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(54) VEHICLE LAMP

(567)  Inorderto provide a vehicle lamp that has great-
er cooling efficiency and comprises a first light source
unit having a semiconductor-type first light-emitting chip
and a second light source unit having a semiconduc-
tor-type second light-emitting chip, this vehicle lamp com-
prises a first light source unit which has a semiconduc-
tor-type first light-emitting chip, a second light source unit
which is disposed further forward than the first light
source unit and which has a semiconductor-type second
light-emitting chip, and a heat sink. The heat sink is pro-
vided with a base part, and a fin part which has heat
releasing fins disposed on a rear surface side of the base
part. The base part is provided with a horizontal section
on which the first light source unitis disposed, an inclined
section which extends downward from the front of the
horizontal section and on which the second light source
unit is disposed, and an opening which is provided be-
tween the first light source unit and the second light
source unit and through which gas can travel. The fin
part is provided with a vertical fin section in which a plu-
rality of vertical fins which extend back from the rear sur-
face of the inclined section are arranged in the horizontal
direction. The opening is provided so as to include a po-

sition corresponding to the vertical fin section.

FIG. 3
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Description

TECHNICAL FIELD

[0001] The present invention relates to a vehicular
light.

BACKGROUND ART

[0002] Patent Literature 1 discloses a vehicular light

including a light unit capable of forming both a low beam
light distribution pattern and a high beam light distribution
pattern. The disclosed vehicular light allows the variable
high beam (adaptive driving beam) control, in which a
plurality of light emitting chips are used to change a high
beam light distribution pattern according to the position
of a preceding vehicle or an oncoming vehicle.

CITATION LIST
PATENT LITERATURE

[0003] Patent Literature 1: JP 2016-039020 A

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] In recent years, semiconductor light sources
such as LEDs are of a higher power. Such semiconductor
light sources including LEDs are increasingly used as a
light source for a vehicular light, as also seen from Patent
Literature 1.

[0005] A light emitting chip as a semiconductor light
source such as an LED, however, is reduced in luminous
efficiency at higher temperatures. Consequently, the lu-
minous efficiency may be decreased if light emitting chips
each generating heat are used in a large number, as is
the case with Patent Literature 1.

[0006] The present invention has been made in view
of such circumstances, with an object thereof having
been to provide a vehicular light that includes a first light
source unit having a first semiconductor light emitting
chip and a second light source unit having a second sem-
iconductor light emitting chip and is improved in cooling
efficiency.

MEANS FOR SOLVING THE PROBLEM

[0007] Inordertoachieve the above object, the present
invention will be understood by the following configura-
tions.

(1) Avehicular light of the present invention includes:
a first light source unit including a first light emitting
chip of a semiconductor type configured to emit light
for low beam light distribution; a second light source
unit located ahead of the first light source unit and
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including a second light emitting chip of a semicon-
ductor type configured to emit light for high beam
light distribution; and a heat sink having the first light
source unitand the second light source unitarranged
thereon. The heat sink includes: a base section
where the first light source unit and the second light
source unit are positioned; and a finned section with
heat dissipating fins provided on a rear face side of
the base section. The base section has: a horizontal
portion having the first light source unitlocated there-
in; an inclined portion obliquely extending forward
and downward from a front of the horizontal portion
and having the second light source unit located
therein; and an opening provided at a position be-
tween the first light source unit and the second light
source unit and allowing gas to flow through from a
rear face side toward a front face side. The finned
section includes a longitudinal fin section with a plu-
rality of longitudinal fins each extending from a rear
face of the inclined portion backward to a position in
the horizontal portion that is ahead of the first light
source unit, and aligned with one another in a hori-
zontal direction. The opening is so provided as to
include a position corresponding to the longitudinal
fin section.

(2) In the configuration of (1) above, the second light
source unit includes a second substrate positioned
in the inclined portion of the base section, and the
second light emitting chip provided on the second
substrate. At least part of the second substrate is
provided with a substrate opening allowing gas to
flow through from a rear face side toward a front face
side. The inclined portion of the base section is pro-
vided with an opening allowing gas to flow through
from a rear face side toward a front face side, at a
position corresponding to the substrate opening of
the second substrate.

