 and thus displaced toward
the outside of the slit 172e1. The fixing hook part 184
gets over the boss part 154b when the motor 150 is com-
pletely accommodated in the casing 170. In this state, it
is released that the boss part 154b presses the fixing
hook part 184 and therefore, the fixing hook part 184
returns to the state before the displacement due to its
elasticity. Thereby, the boss part 154b of the motor 150
and the fixing hook part 184 are lance-engaged with each
other and therefore, a portion of the motor 150 on the
bottom surface 151b side is prevented from getting out
of the accommodation space 174.

[0041] Further, the first wall part 172b being in contact
with the opening part 176 is divided into a first portion
172b2 and a second portion 172b3 by a slit 172b1 ex-
tending from the opening part 176. In addition, a boss
receiving part 172b4 protruding from the bottom wall part
172aside is provided in the slit 172b1. The boss receiving
part 172b4 constitutes a portion of the first wall part 172b.
Further, protruding parts 172b5, 172b6 protruding toward
the slit 172b1 are provided in respective surfaces, being
in contact with the slit 172b1, of the first portion 172b2
and the second portion 172b3. Because of the protruding
parts 172b5, 172b6, a narrow part having a slit width
smaller than the other area is formed in the slit 172b1.
The slitwidth inthe narrow part is smaller than a diameter
of the boss part 154a.

[0042] Asthe motor 150 isinserted into the casing 170,
the first wall part 172b is deformed by the boss part 154a
of the motor 150, which enables the motor 150 to enter
the casing 170. In the state where the motor 150 is ac-
commodated in the casing 170, the output shaft 152 pro-
trudes to the outside from the accommodation space 174
via the slit 172b1.

[0043] Figs.8Ato8C are views for explaining a change
in shape of the first wall part 172b when the motor 150
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is accommodated into the casing 170. First, as shown in
Fig. 8A, when the motor 150 is inserted into the casing
170, the boss part 154a enters the slit 172b1 through an
open end of the slit 172b1. Then, the boss part 154a is
pushed toward the narrow part of the slit 172b1 formed
by the protruding parts 172b5, 172b6 (see Fig. 5).
[0044] As shown in Fig. 8B, as the boss part 154a ap-
proaches the narrow part, the protruding parts 172b5,
172b6 are pressed by the boss part 154a in a direction
in which the slit width of the narrow part is enlarged.
Thereby, the first wall part 172b is elastically deformed
and therefore, the first portion 172b2 and the second por-
tion 172b3 are displaced in directions (directions indicat-
ed by arrows in Fig. 8B) so as to be away from each
other. As a result, the motor 150 can be enter the accom-
modation space 174 (see Fig. 5).

[0045] As shown in Fig. 8C, as the boss part 154a is
further pushed into the slit 172b1, the boss part 154a
passes through the narrow part and gets over the pro-
truding parts 172b5, 172b6. Then, a lower end of the
boss part 154a abuts against the boss receiving part
172b4, and the motor 150 is accommodated in the ac-
commodation space 174. In this state, it is released that
the boss part 154a presses the protruding parts 172b5,
172b6, and the first portion 172b2 and the second portion
172b3 are displaced in directions (directions indicated
by arrows in Fig. 8C) so as to approach each other from
the displaced positions (positions shown in Fig. 8B) by
their elasticity. Thereby, the displacement of the boss
part 154a in a direction toward the open end of the slit
172b1 is restricted by the protruding parts 172b5, 172b6.
As a result, the motor 150 is prevented from getting out
of the accommodation space 174.

[0046] As described above, in the optical unit 100 ac-
cording to this embodiment, the motor 150 is fixed to the
casing 170 by so-called snap-fitting. Therefore, it is pos-
sible to simplify the manufacturing process of the optical
unit 100. Further, since it is not necessary to provide a
cover configured to close the opening part 176 in order
to prevent detachment of the motor 150 from the casing
170, it is possible to realize reduction in cost and weight
by reducing the number of parts of the optical unit 100.
[0047] As shown in Figs. 4, 5, and 8A to 8C, the first
portion 172b2 of the first wall part 172b includes a first
flange portion 186 protruding in a surface direction of the
first wall part 172b, and the second portion 172b3 in-
cludes a second flange portion 187 protruding in the sur-
face direction of the first wall part 172b. The first flange
portion 186 and the second flange portion 187 are re-
spectively provided with fixing mechanisms 188 config-
ured to fix the casing 170 to the base part 110. In this
embodiment, the fixing mechanisms 188 are insertion
holes into which fastening members such as screws are
inserted, respectively. Further, the first portion 172b2 and
the second portion 172b3 respectively include position-
ing protrusion parts 189. The positioning protrusion parts
189 are provided on surfaces of the first portion 172b and
the second portion 172c which are in contact with the
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base part 110 in the state where the casing 170 is fixed
to the base part 110. The positioning protrusion parts 189
protrude substantially parallel to the axial direction of the
output shaft 152.

