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(67)  According to embodiments, there is provided a
lighting device (10) that includes a lighting main body
(12) and a support portion (14). The lighting main body
(12) has an irradiation window (12a) that emits light, and
a radiator (20) provided on an opposite side of the irra-
diation window (12a). The rotation axis is separated from
a central axis of the first frame body (41) in a second
direction that is perpendicular with respect to the central
axis and a first direction perpendicular to the central axis,
respectively, and is extended in the first direction. The
radiator (20) has a plurality of irradiation fins (31) to (37)
that extends in a direction parallel to the optical axis, ex-
tends in a direction perpendicular to the rotation axis and
is arranged in the direction parallel to the rotation axis,
and a continuous portion (38) by which a part of each of
the plurality of radiation fins (31) to (37) continues in the
part (20p) of the radiator (20).
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Description
FIELD
[0001] Embodiments described hereinrelate generally

to a lighting device.
BACKGROUND

[0002] There is a universal type lighting device. For
example, the universal type lighting device is able to ar-
bitrarily select a state where a vertical direction perpen-
dicular to an attachment surface such as a ceiling is par-
allel to an optical axis, and a state where the optical axis
is inclined with respect to the vertical direction. That is,
in the universal type lighting device, an irradiation direc-
tion of the light can be changed. In such a lighting device,
when the optical axis is inclined, a part of illumination
beam may be blocked by the device itself, a ceiling plate
or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003]

FIG. 1is a schematic perspective view thatillustrates
a lighting device related to an embodiment;

FIGS. 2A and 2B are schematic side views that il-
lustrate a part of the lighting device related to the
embodiment;

FIGS. 3A to 3C are schematic views that illustrate a
first frame body related to the embodiment;

FIG. 4 is a schematic view that illustrates a second
frame body related to the embodiment;

FIG. 5 is a schematic cross-sectional view that illus-
trates the firstframe body and the second frame body
related to the embodiment;

FIG. 6is a schematic perspective view thatillustrates
a part of the first frame body and a part of the second
frame body related to the embodiment;

FIG. 7 is a schematic perspective view thatillustrates
a part of the first frame body and a part of the second
frame body related to the embodiment;

FIGS. 8A and 8B are schematic top views that illus-
trate a part of the first frame body and a part of the
second frame body related to the embodiment;
FIG. 9is a schematic exploded perspective view that
illustrates a lighting main body related to the embod-
iment;

FIG. 10 is a schematic partial cross-sectional view
that illustrates the lighting main body related to the
embodiment;

FIG. 11 is a schematic cross-sectional view that il-
lustrates the first frame body and a holding frame
related to the embodiment;

FIGS. 12A and 12B are schematic views that illus-
trate a radiator related to the embodiment;

FIG. 13 is a schematic perspective view that illus-
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trates a filter related to the embodiment; and

FIGS. 14A and 14B are schematic perspective views
that illustrate the holding frame related to the em-
bodiment.

DETAILED DESCRIPTION

[0004] According to the exemplary embodiments,
there is provided a lighting device that includes a lighting
main body and a support portion. The lighting main body
has an irradiation window that emits light, and a radiator
provided on an opposite side of the irradiation window.
The support portion has a first tubular frame body, and
supports the lighting main body in the state of being in-
serted to the first frame body so as to be freely rotatable
around arotation axis. The rotation axis is separated from
a central axis of the first frame body in a second direction
that is perpendicular with respect to the central axis and
a first direction perpendicular to the central axis, respec-
tively, and extends in the first direction. The support por-
tion is able to move the lighting main body to a first po-
sition in which an optical axis of the light is parallel to the
central axis, and a second position in which the optical
axis is inclined with respect to the central axis and a part
of the radiator and the irradiation window are projected
to the outside of the first frame body from one end of the
first frame body. The radiator has a plurality of irradiation
fins that extends in a direction parallel to the optical axis,
extends in a direction perpendicular to the rotation axis
and is arranged in the direction parallel to the rotation
axis, and a continuous portion by which a part of each of
the plurality of radiation fins continues in the part of the
radiator.

[0005] Hereinafter,each embodimentwill be described
while referring to the drawings.

[0006] In addition, the drawings are schematic or con-
ceptual, a relationship between a thickness and a width
of each portion, a ratio of a size between the portions or
the like may not be necessarily the same as the actual
ones. Furthermore, even when indicating the same por-
tion, in some cases, each dimension and ratio may be
different depending on the drawings.

[0007] In addition, in the specification and each draw-
ing, the same elements as described above in regard to
the drawings are denoted by the same reference numer-
als, and the detailed descriptions thereof will be omitted
as needed.

[0008] FIG. 1 is a schematic perspective view that il-
lustrates a lighting device related to the embodiment.
[0009] As illustrated in FIG. 1, a lighting device 10 in-
cludes a lighting main body 12 that irradiates the light
toward an object, and a support portion 14 that supports
the lighting main body 12.

[0010] The lighting main body 12 holds a light source
therein. The lighting main body 12 has an irradiation win-
dow 12a for emitting the light (hereinafter, referred to as
an illumination beam) generated from a light source. The
illumination beam is emitted to the outside of the lighting
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main body 12 via the irradiation window 12a. Thereby,
the object is irradiated with the illumination beam.
[0011] For example, the lighting main body 12 has a
radiator 20 and a holding frame 21. For example, the
radiator 20 performs the heat radiation of heat generated
with the light emission of the light source. As the radiator
20, for example, a metallic material having high thermal
conductivity such as aluminum is used. The holding
frame 21 holds the radiator 20, a lens provided inside or
the like. For example, the holding frame 21 has a tubular
shape. In the example, the holding frame 21 has a cylin-
drical shape. Inthe example, one end of the holding frame
21 is an irradiation window 12a. The radiator 20 is at-
tached to the other end of the holding frame 21. That is,
the radiator 20 is provided on an opposite side of the
irradiation window 12a.