(3) In the configuration of (1) or (2) above, the finned
section includes a lateral fin section provided behind
the longitudinal fin section and having a plurality of
lateralfins each extending from the horizontal portion
downward and aligned with one another in a longi-
tudinal direction.

(4) In the configuration of (3) above, the opening is
provided in the horizontal portion at a position ahead
of the lateral fin section.

(5) In the configuration of any one of (1) through (4)
above, at least a backward inner face of the opening
is forwardly inclined from a bottom toward a top.

(6) In the configuration of any one of (1) through (5)
above, a lens located ahead of the first light source
unit and the second light source unit; a reflector po-
sitioned on the horizontal portion and having a shape
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forwardly opened to cover the first light source unit
in a semi-domed manner; and a shade configured
to partially block light from the first light source unit
that is reflected by the reflector so as to form a cutoff
line of a low beam light distribution pattern are in-
cluded. The shade is positioned above the opening
so as to guide at least part of gas flowing out through
the opening toward the lens.

(7) In the configuration of any one of (1) through (6)
above, the opening is so provided as to reach part
of the inclined portion.

(8) In the configuration of any one of (1) through (7)
above, a cooling fan located lower than the finned
section and configured to blow gas toward the base
section is included.

EFFECT OF THE INVENTION

[0008] According to the present invention, the vehicu-
lar light, which includes a first light source unit having a
first semiconductor light emitting chip and a second light
source unit having a second semiconductor light emitting
chip and is improved in cooling efficiency, is provided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

FIG. 1 is a plan view of a vehicle equipped with a
vehicular light according to a first embodiment of the
present invention.

FIG. 2 is a front elevation of a light unit of the first
embodiment of the present invention as viewed from
forward.

FIG. 3is a vertical cross section along the lens optical
axis of the light unit of the first embodiment of the
present invention.

FIG. 4 is a perspective view chiefly showing a heat
sink of the first embodiment of the present invention
from above.

FIG. 5 is a diagram illustrating a modification of the
heat sink of the first embodiment of the present in-
vention.

FIG. 6 is a front elevation of a light unit of a second
embodiment of the presentinvention as viewed from
forward.

MODE FOR CARRYING OUT THE INVENTION

[0010] In the following, modes for carrying out the
present invention (hereafter referred to simply as "em-
bodiments") will be described in detail with reference to
the accompanying drawings.

[0011] Over the entire description on the embodi-
ments, like elements will be denoted by like numerals.
[0012] In the embodiments and drawings, the terms
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"forward" and "backward" indicate "the moving-forward
direction" and "the moving -backward direction" of a ve-
hicle 102, respectively, and the terms "above," "below,"
left" and "right" each indicate the direction as viewed by
a driver in the vehicle 102 unless otherwise specified.

(First Embodiment)

[0013] Avehicularlightaccordingto afirstembodiment
of the present invention is each of vehicular front lights
(101R and 101L) provided on the right and left sides at
the front of the vehicle 102 as shown in FIG. 1, respec-
tively, and is hereafter referred to simply as a "vehicular
light."

[0014] The following description on a light unit 10 is
chiefly made with respect to the vehicular light on the
right side of the vehicle, while the description will be com-
mon to the vehicular lights on the right and left sides
unless otherwise specified.

[0015] The vehicular light of this embodiment includes
a housing (not shown) that is opened toward the front
side of the vehicle and an outer lens (not shown) that is
so attached to the housing as to cover the opening of the
housing, and the light unit 10 (see FIGS. 2 and 3) and
the like are arranged in a light chamber formed by the
housing and the outer lens.

(Light Unit 10)

[0016] FIG. 2 is a front elevation of the light unit 10 as
viewed from forward, FIG. 3 is a vertical cross section
along the lens optical axis Z of the light unit 10, and FIG.
4 is a perspective view chiefly showing a heat sink 40
from above.

[0017] InFIGS. 2 and 3, an axis Y represents the ver-
tical axis passing through the backward focal point O of
alens 50.

[0018] The lens 50 is omitted from FIG. 2 so that the
inside may clearly be illustrated.