[0048] As shown in Fig. 4, the casing 170 is mounted
to the base part 110 in such a manner that the first wall
part 172b is brought into contact with the major surface,
on the rear side of the lamp, of the frame part 112 of the
base part 110. Accordingly, the motor 150 is disposed in
such a manner that the output shaft 152 is substantially
perpendicular to the surface, being in contact with the
casing 170, of the base part 110.

[0049] Thefixing mechanism 188 thatis a through-hole
is positioned to the casing fixing through-hole 121A of
the base part 110, and the first casing 170A is mounted
to the base part 110. When the first casing 170A is mount-
ed to the base part 110, the output shaft 152 of the first
motor 150A and the connection part 160 are inserted
through the through-hole 123A for the output shaft in the
base part 110, and the teeth of the connection part 160
that is the gear is meshed with the gear part 135 of the
first shade 130 (see Fig. 3). Further, the positioning pro-
trusion part 189 is fitted into the fitted part 122A of the
base part 110 and therefore, the first casing 170A is po-
sitioned with respect to the base part 110 with high-ac-
curacy. The first casing 170A is fixed to the base part
110 by inserting the fastening members 200 such as
screws through the fixing mechanisms 188 of the first
casing 170A and the casing fixing through-holes 121A
of the base part 110.

[0050] Thefixingmechanism 188 thatis athrough-hole
is positioned to the casing fixing through-hole 121B of
the base part 110, and the second casing 170B is mount-
ed to the base part 110. When the second casing 170B
is mounted to the base part 110, the output shaft 152 of
the second motor 150B and the connection part 160 are
inserted through the through-hole 123B for the output
shaftinthe base part 110, and the teeth of the connection
part 160 that is a gear is meshed with the gear part 145
of the second shade 140 (see Fig. 3). Further, the posi-
tioning protrusion part 189 is fitted into the fitted part 122B
of the base part 110 and therefore, the positioning of the
second casing 170B to the base part 110 is realized with
high-accuracy. The second casing 170B is fixed to the
base part 110 by inserting the fastening members 200
such as screws through the fixing mechanisms 188 of
the second casing 170B and the casing fixing through-
holes 121B of the base part 110.

[0051] Inthis embodiment, the casing 170 includes the
fixing mechanism 188 at the first flange portion 186 of
the first portion 172b2 and the fixing mechanism 188 at
the second flange portion 187 of the second portion
172b3. The first portion 172b2 and the second portion
172b3 are fixed to the base part 110. Therefore, in a state
where the casing 170 is fixed to the base part 110, the
displacement of the first portion 172b2 and the second
portion 172b3 in a direction away from each other is sup-
pressed. Accordingly, it is possible to prevent the motor
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150 from being detached from the casing 170, by using
an attachment mechanism of the casing 170 to the base
part 110. Further, since the positioning protrusion parts
189 are also provided in the first portion 172b2 and the
second portion 172b3, itis possible to further prevent the
first portion 172b2 and the second portion 172b3 from
being displaced in the direction away from each other,
by the positioning protrusion parts 189. Accordingly, it is
possible to prevent the motor 150 from being detached
from the casing 170, by using the positioning mechanism
of the casing 170 to the base part 110.

[0052] Here, by enhancing the dimensional precision
or the like of the casing fixing through- holes 121A, 121B
and the fixing mechanisms 188, the positioning of the
casing 170to the base part 110 may be accurately carried
out by the casing fixing through- holes 121A, 121B, the
fixing mechanisms 188, and the fastening members 200.
In this case, the positioning protrusion parts 189 may be
omitted. Further, the casing 170 is fixed to the base part
110 by using the fastening members 200, while the cas-
ing fixing through- holes 121A and the fixing mechanisms
188 are through- holes in this embodiment. However,
any of other fixing methods known in a related art may
be used.