[0012] The support portion 14 is used for supporting
the lighting main body 12 and is used for attaching the
lighting device 10 to an attachment object such as a ceil-
ing plate. For example, the lighting device 10 is attached
to the ceiling plate with the irradiation window 12a facing
downward. For example, the lighting device 10 is em-
bedded in an embedding hole provided in the ceiling
plate. Thatis, the lighting device 10 is used as a so-called
down-light. Hereinafter, an example of a case of using
the lighting device 10 as the down-light will be described.
However, for example, the attachment object of the light-
ing device 10 may be an inner wall plate or the like, with-
out being limited to the ceiling plate. Furthermore, for
example, the lighting device 10 may be attached to an
exclusive attaching jig, and the lighting device 10 may
be attached to the ceiling or the like via the attaching jig.
That is, the attachment object of the lighting device 10
may be the attaching jig or the like.

[0013] The holding portion 14 has a first frame body
41 and a second frame body 42. The first frame body 41
and the second frame body 42 have a tubular shape. In
the example, the first frame body 41 and the second
frame body 42 have a cylindrical shape. The support por-
tion 14 supports the lighting main body 12 so as to be
freely rotatable in a state of being inserted through the
first frame body 41. The first frame body 41 supports the
inserted lighting main body 12 in a freely rotatable man-
ner. In the example, the first frame body 41 supports the
holding frame 21 in a freely rotatable manner. The first
frame body 41 and the second frame body 42 may have,
for example, an arbitrary shape of a tubular shape such
as a square tubular shape, without being limited to the
cylindrical shape.

[0014] FIGS. 2A and 2B are schematic side views that
illustrate a part of the lighting device related to the em-
bodiment.

[0015] FIGS. 2A and 2B illustrate the lighting main
body 12 and the first frame body 41. Furthermore, in
FIGS. 2A and 2B, in order to easily see the supported
lighting main body 12, the first frame body 41 is illustrated
in a cut state.

[0016] Asillustrated in FIGS. 2A and 2B, the first frame

10

15

20

25

30

35

40

45

50

55

body 41 rotates the lighting main body 12 around a rota-
tion axis RA. The rotation axis RA extends in a first di-
rection perpendicular to a first central axis CA1 of the
first frame body 41. Furthermore, the rotation axis RA is
separated from the first central axis CA1 in a second
direction perpendicular to the first central axis CA1 and
the first direction. For example, the first central axis CA1
is an axis that is parallel to an extension direction of the
first tubular frame body 41 and passes through a center
of a cross-section perpendicular to the extension direc-
tion. Hereinafter, the direction of the rotation of the light-
ing main body 12 around the rotation axis RA will be
referred to as a "first rotation direction RD1".

[0017] Herein, the direction parallel to the first central
axis CA1is referred to as a Z axis direction. One direction
perpendicular to the Z axis direction is referred to as an
X axis direction. A direction perpendicular to the Z axis
direction and the X axis direction is referred to as a Y
axis direction. In the example, the first direction is the X
axis direction, and the second direction is the Y axis di-
rection. That is, in the example, the rotation axis RA ex-
tends in the X axis direction and is separated from the
first central axis CA1 in the Y axis direction.

[0018] The firstframe body 41 is able to move the light-
ing main body 12 to a first position illustrated in FIG. 2A
and a second position illustrated in FIG. 2B, by rotating
the lighting main body 12 in the first rotation direction
RD1. Atthefirst position, an optical axis OA of illumination
beam is parallel to the first central axis CA1. Meanwhile,
at the second position, the optical axis OA of illumination
beam s inclined with respect to the first central axis CA1.
Thereby, in the lighting device 10, an irradiated direction
of the illumination beam can be changed. That is, the
lighting device 10 is a so-called universal type lighting
device. For example, the optical axis OA is an axis that
passes through the center of light flux irradiated from the
irradiation window 12a.

[0019] Furthermore, when locating the lighting main
body 12 at the second position, the first frame body 41
projects a part 20p of the radiator 20 and the irradiation
window 12a to the outside of the first frame body 41 from
one end 41a of the first frame body 41. The one end 41a
is an end portion that faces in the same direction as the
irradiation window 12a of the lighting main body 12 lo-
cated at the first position in two end portions of the first
frame body 41. In the example, at the second position,
the entire irradiation window 12a is projected to the out-
side of the first frame body 41 from the one end 41a. For
example, when the one end 41a is a lower end facing
downward with respect to the ceiling, the first frame body
41 locates the part 20p of the radiator 20 and the irradi-
ation window 12a below the one end 41a of the first frame
body 41.

[0020] Thereby, in the lighting device 10, even when
inclining the optical axis OA with respectto thefirst central
axis CA1, it is possible to suppress blocking of the illu-
mination beam due to the attachment object such as the
device itself and the ceiling plate.
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[0021] The second frame body 42 has a tubular main
body portion 42m through which the first frame body 41
can be inserted. An inner diameter of the main body por-
tion 42m of the second frame body 42 is greater than an
outer diameter of the first frame body 41. The second
frame body 42 supports the first frame body 41 inserted
through the main body portion 42m around a second cen-
tral axis CA2 of the main body portion 42m in a freely
rotatable manner. Thereby, in the lighting device 10, by
rotating the lighting main body 12 around the rotation axis
RA and rotating the first frame body 41 and the lighting
main body 12 around the second central axis CA2, the
illumination beam can face in an arbitrary direction. For
example, the second central axis CA2 is an axis that is
parallel to an extension direction of the main body portion
42m and passes through a center of a cross-section per-
pendicular to the extension direction. Hereinafter, a di-
rection of rotation of the first frame body 41 and the light-
ing main body 12 around the second central axis CA2
will be referred to as a "second rotation direction RD2"
[0022] For example, the main body portion 42m coax-
ially supports the first frame body 41. That is, in the ex-
ample, the second central axis CA2 of the main body
portion 42m is substantially the same as the first central
axis CA1 of the first frame body 41. The second central
axis CA2 may not be necessarily the same as the first
central axis CA1.

[0023] FIGS. 3A to 3C are schematic views that illus-
trate the first frame body related to the embodiment.
[0024] FIG. 3A is a schematic perspective view, FIG.
3B is a schematic right side view, and FIG. 3C is a sche-
matic left side view.