[0019] As shown in FIG. 3, the light unit 10 of this em-
bodiment includes a first light source unit 20, a second
light source unit 30, the heat sink 40, the lens 50, a re-
flector 60, a shade 70, and a cooling fan 80.

(First Light Source Unit 20)

[0020] The first light source unit 20 is the light source
unit for emitting light for low beam light distribution, which,
in this embodiment, is composed of a single first light
source 23 including asingle first substrate 21 and a single
first semiconductor light emitting chip 22 emitting light for
low beam light distribution that is mounted on the first
substrate 21.

[0021] The first light source unit 20 may also be com-
posed of a plurality of first light sources 23.

[0022] In addition, the first light source 23 to be used
for the first light source unit 20 may have such a config-
uration that a plurality of first light emitting chips 22 are
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mounted on the single first substrate 21.

[0023] Inthis embodiment, an LED chip as a semicon-
ductor light emitting chip is used for the first light emitting
chip 22. The first light emitting chip 22, however, does
not need to be limited to the LED chip but may be an LD
chip (laser diode chip) as a semiconductor light emitting
chip.

(Second Light Source Unit 30)

[0024] The second light source unit 30 is the light
source unit emitting light for high beam light distribution,
which, in this embodiment, is composed of a single sec-
ond light source 33 (see FIG. 3) including a single second
substrate 31 and a plurality of second semiconductor light
emitting chips 32 emitting light for high beam light distri-
bution that are aligned with one another in the horizontal
direction on the second substrate 31 (see FIG. 3), as
shown in FIGS 2 and 3. On the second substrate 31, a
feeding connector 35 to be connected with an external
connector is mounted for power feeding.

[0025] The second light source unit 30 may also have
such a configuration that a plurality of second light sourc-
es 33 each having a single second light emitting chip 32
mounted on a single second substrate 31 are aligned
with one another in the horizontal direction.

[0026] In this embodiment, a cover 36 covering the
feeding connector 35 in order to make the feeding con-
nector 35 invisible from the outside is also arranged on
the second substrate 31.

The cover 36 may be provided in a base section 41 (an
inclined portion 43 described later, for instance) of the
heat sink 40.

[0027] In the light unit 10 of this embodiment, the var-
iable high beam (adaptive driving beam) control is carried
out by controlling the turning on and off of the second
light emitting chips 32 according to the position of a pre-
ceding vehicle or an oncoming vehicle to thereby sup-
press the generation of glare to the preceding vehicle or
the oncoming vehicle.

[0028] Inthis embodiment, an LED chip as a semicon-
ductor light emitting chip is used for each second light
emitting chip 32, as is the case with the first light emitting
chip 22. The second light emitting chips 32, however, do
not need to be limited to the LED chips but may each be
an LD chip (laser diode chip) as a semiconductor light
emitting chip.

[0029] In this embodiment, the vehicular light is illus-
trated as a vehicular light on the right side and, as such,
has four second light emitting chips 32 positioned on the
left side (outside of the vehicle) and seven second light
emitting chips 32 positioned on the right side (inside of
the vehicle) with respect to the axis Y as a vertical axis
passing through the backward focal point O of the lens
50 when the light unit 10 is viewed from forward in the
front vision, as shown in FIG. 2. In a vehicular light on
the left side, on the contrary, four second light emitting
chips 32 may be positioned on the right side and seven
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second light emitting chips 32 may be positioned on the
left side with respect to the axis Y.

[0030] If the inside and the outside of the vehicle 102
are to be used as a reference, it should be noted that the
inside and the outside of the vehicle are reversed be-
tween a vehicular light on the right side and a vehicular
light on the left side.

[0031] In a vehicular light on the left side, the left side
in the front vision corresponds to the inside of the vehicle
and the right side corresponds to the outside. Conse-
quently, if the inside and the outside of the vehicle are
used as a reference, the second light emitting chips 32
on the right and left sides with respect to the axis Y are
the same in number between vehicular lights on the right
and left sides.

[0032] The number of the second light emitting chips
32 does not need to be limited to eleven but may appro-
priately be changed in consideration of the horizontal light
distribution range of the high beam light distribution pat-
tern to be formed and the variable high beam (adaptive
driving beam) control.