[0053] Next, the movement of the first shade 130 and
the second shade 140 and the light distribution pattern
that can be formed by the optical unit 100 will be de-
scribed. Figs. 9Ato 9C are views for explaining the states
of the first shade 130 and the second shade 140 and the
light distribution patterns to be formed. Here, Figs. 9A to
9C show the optical unit 100 as viewed from the front
side of the lamp.

[0054] The first shade 130 and the second shade 140
are respectively movable between advanced positions
where a portion of light from a light source is blocked and
retreated positions where the part of the light from the
light source is not blocked, with the first shade support
shaft 120A and the second shade support shaft 120B
being pivot axes. Each shade 130, 140 is moved from
one to the other of the advanced position and the retreat-
ed position by the rotation of the output shaft 152 of the
motor 150. Further, each shade 130, 140 is moved from
the other to the one of the advanced position and the
retreated position by a biasing force of the return springs
104A, 104B when the motor 150 is turned off.

[0055] Inthisembodiment, aforce from the output shaft
152 of the firstmotor 150A is transmitted to the first shade
130 via the connection part 160 and thus, the first shade
130 is moved from the advanced position to the retreated
position by the rotation of the output shaft 152. The first
shade 130 being moved toward the retreated position
abuts against the second stopper 125A for the first shade
and is stopped at the retreated position. Further, the first
shade 130 is moved from the retreated position to the
advanced position by the biasing force of the return spring
104A when the first motor 150A is turned off. The first
shade 130 being moved toward the advanced position
abuts against the first stopper 124A for the first shade
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and is stopped at the advanced position. In this way, the
first shade 130 for forming the low-beam light distribution
pattern is returned to the advanced position by the return
spring 104A. Thereby, the optical unit 100 is reliably pre-
vented from being fixed in a posture to form the high-
beam light distribution pattern or one-side high light dis-
tribution pattern and therefore, it is possible to realize a
fail-safe function.

[0056] Meanwhile, the rotation of the output shaft 152
of the second motor 150B is transmitted to the second
shade 140 via the connection part 160 and thus, the sec-
ond shade is moved from the retreated position to the
advanced position by the rotation of the output shaft 152.
The second shade 140 being moved toward the advanc-
ing position abuts against the first stopper 124B for the
second shade and is stopped at the advanced position.
Further, the second shade 140 is moved from the ad-
vanced position to the retreated position by a biasing
force of the return spring 104B when the second motor
150B is turned off. The second shade 140 being moved
toward the retreated position abuts against the second
stopper 125B for the second shade and is stopped at the
retreated position.

[0057] As shown in Fig. 9A, in a state where the first
shade 130 is in the advanced position and the second
shade 140 is in the retreated position, the lamp unit 10
can form the low-beam light distribution pattern. Also, as
shown in Fig. 9B, in a state where the first shade 130
and the second shade 140 are in the retreated positions,
the lamp unit 10 can form the high-beam light distribution
pattern. Furthermore, as shown in Fig. 9C, in a state
where the first shade 130 is in the retreated position and
the second shade 140 is in the advanced position, the
lamp unit 10 can form a so-called right-side high light
distribution pattern having a high-beam area only on the
oncoming-vehicle-lane side during the left-hand traffic.
In the lamp unit of the headlamp unit disposed on a left
side of a vehicle, the first shade 130 is disposed on a left
side (inside in the vehicle width direction) and the second
shade 140 is disposed on a right side (outside in the
vehicle width direction), as viewed from the front side of
the lamp. And, the lamp unit can form the low-beam light
distribution pattern, the high-beam light distribution pat-
tern, and a so-called left-side high light distribution pat-
tern having a high-beam area only on the own-vehicle-
lane side during the left-hand traffic. The shapes of the
respective light distribution patterns described above are
known and therefore, detailed description thereon will be
omitted.

[0058] Here, a mounting posture of the casing 170 to
the base part 110 will be described. Fig. 10A is an en-
larged view showing the vicinity of the gear part 135 of
the first shade 130. Fig. 10B is an enlarged view showing
the vicinity of the gear part 145 of the second shade 140.
Fig. 11 is a view showing a schematic structure of the
optical unit 100 as viewed from the rear side of the lamp.
As shown in Fig. 10A, the first shade 130 is moved from
the advanced position toward the retreated position
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against the biasing force of the return spring 104A when
the output shaft 152 of the first motor 150A is rotated in
adirection of an arrow S. Then, the first shade 130 abuts
against the second stopper 125A for the first shade and
is stopped at the retreated position. Even after the first
shade 130 is stopped at the retreated position, the rota-
tion force of the output shaft 152 of the first motor 150A
is transmitted to the first shade 130 and therefore, the
first shade 130 is continuously pressed by the connection
part 160, so thatthefirstshade 130 is held in the retreated
position.