[0025] As illustrated in FIGS. 3A to 3C, on an inner
surface 41n of the first frame body 41, a pair of bearing
portions 51 and 52 projected toward the central direction
is provided. The bearing portion 51 is also provided with
a through hole 51a extended along the X axis direction.
Similarly, the bearing portion 52 is provided with a
through hole 52a extended along the X axis direction.
The through hole 52a is provided at a position continued
to the through hole 51a in the X axis direction. The diam-
eter of the though hole 52a is substantially the same as
the diameter of the through hole 51a. Thereby, the rota-
tion axis RA is set at a position in the Y axis direction
from the first central axis CA1 by the through holes 51a
and 52a of the bearing portions 51 and 52.

[0026] In the example, the distance along the Y axis
direction between the first central axis CA1 and the ro-
tation axis RA is shorter than the radius of the inner di-
ameter of the first frame body 41. The distance along the
Y axis direction between the first central axis CA1 and
the rotation axis RA is shorter than the distance along
the Y axis direction between the first central axis CA1
and the inner surface 41n. Thereby, for example, at the
second position, the entire irradiation window 12a can
be suitably projected to the outside of the first frame body
41 from the one end 41a of the first frame body 41. Fur-
thermore, for example, at the first position, the position
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of the optical axis OA can be substantially the same as
the position of the first central axis CA1. That is, at the
first position, the lighting main body 12 can be placed in
the center of the first frame body 41. Thereby, for exam-
ple, the exterior of the lighting device 10 can be improved.
[0027] Furthermore, the first frame body 41 is provided
with a protrusion 41p. The protrusion 41p is projected
outward from the outer surface 41g of the first frame body
41. The protrusion 41p is used for regulating the rotation
of the first frame body 41 in the second rotation direction
RD2.

[0028] FIG. 4 is a schematic view that illustrates the
second frame body related to the embodiment.

[0029] The second frame body 42 is provided with a
flange portion 60 and a plurality of spring attachment por-
tions 61. The flange portion 60 is provided in one end of
the main body portion 42m. The flange portion 60 is pro-
jected outward from the outer surface 42g of one end of
the main body portion 42m. For example, the plurality of
spring attachment portions 61 is placed around the sec-
ond central axis CA2 at equal intervals. In the example,
three spring attachment portions 61 are provided in the
second frame body 42. The number of the spring attach-
ment portions 61 may be arbitrary numbers of two or
more, without being limited to three. An attaching spring
(not illustrated) is attached to each of the plurality of
spring attachment portions 61. For example, the attach-
ing spring has a flat spring shape and a torsion spring
shape.

[0030] When installing the lighting device 10 on the
ceiling, the embedding hole is provided in the ceiling plate
in advance. At this time, the diameter of the embedding
hole is set to be greater than the outer diameter of the
main body portion 42m and is set to be smaller than the
diameter of the flange portion 60. The lighting device 10
inserts the second frame body 42 to the embedding hole
from the interior side in a state of causing the irradiation
window 12a to face the interior side, and brings an upper
surface 60u of the flange portion 60 into contact with the
ceiling plate. Moreover, the ceiling plate is interposed
between the flange portion 60 and the attaching spring.
Thereby, the lighting device 10 is attached to the ceiling
plate. A lower surface side of the flange portion 60 is
exposed to the ceiling. The second frame body 42 also
functions as a clock decorative rim that hides the embed-
ding hole.

[0031] FIG. 5is a schematic cross-sectional view that
illustrates the first frame body and the second frame body
related to the embodiment.

[0032] Asillustratedin FIGS. 4 and 5, the second frame
body 42 is provided with a rib 62. The rib 62 is provided
at the same side as the flange portion 60 of the main
body portion 42m. The rib 62 is projected toward the cen-
tral direction from the inner surface 42n of the second
frame body 42. The inner diameter of the main body por-
tion 42m of the portion provided with the rib 62 is smaller
than the outer diameter of the first frame body 41. There-
by, the first frame body 41 inserted to the second frame
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body 42 comes into contact with the rib 62, and the falling-
out from the second frame body 42 is suppressed. In the
example, one annular rib 62 is provided. For example, a
plurality of ribs 62 may be provided around the second
central axis CA2 at equal intervals, without being limited
thereto.

[0033] FIG. 6 is a schematic perspective view that il-
lustrates a part of the first frame body and a part of the
second frame body related to the embodiment.

[0034] As illustrated in FIGS. 1 and 6, a stopper mem-
ber 43 is attached to each spring attachment portion 61.
The stopper member 43 suppresses the falling-out of the
first frame body 41 from the second frame body 42. Fur-
thermore, for example, as illustrated in FIG. 6, when the
attaching spring is the torsion spring 63, the stopper
member 43 suppresses the falling-out of the torsion
spring 63 from the spring attachment portion 61.

[0035] For example, the stopper member 43 is at-
tached to the spring attachment portion 61 using the
screw fastening. For example, a metallic material is used
in the stopper member 43. For example, the stopper
member 43 is formed by bending a metallic plate.
[0036] The stopper member 43 has a spring pressing
portion 43a that presses the torsion spring 63, and a pair
of frame pressing portions 43b and 43c that presses the
first frame body 41.

[0037] The torsion spring 63 is attached to the spring
attachment portion 61 by inserting the one end thereof
to a groove provided in the spring attachment portion 61.
The stopper member 43 brings the spring pressing por-
tion 43a into contact with a coil portion of the torsion
spring 63 attached to the spring attachment portion 61,
in the state of being attached to the spring attachment
portion 61. Thereby, the coil portion of the torsion spring
63 is interposed between the spring attachment portion
61 and the spring pressing portion 43a, and the torsion
spring 63 is held in the spring attachment portion 61.
[0038] The frame pressing portions 43b and 43c enter
the inner surface 42n of the second frame body 42 in the
state of being attached to the spring attachment portion
61, and come into contact with the one end 41b (the other
end) of the first frame body 41 inserted to the second
frame body 42. For example, the frame pressing portions
43b and 43c are elastically deformed by the contact with
the one end 41b of the first frame body 41, and press the
first frame body 41 against the rib 62. Thereby, the first
frame body 41 is interposed between the stopper mem-
ber 43 and the rib 62, and the falling-out of the first frame
body 41 from the second frame body 42 is suppressed.
Thereby, the first frame body 41 is supported by the sec-
ond frame body 42 so as to be freely rotatable in the
second rotation direction RD2.