(Heat Sink 40)

[0033] The heat sink 40 includes a base section 41
where the first light source unit 20 (see FIG. 3) and the
second light source unit 30 (see FIG. 3) are positioned,
and a finned section 45 with a plurality of heat dissipating
fins (longitudinal fins 47 and lateral fins 49), as shown in
FIGS. 3 and 4.

[0034] The heat sink 40 is preferably formed of a me-
tallic or plastic material having a high thermal conductiv-
ity. In this embodiment, the heat sink 40 as used is an
aluminum die-cast heat sink.

[0035] The base section 41 has a horizontal portion 42
having the first light source unit 20 located therein, an
inclined portion 43 obliquely extending forward and
downward from the front of the horizontal portion 42 and
having the second light source unit 30 located therein,
and an opening 44 provided at a position between the
first light source unit 20 and the second light source unit
30, which opening communicates the rear face side and
the front face side of the base section 41 with each other.
[0036] On the other hand, the finned section 45 in-
cludes a longitudinal fin section 46 with a plurality of lon-
gitudinal fins 47 each extending from a rear face of the
inclined portion 43 backward to a positionin the horizontal
portion 42 that is ahead of the first light source unit 20,
and aligned with one another in the horizontal direction,
and a lateral fin section 48 provided behind the longitu-
dinal fin section 46 and having a plurality of lateral fins
49 each extending from a rear face of the horizontal por-
tion 42 downward and aligned with one another in a lon-
gitudinal direction.

(Lens 50)

[0037] The lens 50 is a component for forwardly pro-
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jecting the light from the first light source unit 20 and the
second light source unit 30 while controlling the light dis-
tribution so that a specified light distribution pattern may
be formed, and is attached to the heat sink 40 through a
lens holder 50a (see FIGS. 2 and 3).

[0038] The materialto be used toform the lens 50 does
not need to be particularly limited but may be a transpar-
ent glass or resin. From the viewpoint of a good forma-
bility, the lens 50 is preferably formed of a transparent
resin.

[0039] As an example, the acrylic resin, which has a
refractive index less dependent on wavelength and
whose spectral blue colorisready to suppress, is suitable
for use.

[0040] If many light emitting chips (the first light emit-
ting chip 22 and the second light emitting chips 32) are
used as is the case with this embodiment and, accord-
ingly, itis desirable to give priority to the heat resistance,
a resin excellent in heat resistance, such as a polycar-
bonate resin, may be used for the lens 50.

[0041] The reflector 60 is positioned on the horizontal
portion 42 of the base section 41 and has a shape for-
wardly opened to cover the first light source unit 20 in a
semi-domed manner.

[0042] The reflector 60 has a face on the first light
source unit 20 side formed into a reflecting face 61, and
reflects the light emitted upward in the vertical direction
from the first light emitting chip 22 of the first light source
unit 20 toward the lens 50.

[0043] The reflecting face 61 has a curved face shape
constituting part of an ellipse, and is so formed as to have
two focal points, a first focal point and a second focal
point.

[0044] The reflector 60 is positioned on the horizontal
portion 42 so that the first focal point thereof may be
located at the backward focal point O of the lens 50 orin
the vicinity of the backward focal point O and the second
focal point thereof may be located at the emission center
of the first light emitting chip 22 or in the vicinity of the
emission center.

(Shade 70)

[0045] The shade 70 partially blocks the light as emit-
ted from the first light emitting chip 22 of the first light
source unit 20 and reflected by the reflector 60 to form a
cutoff line of a low beam light distribution pattern.
[0046] For this purpose, an edge 71 at the front of the
shade 70 is formed in a shape according to the cutoff
line, as shown in FIG. 2.

[0047] The shade 70 is positioned on the horizontal
portion 42 of the heat sink 40 so that a portion constituting
an upper end of an oblique cutoff line of the edge 71 may
be located in the vicinity of the backward focal point O of
the lens 50.

[0048] In this embodiment, the shade 70 is positioned
on the horizontal portion 42 so that the backward focal
point O of the lens 50 may be located at a position about
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1.0 mm back from the edge 71, as shown in FIG. 3.
[0049] As also shown in FIG. 3, the shade 70 is posi-
tioned on the horizontal portion 42 so that it may be lo-
cated above the opening 44 as provided in the horizontal
portion 42 of the heat sink 40 with some distance from
the opening 44.

