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[0001] BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention relates to an
illuminating device, and more particularly to an illuminating device using a light source having a strong light
directivity such as a light emitting diode.

[0002] 2. Description of the Related Art Conventionally, an illumination device using a light source having a
strong light directivity such as a light emitting diode is known. Since this type of illumination device has a very
strong light directivity, When touched, it is dazzling and uncomfortable, so it is used for lighting that does not
allow direct light to enter the eye, such as spot lighting or indirect lighting, and the light source is covered with a
filter to reduce the directivity of the light. It was used.

[0003] However, when the light source is covered with a filter to reduce glare, the glare cannot be reduced
unless the distance between the light source and the filter is large, resulting in an increase in the size of the
apparatus. There was a problem.

[0004] Therefore, the present invention provides a diffusion plate for diffusing light having strong directivity
and a uniform plate for uniforming the light diffused by the diffusion plate in a plane, thereby reducing the scale
of the apparatus, and the light emitting surface is visible to the eyes. An object of the present invention is to
provide an illumination device using a light source with strong directivity of light that does not feel dazzling
even when touched.

[0005] As means for solving the above-mentioned problems, the present invention provides a plurality of light
sources having high directivity of light, arranged so that the directivity of light is aligned in a certain direction,
and are arranged at predetermined intervals. A diffusion plate for covering the light of the light source and
blocking the light of the light source by separating the light from the light source by a first distance in the
direction of light of the light source, and a distance of the second distance on the diffusion plate. And a uniform
plate for further diffusing the light diffused by the diffusion plate and making it uniform on the plate.

[0006] Thereby, light with strong directivity is diffused by the diffusion plate, further diffused by the uniform
plate, and uniformed on the plate, and the directivity of light with strong directivity is reduced.

[0007] It is preferable that the diffusion plate covers each of the light sources individually and blocks the light of
the light sources.

[0008] The diffusion plate is preferably a transparent base material mixed with powder that diffuses light.

[0009] It is preferable to add an ultraviolet absorber to the diffusion plate. Thereby, the transmission of
ultraviolet rays is reduced.

[0010] It is preferable to use a light source that emits red, green, and blue light as the light source, and control
the brightness of each light source to change the color tone of the light. In that case, it is also preferable to add a
light source that emits white light to the light source and control the color tone of the light source.

[0011] The light source is preferably a light source that emits white light at the center of a light source that emits
red, green, and blue light.

[0012] The light source is a set of light sources that emit red, green, blue, and white light, and the light source
that emits red, green, and blue light is arranged at the apex of an equilateral triangle, respectively, A light source
that emits white light is arranged in the center, and the distance between the light source that is the vertex of
each pair and the light source that is the vertex of the other adjacent pair is equal, and the light source of the
adjacent light source It is preferable to arrange a plurality of colors so as not to have the same color. The light
source is preferably a light emitting diode.
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[0013] DESCRIPTION OF THE PREFERRED EMBODIMENTS The present invention will be described
below with reference to the drawings. FIG. 1 is a diagram showing a lighting device according to a first
embodiment of the present invention.

[0014] In FIG. 1, in the illumination device of the present embodiment, a plurality of light emitting diodes 11
are arranged on a case 12 with the light direction directed from the installation surface in the vertical direction
and arranged at equal intervals in the horizontal direction and the vertical direction. A diffusion plate 13 for
diffusing light having a strong directivity of the light emitting diode 11 so as to cover the light emitting diode 11
while blocking the light, and a uniform illuminance of the light diffused by the diffusion plate 13 on the plate A
plate 14 is provided.

[0015] In order to diffuse the light having strong directivity from the light emitting diode 11, the diffusion plate
13 is mixed with a diffusing agent (powder such as glass) for irregularly reflecting light in an unsaturated
polyester resin or the like that is a transparent base material. Is.

[0016] The degree to which the light from the light emitting diode 11 is diffused by the diffusion plate 13 (the
degree of diffusion) increases as the plate thickness increases (the degree of diffusion increases), and the light in
the direction in which the light emitting diode 11 has directivity. The strength of is weakened.

[0017] Similarly, if the amount of the diffusing agent mixed in the diffusion plate 13 is increased, the diffusivity
increases, and if the distance between the diffusion plate 13 and the light emitting diode 11 (the distance A in
the figure) is increased, the diffusivity increases. .

[0018] Such diffusion by the diffusing plate 13 is such that the light of the individual light emitting diodes 11
can be confirmed, and the uniform plate 14 is overlapped thereon to make the light intensity uniform, so that the
light of the individual light emitting diodes 11 is emitted. It becomes impossible to confirm, and the brightness
on the uniform plate 14 is equal everywhere.

[0019] The uniform plate 14 may be made of the same material as that of the diffusion plate 13 or may be a
milky white plate made of milky acrylic material or polycarbonate resin. When the distance between the
uniform plate 14 and the diffuser plate 13 (distance B in the figure) becomes longer, the light diffused by the
diffuser plate 13 is further diffused, and the lights of the adjacent light emitting diodes 11 are fused to form a
uniform plate 14. Makes uniform light.

[0020] If the distance between the uniform plate 14 and the diffusion plate 13 is increased, the light is diffused
more. Therefore, even if the distance between adjacent light emitting diodes 11 (the distance C in the figure) is
increased, the light is uniformized on the uniform plate 14. To do.