[0039] Inaddition, inthe example, the stopper member
43 has a function of the stopper of the torsion spring 63,
and a function of the stopper of the first frame body 41.
A member for the stopper of the torsion spring 63 and a
member for the stopper of the first frame body 41 may
be attached to the second frame body 42, without being
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limited thereto.

[0040] FIG. 7 is a schematic perspective view that il-
lustrates a part of the first frame body and a part of the
second frame body related to the embodiment.

[0041] FIGS. 8A and 8B are schematic top views that
illustrate a part of the first frame body and a part of the
second frame body related to the embodiment.

[0042] Asillustratedin FIGS. 4, 7, 8A and 8B, the sec-
ond frame body 42 is provided with a rotation stop at-
tachment portion 66 for attaching the rotation stop mem-
ber 44. The rotation stop member 44 regulates the rota-
tion of the first frame body 41 in the second rotation di-
rection RD2 to a predetermined quantity or less.

[0043] The rotation stop attachment portion 66 is pro-
vided with a pair of protrusions 67 and 68. The protrusion
67 has an extension portion 67a that extends along a
circumferential direction of a circle around the second
central axis CA2. Similarly, the protrusion 68 also has an
extension portion 68a that extends along a circumferen-
tial direction of a circle around the second central axis
CAZ2. The extension portion 68a of the protrusion 68 ex-
tends in an opposite direction of the extension portion
67a of the protrusion 67. The rotation stop attachment
portion 66 is provided with a screw hole 66a. The rotation
stop member 44 is attached to the rotation stop attach-
ment portion 66 using a screw 45 corresponding to the
screw hole 66a.

[0044] The rotation stop member 44 has a main body
44a, an engagement portion 44b, and a frame pressing
portion 44c. For example, as the rotation stop member
44, a metallic material is used. For example, the engage-
ment portion 44b and the frame pressing portion 44c are
formed by bending the metallic plate. The main body por-
tion 44ais provided with a long hole 44b. The protrusions
67 and 68 are formed so as to be able to be inserted
through the long hole 44h.

[0045] The thickness of the main body portion 44a is
thinner than the heights of the protrusions 67 and 68.
The length of the long hole 44h is longer than the length
from a leading end of the extension portion 67a of the
protrusion 67 to a leading end of the extension portion
68a of the protrusion 68. Furthermore, the width of the
long hole 44h is wider than the widths of the protrusions
67 and 68, and is narrower than the diameter of a head
portion of the screw 45. The rotation stop member 44 is
attached to the rotation stop attachment portion 66 in the
state of causing the protrusions 67 and 68 to communi-
cate with the long hole 44h. Moreover, the falling-out of
the rotation stop member 44 from the protrusions 67 and
68 is suppressed by the screw 45. Thereby, the rotation
stop member 44 is attached to the rotation stop attach-
ment portion 66 so as to be freely movable in the circum-
ferential direction of a circle around the second central
axis CA2 in the range of the long hole 44h. In addition,
the number of the protrusions provided in the rotation
stop attachment portion 66 may be one and equal to or
greater than three, without being limited to two.

[0046] The engagement portion 44b enters inside the
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movement path of the protrusion 41p provided on the
outer surface 41g of the first frame body 41 in the state
of attaching the rotation stop member 44 to the rotation
stop attachment portion 66. The engagement portion 44b
is engaged with the protrusion 41p and regulates the ro-
tation of the first frame body 41 in the second rotation
direction RD2 to a predetermined amount or less. There-
by, for example, it is possible to suppress the distortion
of the wiring for electrically connecting a light source, an
external power source or the like.

[0047] Furthermore, the rotation stop member 44 is
moved in the circumferential direction along the protru-
sions 67 and 68 when the protrusion 41 is engaged with
the engagement portion 44b. The rotation stop member
44 is moved to a first regulation position (a position illus-
trated in FIG. 8A) that regulates the rotation of the first
frame body 41 in one direction of the second rotation
direction RD2, and a second regulation position (a posi-
tion illustrated in FIG. 8B) that regulates the rotation of
the first frame body 41 in the other direction of the second
rotation direction RD2.

[0048] Thereby, for example, the rotation quantity of
the first frame body 41 in the second rotation direction
RD2 can be set to 360° or more. For example, the rotation
quantity of the first frame body 41 in the second rotation
direction RD2 can be arbitrarily set to 365°, 370° or the
like. Thereby, the lighting beam can be turned to a certain
direction, while regulating the rotation to suppress the
distortion of the wiring or the like. For example, there is
no limit of the direction when attaching the lighting device
10 to the ceiling or the like, and thus the attaching work
of the lighting device 10 can be easily performed.
[0049] For example, the frame pressing portion 44c
enters the inner surface 42n of the second frame body
42 in the state of being attached to the rotation stop at-
tachment portion 66, and comes into contact with the one
end 41b of the first frame body 41 inserted to the second
frame body 42. For example, the frame pressing portion
44c is elastically deformed by the contact with the one
end 41b of the first frame body 41, and presses the first
frame body 41 against the rib 62. That is, the rotation
stop member 44 also functions as a stopper of the first
frame body 41. The frame pressing portion 44c may be
provided as needed and can be excluded. The rotation
stop member 44 may not necessarily have the function
of the stopper of the first frame body 41.

[0050] Inaddition, the length of the frame pressing por-
tion 44c and the lengths of the frame pressing portions
43b and 43c are longer than the protrusion quantity of
the protrusion 41p from the outer surface 41g. That is,
the frame pressing portion 44c and the frame pressing
portions 43b and 43c retreat from the movement path of
the protrusion 41p.

[0051] FIG.9is aschematicexploded perspective view
that illustrates the lighting main body related to the em-
bodiment.