(Cooling Fan 80)

[0050] The cooling fan 80 is a component for forcibly
blowing gas such as air to the finned section 45 of the
heat sink 40 so as to promote the cooling of the heat sink
40.

[0051] Specifically, as shown in FIG. 4, attachment
legs 41a for the attachment of the cooling fan 80 extend
from the base section 41 of the heat sink 40 to the lower
side of the finned section 45, and the cooling fan 80, as
being attached to the attachment legs 41a as such, is
positioned below the finned section 45 so that a gas outlet
may be opposite to the finned section 45.

[0052] While only two attachment legs 41a at the back
are visible in FIG. 4, another two attachment legs 41a
are provided at the front, that is to say, the cooling fan
80 is actually attached to the four attachment legs 41a.
[0053] The light unit 10 having the configuration as
above is described in more detail while explaining the
flow of gas such as air from the cooling fan 80 and the like.
[0054] When the cooling fan 80 is driven, gas such as
air is to be blown to the finned section 45.

[0055] Specifically, as seen from FIG. 3, the cooling
fan 80 is so arranged as to blow the wind to both the
longitudinal fin section 46 and the lateral fin section 48,
thatis to say, part of the wind as generated by the cooling
fan 80 is blown toward the lateral fin section 48.

[0056] The wind as blown to the lateral fin section 48
flows upward passing through between the lateral fins
49 aligned with one another in the longitudinal direction
to take heat from the lateral fins 49, and strikes the rear
face side of the region of the horizontal portion 42 where
the first light source unit 20 is located.

[0057] The wind as prevented by the rear face of the
horizontal portion 42 from flowing upward further flows
along the rear face of the horizontal portion 42 in the
horizontal direction while taking heat from the horizontal
portion 42, and is laterally discharged out of the heat sink
40.

[0058] In order not to inhibit the flow of the gas (such
as air) from the cooling fan 80, it is important that the
wind be discharged efficiently from the heat sink 40.
[0059] Inrecentyears, however, downsizing, in partic-
ular downsizing in the longitudinal direction has been re-
quired of vehicular lights.

[0060] Consequently, housing walls forming the light
chamber tend to be closer to the back of the light unit 10,
so that it is not possible to efficiently discharge the wind
if the lateral fins 49 of the lateral fin section 48 are formed
as longitudinal fins to discharge the wind backward.
[0061] In contrast, the wind will be discharged with no
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inhibition by realizing the back of the heat sink 40 as the
lateral fin section 48 having the lateral fins 49 aligned
with one another in the longitudinal direction, as is the
case with this embodiment, because a space for dis-
charging the wind is obtainable in the lateral direction.
[0062] The flow of the wind between the lateral fins 49
is thus improved, which allows an efficient cooling of the
first light source unit 20.

[0063] As described before, the front of the heat sink
40 is realized as the longitudinal fin section 46 having
the longitudinal fins 47 aligned with one another in the
horizontal direction (lateral direction).

[0064] Thelongitudinalfinsection 46 is formed by mak-
ing the longitudinal fins 47 extend backward from the rear
face of the inclined portion 43 which obliquely extends
forward and downward from the front of the horizontal
portion 42.

[0065] Consequently, part of the wind as blown to the
longitudinal fin section 46 flows under no disturbance by
the fins along a backward inclination of the rear face of
the inclined portion 43 from the bottom toward the top,
while coming into contact with the rear face of the inclined
portion 43.

[0066] It should be noted that the wind cannot flow up-
ward if the provided fins are lateral fins because the lat-
eral fins will guide the wind to a lateral outside.

[0067] Particularly since the rear face of the inclined
portion 43 is not a vertical face but is inclined, the wind
efficiently comes into contact with the rear face, leading
to an excellent heat dissipation efficiency.

[0068] In the horizontal portion 42 of the base section
41, the opening 44 allowing gas to flow through from a
rear face side toward a front face side is so provided as
to include a position corresponding to the longitudinal fin
section 46, as shown in FIGS. 3 and 4. Consequently,
the part of the wind that flows upward in the longitudinal
fin section 46 should flow out to the upper side of the
heat sink 40 through the opening 44.