[0059] While the first shade 130 is being held in the
retreated position, a force F1 in a direction to press the
first shade 130 against the second stopper 125A for the
first shade is continuously applied to a contact point T
between the connection part 160 and the gear part 135.
Meanwhile, the movement of the first shade 130 is re-
stricted by the second stopper 125A for the first shade.
Therefore, the first motor 150A is subjected to a reaction
force of the force F1 and tries to move or displace in a
direction X1 (a direction substantially perpendicular to a
straight line connecting the contact point T and the output
shaft 152), that is substantially opposite to a direction in
which the vertical part 134 of the first shade 130 is biased,
with the contact point T being a support point.

[0060] Further,asshowninFig. 10B,the second shade
140 is moved from the retreated position toward the ad-
vanced position against the biasing force of the return
spring 104B when the output shaft 152 of the second
motor 150B is rotated in the direction of the arrow S.
Then, the second shade 140 abuts against the first stop-
per 124B for the second shade and is stopped at the
advanced position. Even after the second shade 140 is
stopped at the advanced position, the rotation force of
the output shaft 152 of the second motor 150B is trans-
mitted to the second shade 140 and therefore, the second
shade 140 is continuously pressed by the connection part
160, sothatthe second shade 140is held in the advanced
position.

[0061] While the second shade 140 is being held in the
advanced position, a force F1 in a direction to press the
second shade 140 against the first stopper 124B for the
second shade is continuously applied to a contact point
T between the connection part 160 and the gear part 145.
Meanwhile, the movement of the second shade 140 is
restricted by the first stopper 124B for the second shade.
Therefore, the second motor 150B is subjected to a re-
action force of the force F1 and tries to move or displace
in a direction X2 (a direction substantially perpendicular
to a straight line connecting the contact point T and the
output shaft 152), that is substantially opposite to a di-
rection in which the vertical part 144 of the second shade
140 is biased, with the contact point T being a support
point.

[0062] Then, as shown in Fig. 11, the posture of the
casing 170 is with respect to the base part 110 is deter-
mined so that at least a portion of the wall part 172 exists
on a leading end side in the directions X1, X2 in which
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the motor 150 is displaced by the force, which is applied
to the motor 150 as the shade in contact with the stopper
is continuously pressed by the connection part 160, and
the casing 170 is fixed to the base part 110. In this em-
bodiment, since the first shade 130 in contact with the
second stopper 125A for the first shade is continuously
pressed, the first motor 150A tries to move or displace
in the lower- right direction X1, as viewed from the rear
side of the lamp. On the other hand, the bottom wall part
172a of the first casing 170A exists on the leading end
side in the displacement direction X1 of the first motor
150A.

[0063] Also, since the second shade 140 in contact
with the first stopper 124B for the second shade is con-
tinuously pressed, the second motor 150B tries to move
or displace in the substantially upper right direction X2,
as viewed from the rear side of the lamp. On the other
hand, the bottom wall part 172a of the second casing
170B exists on the leading end side in the displacement
direction X2 of the second motor 150B.

[0064] Thereby, since the displacement of the motor
150 can be restricted by the wall part 172 of the casing
170, it is possible to reliably prevent the motor 150 from
being detached from the casing 170. Accordingly, ac-
cording to the optical unit 100 of this embodiment, the
prescribed mounting posture of the motor can be main-
tained and thus, it is possible to improve operation reli-
ability of the optical unit 100.

[0065] Next, an arrangement of the advanced posi-
tions and the retreated positions of the first shade 130
and the second shade 140 will be described. Fig. 12A is
an exploded perspective view showing a schematic
structure of the motor 150. Fig. 12B is a schematic view
showing the internal structure of the motor 150.

[0066] As shown in Figs. 12A and 12B, the motor 150
includes a commutator 155, a pair of brushes 156, a pair
of brush arms 157, a core 158, a winding 159 and a plu-
rality of magnets 162, in addition to the housing 151, the
output shaft 152 and the terminal connection parts 153A,
153 (see Fig. 7A) described above. The commutator 155
has a cylindrical shape and press-fitted to the output shaft
152. Therefore, the commutator 155 is rotated together
with the output shaft 152. Also, the commutator 155 in-
cludes a plurality of commutator segments 155a that are
arranged at intervals around an axis of the output shaft
152. In this embodiment, three commutator segments
155a are provided.