[0052] As illustrated in FIG. 9, the lighting main body
12 has the radiator 20 and the holding frame 21, and has
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asubstrate 22 and a lens unit 23. A plurality of light sourc-
es 25 is implemented on a surface 22a of the substrate
22. For example, the plurality of light sources 25 is co-
axially placed side by side. Wiring (not illustrated) is con-
nected to the substrate 22, and electric power is supplied
from the outside via the wiring. Thereby, the plurality of
lightsources 25 emits lightdepending on the electric pow-
er supply from the outside.

[0053] For example, a light emitting diode (LED) is
used in the light source 25. For example, the light source
25 may be an organic light emitting diode (OLED), an
inorganic electroluminescence light emitting device, an
organic electroluminescence light emitting device, other
electroluminescence type light emitting device or the like.
[0054] The radiator 20 is provided with an attachment
surface 20a for attaching the substrate 22. The area of
the attachment surface 20a is the same degree as the
area of the surface 22a of the substrate 22 or is slightly
greater than the area thereof. For example, the substrate
22 is stuck to the attachment 20a of the radiator 20 via
a heat radiation sheet or the like. Thereby, the substrate
22 is held in the radiator 20. For example, heat generated
according to the emission of each light source 25 is ra-
diated by the radiator 20. For example, the influence of
heat to each light source 25 can be suppressed.

[0055] In the example, although the substrate 22 has
a configuration in which the substrate is stuck to the ra-
diator 20, for example, the substrate 22, each light source
25 or the like may be attached to the radiator 20 in a
freely attachable or detachable manner. Each light
source 25 may be exchangeable with respect to the light-
ing device 10.

[0056] Forexample, an optical glass, an optical plastic
or the like is used in the lens unit 23. The lens unit 23
has optical transparency with respect to the light emitted
from the light source 25. For example, the lens unit 23 is
transparent. For example, the lens unit 23 has a cylindri-
cal tubular portion 23a, and a lower portion 23b that
blocks one end of the tubular portion 23a. The lens unit
23 is provided with a plurality of lenses 26. The plurality
of lenses 26 is provided in response to the plurality of
light sources 25. Each lens unit 26 is placed on an inner
surface of the lower portion 23b. For example, each lens
26 has a hemispherical shape or a conical shape. In a
top portion of each lens 26, a concave portion 26a con-
figured to cover each light source 25 is provided. For
example, the lens 26 condenses the light emitted from
the light source 25, and improves irradiation efficiency of
the light. As mentioned above, the holding frame 21 has
a cylindrical shape. The lens unit 23 is fitted to the inside
ofthe holding frame 21 andis held in the holding frame 21.
[0057] FIG. 10 is a schematic partial cross-sectional
view that illustrates the lighting main body related to the
embodiment.

[0058] As illustrated in FIG. 10, on the inner side sur-
face of the holding frame 21, a step portion 21d config-
ured to change the inner diameter is provided. The inner
diameter of a portion 21n between the step portion 21d
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and arear end 21b of the inner side surface of the holding
frame 21 is substantially the same as the outer diameter
of the lens unit 23. The rear end 21b is an end portion of
an opposite side of the end portion serving as the irradi-
ation window 12a. Meanwhile, the inner diameter of the
holing frame 21 of the portion of the step portion 21d is
narrower than the outer diameter of the lens unit 23.
Thereby, the lens unit 23 inserted to the holding frame
21 comes into contact with the step portion 21d, and the
falling-out from the holding frame 21 is suppressed.
[0059] The radiator 20 is attached to the rear end 21b
of the holding frame 21. The lens unit 23 inserted to the
holding frame 21 is held in the state of being interposed
between the holding frame 21 and the radiator 20. The
length of the holding frame 21 along the optical axis OA
and the length of the lens unit 23 along the optical axis
OA are determined, for example, depending on the length
of the lens 26 along the optical axis OA. The lens unit 23
is held in the holding frame 21 in the state where the
positions of each light source 25 and each lens 26 are
determined.

[0060] A portion 21t between the step portion 21d of
the inner surface of the holding frame 21 and the irradi-
ation window 12a is a tapered surface in which the inner
diameter thereof is continuously increased from the step
portion 21d toward the irradiation window 12a. The por-
tion 21t of the inner surface of the holding frame 21 is
provided with a plurality of filter attachment portions 21f
for attaching the filters in a freely attachable or detachable
manner. In the example, two filter attachment portions
21f are provided. The two filter attachment portions 21f
are provided at the positions symmetrical to each other
with the optical axis OA interposed therebetween. The
number of the filter attachment portions 21f may be three
or more.

[0061] FIG. 11is aschematic cross-sectional view that
illustrates the first frame body and the holding frame re-
lated to the embodiment.

[0062] As illustrated in FIGS. 9 and 11, on the outer
surface 21g of the holding frame 21, a cylindrically ele-
vated hinge portion 27 is provided. The hinge portion 27
extends in a direction that is perpendicular to the optical
axis OA. For example, the hinge portion 27 is elevated
in the Y axis direction and extends in the X axis direction.
On both ends of the hinge portion 27, cylindrical attach-
ment holes 27a and 27b extended in the extension di-
rection of the hinge portion 27 are provided. The length
of the hinge portion 27 along the X axis direction is de-
termined depending on the distance between the pair of
nearing portions 51 and 52 of the first frame body 41
along the X axis direction. The hinge portion 27 enters
between the bearing portions 51 and 52, causes the at-
tachmenthole 27ato face the through hole 51aand caus-
es the attachment hole 27b to face the through hole 52a.
[0063] The shaft28ais inserted to the attachment hole
27a and the through hole 51a. The shaft 28b is inserted
to the attachment hole 27b and the through hole 52a.
Thereby, the holding frame 21 is supported by the first
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frame body 41 so as to be freely rotatable in the first
rotation direction RD1. For example, a flat-head screw
is used in the shafts 28a and 28b.

[0064] FIGS. 12A and 12B are schematic views that
illustrate the radiator related to the embodiment. FIG. 12A
is a schematic perspective view and FIG. 12B is a sche-
matic cross-sectional view.

[0065] Asillustratedin FIGS. 12A and 12B, the radiator
20 is provided with a plurality of flat-plate-like radiation
fins 31 to 37 and a continuous portion 38. In the example,
seven radiation fins 31 to 37 are provided.