[0069] Asdescribed before, the opening 44 is provided
at a position between the first light source unit 20 and
the second light source unit 30. The wind flowing out
through the opening 44 is to be blown to the region which
is prone to be of a high temperature due to the combina-
tion of heats of the light source units (the first light source
unit 20 and the second light source units 30), which leads
to a high cooling efficiency.

[0070] Since a gap is formed between the longitudinal
fins 47 on one hand and the lateral fin section 48 on the
other, even a gas that flows between the longitudinal fins
47 in a region of the longitudinal fin section 46 not includ-
ed in the opening 44 flows out through the gap between
the longitudinal fins 47 and the lateral fin section 48 lat-
erally in the horizontal direction under no inhibition, that
is to say, the flow of the wind is in no way stagnated.
[0071] In this embodiment, the shade 70 is provided
above the opening 44, as shown in FIG. 3. As a result,
the gas which is so blown out from the cooling fan 80 as
to flow upward is induced by the shade 70 to flow in the
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horizontal direction (rightward and leftward directions in
FIG. 3). In other words, at least part of gas flowing out
through the opening 44 is guided toward the lens 50 and
the second light source unit 30, while at least another
part of gas flowing out through the opening 44 is guided
toward the first light source unit 20.

[0072] Itis thus possible to cool not only the first light
source unit 20 and the second light source unit 30 but
the lens 50 which is prone to be hot due to radiant heat.
[0073] The shade 70, however, does not necessarily
need to be located above the opening 44.

[0074] If the second light source unit 30 is positioned
at a lower level and the opening 44 is so provided as to
reach an upper region of the inclined portion 43, for in-
stance, part of gas flowing out through the opening 44
will be allowed to flow forward. It is therefore possible to
provide the opening 44 so that it may reach an upper
region of the inclined portion 43 instead of positioning
the shade 70 above the opening 44.

[0075] Itisalso possible to positionthe shade 70 above
the opening 44 and, at the same time, provide the open-
ing 44 so that it may reach an upper region of the inclined
portion 43.

[0076] If the gas flowing out through the opening 44 is
allowed to flow forward as described above, an additional
gas flow will occurin the vicinity of the second light source
unit 30 and the second light source unit 30 will be cooled
much more efficiently.

[0077] As seenfromFIG. 3, the longitudinal fin section
46 is caused by the inclined portion 43 to be wider on the
cooling fan 80 side and narrower toward the top. As a
consequence, the wind from the cooling fan 80 is effi-
ciently accepted to make the wind flow upward at flow
rates increased toward the top and, accordingly, is ready
to blow out vigorously from the opening 44.

[0078] On the basis of the above configuration, the
wind is efficiently blown toward the lens 50 and the first
light source unit 20, and the gas as blown toward the lens
50 flows spreadably toward the second light source unit
30 according to the fact that the shade 70 extends even
above the second light source unit 30 and, in association
with that, the gas flow is no more prevented by the hor-
izontal portion 42 on the front side of the shade 70, to
thereby efficiently cool the second light source unit 30.
[0079] The gas flow toward the first light source unit
20 will be reduced if the gas flowing out through the open-
ing 44 is caused to flow forward. In this regard, the quan-
tity of heat generated by the second light source unit 30
will be increased if the second light source unit 30 is pro-
vided with more light emitting chips than the first light
source unit 20, as is the case with this embodiment.
Therefore, it is preferable in view of the overall cooling
efficiency to cause the gas flowing out through the open-
ing 44 to flow forward.

(Modification of Heat Sink 40)

[0080] Next, a modification of the heat sink 40 is de-
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scribed with reference to FIG. 5.

FIG. 5 is a vertical cross section of a modification of the
heat sink 40 that corresponds to FIG. 3.

[0081] The modification of the heat sink 40 as shown
in FIG. 5 has a basic configuration similar to that of the
heat sink 40 as described above, so that the differences
therebetween are chiefly described below.

[0082] In the modification as shown in FIG. 5, the gas
such as air which flows out through the opening 44 up-
ward is made to readily flow forward by improving the
shape of an inner face 44a of the opening 44.