[0067] The pair of brushes 156 are provided across
the commutator 155. The two brushes 156 are respec-
tively mounted to leading ends of the brush arms 157,
and are held so that leading end surfaces thereof are in
sliding contact with an outer peripheral surface of the
commutator 155. One of the two brush arms 157 is con-
nected to the terminal connection part 153A, and the oth-
er thereof is connected to the terminal connection part
153B. The core 158 on which the winding 159 is wound
is press-fitted to the output shaft 152. The plurality of
magnets 162 are provided along an inner surface of the

10

15

20

25

30

35

40

45

50

55

1"

housing 151 and arranged atintervals in a circumferential
direction. The core 158 is arranged so that an outer pe-
ripheral surface thereof faces inner peripheral surfaces
of the magnets 162 with a predetermined clearance ther-
ebetween. The structure of the motor 150 is known in a
related art and thus, further detailed description thereon
will be omitted.

[0068] Here, the advanced positions and the retreated
positions of the first shade 130 and the second shade
140 are set so that a rotation angle 6 of the output shaft
152 when the shades are moved by the motor 150 sat-
isfies the following formula (1) .

8> 360%n 1)

where n denotes the number of the commutator seg-
ments.

[0069] Further, in this embodiment, a positional rela-
tionship between the first stopper 124 A for the first shade
and the second stopper 125A for the first shade and a
positional relationship between the first stopper 124B for
the second shade and the second stopper 125B for the
second shade are respectively established so that the
rotation angle 0 satisfies the above formula (1) .

[0070] If the output shaft 152 of the motor 150 is re-
peatedly rotated, the leading ends of the brushes 156
are worn and thus, metal powders are generated. In the
motor 150, there is a possibility that a short-circuit occurs
between the commutator segments 155a when the metal
powders enter a gap 155b between the adjacent com-
mutator segments 155a. In this regard, the positional re-
lationship between the advanced position and the retreat-
ed position are established so that the rotation angle 6
of the output shaft 152 during the movement of the
shades satisfies the above formula (1). When the rotation
angle 0 of the output shaft 152 satisfies the above formula
(1), the rotation angle 6 of the output shaft 152 during the
movement of the shades is equal to or greater than an
angular interval at which the gaps 155b are arranged.
Therefore, it is possible to reliably allow the brush 156 to
pass over the gap 155b between the commutator seg-
ments 155a.

[0071] In this embodiment, the motor 150 includes the
three commutator segments 155a, which are arranged
at regular intervals around the axis of the output shaft
152. Therefore, the gaps 155b are arranged at intervals
of approximately 120°. Then, the advanced position and
the retreated position are set so that the rotation angle 6
of the output shaft 152 during the movement of the
shades is equal to or greater than 120°. Therefore, the
brushes 156 surely straddle the gaps 155b during the
movement of the shades.

[0072] When the brush 156 straddles the gap 155b be-
tween the commutator segments 155a, a spark occurs
between the brush 156 and the commutator 155. The
metal powder is oxidized by the spark and thus, the con-



19 EP 2 639 496 A2 20

ductivity thereof is lost. For this reason, by designing the
rotation angle 0 of the output shaft 152 during the move-
ment of the shades so as to satisfy the above formula
(1), itis possible to further reliably prevent occurrence of
the spark. Therefore, itis possible to further reliably avoid
short-circuit between the commutator segments 155a
due to the metal powder. As a result, the motor 150 can
be normally worked for a longer time and therefore, it is
possible to improve the operation reliability of the optical
unit 100.

[0073] As described above, in the optical unit 100 ac-
cording to this embodiment, the advanced positions and
the retreated positions of the first shade 130 and the sec-
ond shade 140 are set so that the rotation angles 6 of
the output shafts 152 satisfy the above formula (1) when
the first shade 130 and the second shade 140 are moved
from the advanced position to the retreated position or
from the retreated position to the advanced position.
Thereby, the motor 150 can be normally worked for a
longer time and therefore, it is possible to improve the
operation reliability of the optical unit 100.