[0066] The respective radiation fins 31 to 37 are ex-
tended in a direction parallel to the optical axis OA. The
respective radiation fins 31 to 37 are extended in a di-
rection that is perpendicular to the rotation axis RA in the
state where the lighting main body 12 is supported by
the first frame body 41 (see FIGS. 2A and 2B). Moreover,
the respective radiation fins 31 to 37 are arranged in a
direction that is parallel to the rotation axis RA. That is,
in the example, the respective radiation fins 31 to 37 are
extended in a direction parallel to the Y-Z plane and are
arranged in the X axis direction. In this manner, by pro-
viding the radiator 20 with the plurality of radiation fins
31 to 37, for example, the surface area of the radiator 20
increases, and thus radiation efficiency of the radiator 20
can be increased. In addition, the number of the radiation
fins 31 to 37 provided in the radiator 20 may be arbitrary
numbers equal to or greater than two, without being lim-
ited to seven.

[0067] The continuous portion 38 is a portion in which
each of parts of the respective radiation fins 31 to 37 is
caused to continue in a part 20p exposed when the light-
ing main body 12 is located at the second position. For
example, the continuous portion 38 is configured so that
the part 20p is a curved surface. Thereby, the continuous
portion 38 prevents the shapes of the respective radiation
fins 31 to 37 from being exposed when locating the light-
ing main body 12 at the second position. In other words,
the continuous portion 38 is a portion that covers the
respective radiation fins 31 to 37 so that the respective
radiation fins 31 to 37 are not exposed when locating the
lighting main body 12 at the second position. Thereby,
for example, the exterior of the lighting device 10 can be
improved.

[0068] As illustrated in FIG. 12B, the continuous por-
tion 38 causes only a part near the outer peripheries of
the respective radiation fins 31 to 37 to continue. The
respective radiation fins 31 to 37 are extended up to the
attachment surface 20a side behind the end portion 38a
of the continuous portion 38. The thickness of the con-
tinuous portion 38 in the direction perpendicular to the
optical axis OA and the rotation axis RA increases toward
the attachment surface 20a side (the irradiation window
12a side) from the end portion 38a. For example, the
thickness of the continuous portion 38 continuously in-
creases. Thereby, for example, moldability of the radiator
20 can be enhanced. For example, when molding the
radiator 20, the radiator 20 can be easily drawn from the
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mold. Furthermore, forexample, itis possible to suppress
the stagnation of heat behind the continuous portion 38.
[0069] When the lighting main body 12 is located either
at the first position or at the second position, the respec-
tive end portions 31a to 37a of the respective radiation
fins 31 to 37 are projected to the outside of the first frame
body 41 and the second frame body 42 from the one end
41b of the first frame body 41 (see FIGS. 1, 2A and 2B).
For example, when the one end 41b is an upper end, the
end portions 31a to 37a are placed above the one end
41b and the one end of the second frame body 42 of the
same side as the one end 41b.

[0070] Each of the lengths of the respective radiation
fins 31 to 37 along the optical axis OA is reduced per-
pendicularly to the rotation axis RA and in the direction
toward the optical axis OA from the rotation axis RA. Fur-
thermore, each of the lengths of the respective radiation
fins 31 to 37 along the optical axis OA is shortened as
being separated from the center in the direction (the X
axis direction) along the rotation axis RA. That is, in the
example, the radiation fin 34 located in the center in the
X axis direction is the longest, and the radiation fin 31
and the radiation fin 37 are the shortest.

[0071] Thereby, even when the lighting main body 12
is located at the first position or the second position, each
of the respective radiation fins 31 to 37 is located inside
the outer surface 42g of the main body portion 42m of
the second frame body 42 in the direction perpendicular
to the second central axis CA2. In other words, each of
the respective radiation fins 31 to 37 is located inside the
outer surface 42g when being projected to the plane (the
X-Y plane) perpendicular to the second central axis CA2.
In the example, each of the respective radiation fins 31
to 37 is located inside the outer surface 42g of the main
body portion 42m of the second frame body 42 in the
direction perpendicular to the second central axis CA2
(see FIGS. 2A and 2B).

[0072] Thereby, for example, the space required for
installing the lighting device 10 can be saved. For exam-
ple, the space required for an attic can be saved. Fur-
thermore, in some cases, a plurality of lighting devices
10 may be installed side by side. At this time, if the radiator
20 is projected outside the outer surface 42g, when ro-
tating the lighting main body 12 in the second rotation
direction RD2, the radiator 20 may come into contact with
the radiator 20 of the next lighting device 10. On the con-
trary, in the lighting device 10 related to the embodiment,
since the radiator 20 is located inside the outer surface
42g, even when installing the plurality of lighting devices
10 side by side, the adjustment of the direction of the
second rotation direction RD2 can be smoothly per-
formed.

[0073] Furthermore, in the lighting device 10 related to
the embodiment, as mentioned above, by adjusting the
length along the optical axis OA, when the lighting main
body 12 is located at the second position, each of the
respective radiation fins 31 to 37 does not come into con-
tact with the first frame 41 (see FIG. 2B).
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[0074] Thereby, when the lighting main body 12 is lo-
cated at the second position, an interval is generated
between the lighting main body 12 and the first frame 41.
For example, an air passage passing from the interior
side to the attic is generated, and thus it is possible to
further enhance radiation efficiency when the lighting
main body 12 is located at the second position.

[0075] FIG. 13 is a schematic perspective view that
illustrates a filter related to the embodiment.

[0076] FIG. 13 illustrates a filter 80 that is attached to
the lighting main body 12 in a freely attachable or de-
tachable manner.

[0077] Asillustratedin FIG. 13, the filter 80 has a disk-
shaped filter main body 81, and a plurality of engagement
claws 82. For example, the filter 80 is a color rendering
property filter that cuts a predetermined wavelength to
raise color rendering property. For example, the filter 80
may be other optical filters such as an ND filter and a
color filter.