[0083] Specifically, the opening 44 is formed so that a
backward inner face 44a may forwardly be inclined from
the bottom toward the top, that is to say, gas passing
through the opening 44 may forwardly be guided.
[0084] With such configuration, the gas flowing out
through the opening 44 is allowed to flow forward even
if the shade 70 is not positioned above the opening 44.
[0085] In the modification as shown in FIG. 5, the gas
flowing out through the opening 44 is allowed to flow for-
ward by forwardly inclining a portion ranging from the
forwardmost part of the lateral fin section 48 to the inner
face 44a of the opening 44. It, however, may be adequate
that at least the inner face 44a which constitutes the
opening 44 at the back of the horizontal portion 42 of the
base section41 is composed of aninclined face forwardly
inclined toward the top.

(Second Embodiment)

[0086] Next, alight unit 10 of a second embodiment of
the present invention is described with reference to FIG.
6.

[0087] FIG. 6 is a front elevation of the light unit 10 of
the second embodiment as viewed from forward.
[0088] InFIG.6, theillustration of the lens 50 is omitted
as in FIG. 2. The lens 50 is attached to the lens holder
50a in the same manner as shown in FIG. 3.

[0089] The light unit 10 of the second embodiment has
a basic configuration similar to that of the first embodi-
ment, so that the following description is chiefly made on
the differences, with the description on like parts being
omitted in some cases.

[0090] As shown in FIG. 6, in the second substrate 31
positioned in the inclined portion 43 of the base section
41, a substrate opening 31a allowing gas to flow through
from a rear face side toward a front face side is formed
below the second light emitting chips 32.

[0091] In addition, an opening 43a allowing gas to flow
through from a rear face side toward a front face side is
provided in the inclined portion 43 of the base section 41
at a position corresponding to the substrate opening 31a
in the second substrate 31.

[0092] In FIG. 6, the longitudinal fins 47 to be seen
through the substrate opening 31a and the opening 43a
are not shown.

[0093] With the above configuration, gas flows out
through the substrate opening 31a toward the lens 50,
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and the gas as such is allowed to flow toward the lens
50 more efficiently than the gas flowing out from the top
of the heat sink 40, leading to an enhanced effect of cool-
ing the lens 50.

[0094] Moreover, part of the gas flowing out through
the substrate opening 31a flows toward the second light
emitting chips 32, so that the cooling of the second light
emitting chips 32 (the second light source unit 30) is car-
ried out at a much higher efficiency.

[0095] In this embodiment, the substrate opening 31a
is provided below the second light emitting chips 32. The
substrate opening 31a may also be provided in an upper
region if there is a space above the second light emitting
chips 32, for instance. Even in that case, the lens 50 is
efficiently cooled.

[0096] The lens 50 and the second light source unit 30
are further cooled, with the heat dissipation being much
more enhanced, by providing the substrate opening 31a
in at least part of the second substrate 31 and providing
the opening 43a in the inclined portion 43 at a position
corresponding to the substrate opening 31a so asto allow
gas to flow toward the lens 50, as described above.
[0097] The present invention has been described
above based on the specific embodiments thereof, to
which the present invention is in no way limited.

[0098] Forinstance, the cooling fan 80 may be omitted.
Even in the case where the cooling fan 80 is omitted, an
updraft is generated when gas such as air is warmed by
the heat from the heat dissipating fins (the longitudinal
fins 47 and the lateral fins 49), and the gas flow as de-
scribed above spontaneously occurs.

[0099] It, however, is needless to say that providing
the cooling fan 80 is preferred because the generated
gas flow becomes stronger and the cooling efficiency be-
comes higher if the cooling fan 80 is provided.

[0100] The horizontal width of the opening 44 may be
changed as appropriate.

[0101] It, however, is preferable that the horizontal
width of the opening 44 is not less than the horizontal
alignment width of the second light emitting chips 32 of
the second light source unit 30 as aligned with one an-
other in the horizontal direction because the opening 44
which has a horizontal width not less than the horizontal
alignment width of the second light emitting chips 32 al-
lows an efficient cooling of the second light source unit 30.
[0102] Inthe above embodiments, the longitudinal fins
47 are so formed as to extend up to the inside of the
opening 44, as shown in FIG. 3. The longitudinal fins 47,
however, does not necessarily need to extend up to the
inside of the opening 44.