[0021] The distance between adjacent light-emitting diodes 11 is 0. When the illuminance of light hitting the
uniform plate 14 (illuminance on the diffusion plate 13 side of the uniform plate 14) is 1, the value at the
position of the light-emitting diode 11 in the directivity direction is 1. A distance of 9 is preferable.

[0022] According to the experiment, the thickness of the diffusion plate 13 is 3 mm, the weight ratio of the
diffusing agent to the base material is 50%, the distance from the light emitting diode 11 to the diffusion plate
13 is 5 mm, and the distance between the uniform plate 14 and the diffusion plate 13 is It was found that when
the distance was 40 mm, the distance between the adjacent light emitting diodes 11 was about 10 mm, and the
light became uniform.

[0023] As described above, in this embodiment, the light having a strong directivity of the light emitting diode
11 is diffused by the diffusion plate 13, and the diffused light is received and further diffused by the uniform
plate 14. The distance to the plate 14 can be shortened, and the light emitted from the uniform plate 14 can be
seen as uniform light on the uniform plate 14 from any viewpoint away from the uniform plate 14. It is possible
to prevent glare from touching the eyes while suppressing the scale of the apparatus.

[0024] Further, if an ultraviolet absorber is added to the diffusion plate 13, the transmission of ultraviolet rays
emitted from the light emitting diode can be reduced, and deterioration of peripheral devices can be alleviated.
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[0025] In the present embodiment, the light emitting diodes 11 are arranged in a square shape. However, the
present invention is not limited to this. For example, the light emitting diodes 11 may be arranged in a circular
shape.

[0026] As another aspect of the present embodiment, a material similar to that of the diffusion plate 13 is
attached as a cap of the light emitting diode 11 and is covered with the uniform plate 14. By comprising in this
way, an apparatus can be reduced more in size.

[0027] Next, FIGS. 2-3 is a figure which shows the illuminating device of 2nd Embodiment of this invention.
Since this embodiment is configured in substantially the same manner as the first embodiment described above,
FIG. 1 is used, and the same components are denoted by the same reference numerals, and only the
characteristic portions are described.

[0028] The present embodiment is characterized in that the color tone and luminance of illumination are
changed using red, green, blue, and white light emitting diodes.

[0029] Specifically, as shown in FIG. 2A, a red light-emitting diode 11R, a green light-emitting diode 11G, and
a blue light-emitting diode 11B are arranged at each vertex of an equilateral triangle, and a white light-emitting
diode 11W is arranged at the center thereof. This arrangement facilitates color mixing.

[0030] Here, the distance between the red light emitting diode 11R, the green light emitting diode 11G, and the
blue light emitting diode 11B corresponding to the length of the side of the regular triangle is 12.7 mm. In this
case, the distance between the diffusion plate 13 and the uniform plate 14 needs to be 55 mm or more.

[0031] Based on such light emitting diodes arranged in an equilateral triangle, as shown in FIG. 2B, the light
emitting diodes are arranged in a vertically long case 15 so that the colors of adjacent light emitting diodes do
not become the same color. In the figure, R represents a red light emitting diode 11R, G represents a green light
emitting diode 11G, B represents a blue light emitting diode 11B, and W represents a white light emitting diode
11W. The distance pitch (distance E in the figure) between the adjacent equilateral triangles is 8.89 mm.

[0032] A plurality of cases 15 as shown in FIG. 2B are arranged side by side as shown in FIG. 3, and the top is
covered with a diffusion plate 13 and a uniform plate 14. At this time, the distance pitch (distance F in the
figure) between the adjacent light emitting diodes of the adjacent cases 15 is 8 mm.

[0033] Each light emitting diode can be adjusted in luminance for each color, and the emission color can be
changed by adjusting the luminance of each of the red, green, and blue light emitting diodes. By adjusting the
luminance, the luminance of the entire light emitting surface can be adjusted.

[0034] As described above, in the present embodiment, the red, green, blue, and white light emitting diodes are
used as one set, and a plurality of these sets are used as light sources, and the diffusion plate 13 and the uniform
plate 14 cover the light source. The light emitted from the plate 14 is made uniform on the uniform plate 14 so
as not to feel dazzling even when touched by the eyes. By adjusting the luminance of each light emitting diode,
the color tone of the light emitting surface, The brightness can be adjusted.

[0035] In addition, since the white light emitting diode is arranged at the center of the red, green, and blue light
emitting diodes, intermediate colors between white and each color (red, green, and blue) can be emitted
uniformly.

[0036] As another aspect of the present embodiment, as shown in FIG. 4, a set of light emitting diodes as shown
in FIG. The distance between the diodes and the adjacent light emitting diodes so as to be the apex of the regular
hexagon is made equal, and the light emitting diodes forming the apex of the regular hexagon and the light
emitting diodes at the adjacent apexes are arranged differently. With this configuration, uniform light emission
can be obtained.

[0037] According to the present invention, the light from the light source having a strong directivity is diffused
by the diffusion plate and further diffused by the uniform plate. Therefore, even if the distance from the light
source to the uniform plate is shortened, the light is emitted. Can be weakened, and the intensity of light on the
light emitting surface can be made uniform.
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[0038] Further, if a light source that emits red, green, and blue light is used as the light source and the luminance
of each light source is controlled, the color tone and luminance of the light can be changed.

[0039] If a white light source is added to the red, green, and blue light sources and the luminance of the light
source is controlled, the color tone can be greatly changed.
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