[0078] Forexample,the diameter of the filter main body
81 is substantially the same as the inner diameter of the
portion in which each filter attachment portion 21f of the
holding frame 21 is provided. For example, the side sur-
face 81s of the filter main body 81 is a tapered surface.
For example, the angle of the side surface 81s is sub-
stantially the same as the angle of the portion 21t of the
tapered surface of the holding frame 21.

[0079] The plurality of engagement claws 82 is provid-
ed inresponse to the plurality of filter attachment portions
21f of the holding frame 21. Thus, in the example, two
engagement claws 82 are provided. Each engagement
claw 82 is provided so as to be projected in a radial di-
rection from the side surface 81s of the filter main body
81. Inthe example, each engagement claw 82 has a rec-
tangular shape. The shape of each engagement claw 82
may be an arbitrary shape that can be attached to each
filter attachment portion 21f. The position of each en-
gagement claw 82 corresponds to the position of each
filter attachment portion 21f. In the example, the respec-
tive engagement claws 82 are provided at the positions
symmetrical to each other with the center of the filter main
body 81 interposed therebetween. Each of the engage-
ment claws 82 is provided with a hemispherical convex
portion 82a. The convex portion 82a is provided on the
surface facing the optical axis direction of the engage-
ment claw 82.

[0080] FIGS. 14A and 14B are schematic perspective
views that illustrate a holding frame related to the em-
bodiment.

[0081] As illustrated in FIGS. 14A and 14B, the filter
attachment portion 21f has an insertion-extraction por-
tion 85 and an engagement groove 86.

[0082] The insertion-extraction portion 85 is a portion
that dents a part of the portion 21t of the tapered surface
of the holding frame 21 and is substantially parallel to the
optical axis OA. The depth (a dent quantity from the inner
surface of the holding frame 21) of the insertion-extrac-
tion portion 85 corresponds to the length (an projection
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quantity from the side surface 81s) of the engagement
claw 82 of the filter 80. Thereby, in the insertion-extraction
portion 85, the engagement portion 82 can be inserted
to and extracted from the irradiation window 12a side in
the optical axial direction. The lower portion 85b of the
insertion-extraction portion 85 is provided with a concave
portion 85¢c engaged with the convex portion 82a of the
engagement claw 82.

[0083] The engagementgroove 86 is circumferentially
extended from the lower portion 85b of the insertion-ex-
traction portion 85. The height of the engagement groove
86 is slightly higher than the thickness of the engagement
claw 82. The engagement groove 86 is provided with a
concave portion 86¢c engaged with the convex portion
82a of the engagement claw 82.

[0084] When attaching the filter 80, each engagement
claw 82 is caused to enter the insertion-extraction portion
85 of each filter attachment portion 21f, and the filter 80
is inserted to the holding frame 21. Each engagement
claw 82 is pressed against the lower portion 85b of each
insertion-extraction portion 85, and the filter 80 is rotated
around the optical axis. Each engagement claw 82 is
caused to enter each engagement groove 86, thereby to
engage each convex portion 82a and each concave por-
tion 86¢ with each other. Thereby, as illustrated in FIG.
14B, the falling-out of the filter 80 in the optical axial di-
rection is regulated by the engagement between each
engagement claw 82 and each engagement groove 86,
the rotation of the filter 80 around the optical axis is reg-
ulated by the engagement between each convex portion
82a and each concave portion 86¢, and thus the filter 80
is held by each filter attachment portion 21f.

[0085] When detaching the filter 80, the filter 80 is ro-
tated in an opposite direction of the direction when at-
taching, each engagement claw 82 is drawn from each
engagement groove 86, and each engagement claw 82
is drawn to the irradiation window 12a side from each
insertion-extraction portion 85.

[0086] Inthis manner,inthe lighting device 10, the filter
80 can be easily attached to or detached from the holding
frame 21 by the simple operation of merely rotating the
filter 80 around the optical axis. Furthermore, the filter 80
can be suitably held in each filter attachment portion 21f,
by the engagement between each engagement claw 82
and each engagement groove 86 and the engagement
between each convex portion 82a and each concave por-
tion 86¢. In addition, on the contrary, the concave portion
may be provided in the engagement claw 82, and the
concave portion may be provided in the insertion-extrac-
tion portion 85 and the engagement groove 86. Further-
more, the shape of the concave portion may be an arbi-
trary shape capable of being engaged, without being lim-
ited to a hemispherical shape.

[0087] In the lighting device 10 related to the embodi-
ment, when locating the lighting main body 12 at the sec-
ond position, the irradiation window 12a is projected to
the outside of the first frame body 41 from the one end
41a of the first frame 41, and it is possible to suppress
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blocking of the illumination beam due to the attachment
object such as the device itself and the ceiling plate.
Thereby, in the lighting device 10 related to the embod-
iment, it is possible to more effectively irradiate the object
with the light. Furthermore, for example, it is possible to
suppress that a part of the illumination beam is reflected
by a lower surface of the flange portion 60 or the like and
the illumination beam is diffused in an undesired direc-
tion.

[0088] Furthermore, in the lighting device 10, the first
frame body 41 has a longitudinal tubular shape. Thereby,
for example, the deformation of the first frame body 41
can be suppressed when adjusting the direction of the
illumination beam by rotating the lighting main body 12
in the second rotation direction RD2, and thus the ad-
justment of the direction of the second rotation direction
RD2 can be smoothly performed.

[0089] In the support portion 14 related to the embod-
iment, the lighting main body 12 is supported so as to be
freely rotatable in the first rotation direction RD1 and the
second rotation direction RD2. The support portion 14
may support the lighting main body 12 so as to be freely
rotatable only in the first rotation direction RD1. In this
case, for example, the first frame body 41 may be pro-
vided with the flange portion, and the first frame body 41
may be used as a clock decorative rim.

[0090] Although some embodiments have been de-
scribed, such embodiments are presented as an example
but are not intended to limit the scope of the embodi-
ments. The new embodiments can be performed by var-
ious other embodiments, and various omissions, substi-
tutions and changes can be made within the scope that
does not apart from the gist thereof. The embodiments
and the modifications thereof are included in the scope
and the gist of the embodiment, and are included in the
claims and the equivalents thereof.