[0074] Furthermore, in the optical unit 100 according
to this embodiment, the posture of the casing 170 with
respect to the base part 110 is determined so that at least
a portion of the wall part 172 exists on the leading end
side in the directions in which the motor 150 is displaced
by aforce applied to the motor 150 as the shade in contact
with the stopper is continuously pressed by the connec-
tion part 160. Thereby, it is possible to more reliably sup-
press the detachment of the motor 150 from the casing
170 and therefore, it is possible to improve the operation
reliability of the optical unit 100.

[0075] Furthermore, in the optical unit 100 according
to this embodiment, the power supply terminals 180A,
180B are disposed in the accommodation space 174 so
that the terminal connection parts 153A, 153B and the
power supply terminals 180A, 180B are brought into
physical contact with each other when the motor 150 is
inserted into the accommodation space 174. Thereby,
since the accommodation of the motor 150 into the casing
170 and the electric connection between the motor 150
and the connector 178 can be simultaneously carried out,
it is possible to simplify the manufacturing process of the
optical unit 100.

[0076] The invention is not limited to the above-de-
scribed embodiments, and various modifications such as
design modification may be made to the embodiments
based on the knowledge of one skilled in the art. Of
course, these modifications are also included in the
scope of the invention. These modifications of the above-
described embodiments have respective effects of the
combined embodiments and modified embodiments
thereof.

Claims

1. Anoptical unit (100) for use in a vehicular lamp, the
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optical unit (100) comprising:

a shade (130, 140) that is movable between an
advanced position where a portion of light from
alight source is blocked and a retreated position
where the portion of the light from the light
source is not blocked;

a motor (150) which includes

terminal connection parts (153A, 153B) for pow-
er supply, and

an output shaft (152) connected to the shade
(130, 140),

the motor (150) configured to move the shade
(130, 140) from one of the advanced position
and the retreated position to the other by rotation
of the output shaft (152); and

a casing 170) that includes

wall parts (172a, 172b, 172c, 172d, 172¢) that
forms an accommodation space (174) for the
motor (150),

an opening part (176) that are used to insert the
motor (150) into the accommodation space
(174) therethrough,

aconnector (178) to be connected to an external
power source, and

power supply terminals (180A, 180B) electrically
connected to the connector (178) and exposed
to the accommodation space (174), wherein
the power supply terminals (180A, 180B) are
disposed in the accommodation space (174) so
that the terminal connection parts (153A, 153B)
and the power supply terminals (180A, 180B)
are brought into physical contact with each other
when the motor (150) is inserted into the accom-
modation space (174).

The optical unit (100) according to claim 1, wherein
thewall parts (172a,172b,172¢, 172d, 172¢) include
afirstwall part (172b) thatis in contact with the open-
ing part (176), the first wall part (172) being divided
into a first portion (172b2) and a second portion
(172b3) by a slit (172b6) extending from the opening
part (176), and

the casing (170) is configured such that

the motor (150) is entering the accommodation
space (174) with the first portion (172b2) and the
second portion (172b3) displacing in directions to be
away from each other, and

when the motor (150) is accommodated in the ac-
commodation space (174), it is suppressed by dis-
placing the first portion (172b2) and the second por-
tion (172b3) in directions so as to approach each
other that the motor (150) is detached from the ac-
commodation space (174).

The optical unit (100) according to claim 2, further
comprising:
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abase part(110) that holds the shade (130,140),

wherein

the first wall part (172b) abuts against the base

part (110),

the first portion (172b2) includes a first flange %

portion (186) protruding in a surface direction of

the first wall part (172b),

the second portion (172b3) includes a second

flange portion (187) protruding in the surface di-

rection of the first wall part (172b), and 10

the first flange portion (186) and the second

flange portion (187) are respectively provided

with fixing mechanisms (188) configured to fix

the casing (170) to the base part (110).

15
4. The optical unit according to claim 2, further com-
prising:

a base part (110) that holds the shade (130,
140), wherein 20
the first wall part (172b) abuts against the base
part (110),
each of the first portion (172b2) and the second
portion (172b3) includes a positioning protrusion
part (189) on a surface thereof being in contact 25
with the base part (110), and
the base part (110) includes fitted parts into
which the positioning protrusion parts (189) are
fitted.
30
5. The optical unit according to claim 3, wherein
each of the first portion (172b2) and the second por-
tion (172b3) includes a positioning protrusion part
(189) on a surface thereof being in contact with the
base part (110), and 35
the base part (110) includes fitted parts into which
the positioning protrusion parts (189) are fitted.
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