[0103] Thus, the present invention is not limited to the
specific embodiments as above. Any modifications and
improvements made without departing from the technical
idea of the invention fall within the technical scope of the
invention, which is evident to a man of ordinary skill in
the art from the recitation in the claims.
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REFERENCE SIGNS LIST

[0104]

10 Light unit

20 First light source unit
21 First substrate

22 First light emitting chip
23 First light source

30 Second light source unit
31 Second substrate

31a Substrate opening

32 Second light emitting chip
33 Second light source
35 Feeding connector

36 Cover

40 Heat sink

41 Base section

41a Attachment leg

42 Horizontal portion

43 Inclined portion

43a Opening

44 Opening

44a Inner face

45 Finned section

46 Longitudinal fin section
47 Longitudinal fin

48 Lateral fin section

49 Lateral fin

50 Lens

50a Lens holder

60 Reflector

61 Reflecting face

70 Shade

71 Edge

80 Cooling fan

(0] Backward focal point
VA Lens optical axis
101L, 101R  Vehicular front light
102 Vehicle

Claims

1. Avehicular light, comprising: a first light source unit
including afirst light emitting chip of a semiconductor
type configured to emit light for low beam light dis-
tribution; a second light source unit located ahead
of the first light source unit and including a second
light emitting chip of a semiconductor type config-
ured to emit light for high beam light distribution; and
a heat sink having the first light source unit and the
second light source unit arranged thereon,
wherein the heat sink includes:

a base section where the first light source unit
and the second light source unit are positioned;
and
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a finned section with heat dissipating fins pro-
vided on a rear face side of the base section,

wherein the base section has:

a horizontal portion having the first light source
unit located therein;

an inclined portion obliquely extending forward
and downward from a front of the horizontal por-
tion and having the second light source unit lo-
cated therein; and

an opening provided at a position between the
first light source unit and the second light source
unit and allowing gas to flow through from a rear
face side toward a front face side,

wherein the finned section includes a longitudinal fin
section with a plurality of longitudinal fins each ex-
tending from a rear face of the inclined portion back-
ward to a position in the horizontal portion that is
ahead of the first light source unit, and aligned with
one another in a horizontal direction, and

wherein the opening is so provided as to include a
position corresponding to the longitudinal fin section.

The vehicular light according to claim 1,
wherein the second light source unit includes:

a second substrate positioned in the inclined
portion of the base section; and

the second light emitting chip provided on the
second substrate,

wherein at least part of the second substrate is
provided with a substrate opening allowing gas
to flow through from a rear face side toward a
front face side, and

wherein the inclined portion of the base section
is provided with an opening allowing gas to flow
through from a rear face side toward a front face
side, ata position corresponding to the substrate
opening of the second substrate.

The vehicular light according to claim 1, wherein the
finned section includes a lateral fin section provided
behind the longitudinal fin section and having a plu-
rality of lateral fins each extending from the horizon-
tal portion downward and aligned with one another
in a longitudinal direction.

The vehicular light according to claim 3, wherein the
opening is provided in the horizontal portion at a po-
sition ahead of the lateral fin section.

The vehicular light according to claim 1, wherein at
least a backward inner face of the opening is for-

wardly inclined from a bottom toward a top.

The vehicular light according to claim 1, comprising:
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alens located ahead of the first light source unit
and the second light source unit;

a reflector positioned on the horizontal portion
and having a shape forwardly opened to cover

the first light source unit in a semi-domed man- %
ner; and

a shade configured to partially block light from

the first light source unit that is reflected by the
reflector, so as to form a cutoff line of alow beam
light distribution pattern, 10
wherein the shade is positioned above the open-

ing so as to guide at least part of gas flowing out
through the opening toward the lens.

The vehicular light according to claim 1, whereinthe 15
opening is so provided as to reach part of the inclined
portion.

The vehicular light according to claim 1, comprising
a cooling fan located lower than the finned section 20
and configured to blow gas toward the base section.
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