[0091] In the lighting device 10, the radiator 20 may
have an attachment surface 20a for attaching a substrate
22, and the substrate 22 may have a surface 22a and
include a plurality of light sources 25 provided on the
surface 22a.

[0092] Inthe lighting device 10, each of the plurality of
radiation fins 31 to 37 may extend to the attachment sur-
face 20a side further than an end portion 38a of the con-
tinuous portion 38, opposite side of the attachment sur-
face 20a.

[0093] Inthelighting device 10, a thickness of the con-
tinuous portion 38 in a direction perpendicular to the op-
tical axis and the rotation axis may increase toward the
attachment surface 20a side from the end portion 38a of
the continuous portion 38.

[0094] Inthelighting device 10, the light source 25 may
be a light emitting diode.

[0095] Inthe lighting device 10, the lighting main body
12 may have a lens unit 23 that is provided with a plurality
of lenses 26 each corresponding to each of the plurality
of light sources 25.



17 EP 2 749 814 A1 18

Claims

1.

A lighting device (10) comprising:

a lighting main body (12) that has an irradiation
window (12a) configured to emit light, and a ra-
diator (20) provided on an opposite side of the
irradiation window (12a); and

a support portion (14) that has a first tubular
frame body (41), and supports the lighting main
body (12) of the state of being inserted to the
first frame body (41) so as to be freely rotatable
around a rotation axis,

wherein the rotation axis is separated from a
central axis of the first frame body (41) in a sec-
ond direction that is perpendicular with respect
to the central axis and a first direction perpen-
dicular to the central axis, respectively, and ex-
tends in the first direction,

the support portion (14) is able to move the light-
ing main body (12) to a first position and a sec-
ond position, the first position making an optical
axis of the light to be parallel to the central axis,
and the second position inclining the optical axis
with respect to the central axis and projecting a
part (20p) of the radiator (20) and the irradiation
window (12a) from one end (41a) of the first
frame body (41) to the outside of the first frame
body (41), and

the radiator (20) has

a plurality of irradiation fins (31) to (37) that
extends in a direction parallel to the optical
axis, extends in a direction perpendicular to
the rotation axis and is arranged in the di-
rection parallel to the rotation axis, and

a continuous portion (38) by which a part of
each of the plurality of radiation fins (31) to
(37) continues in the part (20p) of the radi-
ator (20).

The device (10) according to claim 1,
wherein the support portion (14) further has a second
tubular frame body (42) through which the first frame
body (41) can be inserted, and

the second frame body (42) supports the inserted
first frame body (41) so as to be freely rotatable
around the central axis of the second frame body
(42).

The device (10) according to claim 2,
wherein the second frame body (42) coaxially sup-
ports the first frame body (41).

The device (10) according to claim 2 or 3, wherein
an end portion of each of the plurality of radiation
fins (31) to (37) is projected from the other end of
the first frame body (41) to the outside of the first
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10

10.

frame body (41) and the second frame body (42),
a length of each of the plurality of radiation fins (31)
to (37) along the optical axis is reduced in a direction
perpendicular to the rotation axis and toward the op-
tical axis from the rotation axis, and

each of the plurality of radiation fins (31) to (37) is
located further inside an outer surface of the second
frame body (42) in a direction perpendicular to the
central axis ofthe second frame body (42) even when
the lighting main body (12) is located at the first po-
sition or at the second position.

The device (10) according to claim 4,

wherein each of the plurality of radiation fins (31) to
(37) does not come into contact with the first frame
body (41) when the lighting main body (12) is located
at the second position.

The device (10) according to claim 5,

wherein a length of each of the plurality of radiation
fins (31) to (37) along the optical axis becomes short-
er as being separated from the center in a direction
along the rotation axis.

The device (10) according to any one of claims 1to 6,
wherein a distance between the central axis of the
first frame body (41) and the rotation axis along the
second direction is shorter than the distance be-
tween the central axis of the first frame body (41)
and the inner surface of the first frame body (41)
along the second direction.

The device (10) according to any one of claims 1to 7,
wherein the lighting main body (12) has a tubular
holding frame (21),
one end of the holding frame (21) is the irradiation
window (12a), and
the radiator (20) is attached to the other end of the
holding frame (21).

The device (10) according to any one of claims 2 to 8,
wherein the first frame body (41) has a protrusion
(41p),

the second frame body (42) has a rotation stop mem-
ber (66) that is engaged with the protrusion (41p) to
regulate the rotation of the first frame body (41)
around the central axis of the second frame body
(42) to a predetermined quantity or less.

The device (10) according to claim 9,

wherein the rotation stop member (66) is attached
to the second frame body (42) so as to be freely
movable in a circumferential direction of a circle
around the central axis of the second frame body
(42), and is moved to a first regulation position that
regulates the rotation of the first frame body (41) in
one direction around the central axis of the second
frame body (42), and a second regulation position
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that regulates the rotation thereof in the other direc-
tion.

The device (10) according to claim 10,

wherein a rotation quantity of the rotation of the first
frame body (41) around the central axis of the second
frame body (42) is 360° or more.

The device (10) according to any one of claims 1 to
11,

wherein the lighting main body (12) has a plurality
of filter attachment portions (21f) for attaching a filter
(80) in a freely attachable or detachable manner.

The device (10) according to claim 12,

wherein the filter (80) has a plurality of engagement
claws (82) each corresponding to each of the plural-
ity of filter attachment portions (21f), and

the plurality of filter attachment portions (21f) has an
insertion-extraction portion (85) that inserts or ex-
tracts the engagement claws (82) in an optical axial
direction from the irradiation window (12a) side, and
an engagement groove (86) that circumferentially
extends from a lower portion (85b) of the insertion-
extraction portion (85) and is engaged with the en-
gagement claws (82).

The device (10) according to any one of claims 2 to
13,

wherein the first frame body (41) has a cylindrical
shape, and

the second frame body (42) has a cylindrical shape.

The device (10) according to any one of claims 1 to
14,

wherein the second frame body (42) has a tubular
main body portion (42m), a flange portion (60) pro-
jecting outward from an outer surface of the main
body portion (42m), and a plurality of spring attach-
ment portions (61) for attaching an attaching spring.
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