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Description

[0001] The present invention relates to an edge light-
type lighting device wherein light from a primary light
source such as an LED disposed on at least one side
face side of a light guide plate enters the light guide plate
and emits light from one principal plane (light emitting
surface) of the light guide plate, and more particularly to
an edge light-type lighting device suitable as a lighting
device which is used by being attached to a ceiling sur-
face or the like of an office, a house or the like.
[0002] An edge light-type backlight is widely used as
a backlight for a liquid crystal display in a liquid crystal
television, a personal computer or the like. In an edge
light-type backlight, light from a primary light source (e.g.,
an LED) disposed on at least one side face side of a light
guide plate enters the light guide plate and emits from
the whole of one principal plane (light emitting surface)
of the light guide plate, and therefore the light can be
emitted as planar light.
[0003] Such an edge light-type backlight therefore has
been applied to lighting equipment which is used by at-
taching to a ceiling surface or the like of an office, a house
or the like (see Patent Literature 1, for example).
[0004] Furthermore, an edge light-type lighting device
having an LED as a light source has been widespread,
since improvement in luminous efficiency and the cost
reduction of an LED in recent years have enabled weight
saving of lighting equipment by thinning and also have
realized light performance fitting user’s lifestyle using a
dimming function, which is a strong point of an LED, in
lighting equipment having an LED as a light source (see
Patent Literature 2, for example).
[0005] Furthermore, in order to further increase light
utilization efficiency by a light guide plate, Patent Litera-
ture 3, for example, suggests a light guide plate wherein
a number of protruded strip patterns each having a trap-
ezoidal cross section are formed on a light emitting sur-
face of the light guide plate at a predetermined pitch and
a number of recessed strip patterns each having a V-
shaped (V groove-shaped) cross section are formed on
a bottom surface, which is a face opposite to the light
emitting surface of the light guide plate, at a predeter-
mined pitch.
[0006] According to the invention of Patent Literature
3, light which has entered a light guide plate through a
light entering end face is efficiently reflected at an oblique
surface of each recessed strip pattern, which is formed
on a bottom surface and has a V-shaped (V groove-
shaped) cross section, toward light emitting surface, and
the reflected light is transmitted through each protruded
strip pattern, which is formed on a light emitting surface
of the light guide plate and has a trapezoidal cross sec-
tion, and can emit in the front direction of the light emitting
surface as planar light.
[0007] It is to be noted that the protruded strip patterns
on the light emitting surface of the light guide plate are
extended in a direction perpendicular to the light entering

end face while the recessed strip patterns on the bottom
surface (face opposite to the light emitting surface) of the
light guide plate are extended in a direction parallel to
the light entering end face.
[0008]

Patent Literature 1: JP H03-81907 A
Patent Literature 2: JP 2013-30279 A
Patent Literature 3: WO 2006/013969
US 2005/0243575 A1 describes a side light type
spread illuminating apparatus comprising a light con-
ductive plate having a plurality of prisms formed on
a light exit surface thereof, point light sources, and
a prism sheet disposed on the light conductive plate,
wherein the prisms have respective circular arc con-
figurations with a common curvature in cross section
taken along a line orthogonal to the direction the
prisms extend.

[0009] When an edge light-type lighting device having
a light guide plate described in Patent Literature 3 is used
as lighting equipment after being attached to a ceiling
surface or the like of an office, a house or the like, planar
light which emits from the light emitting surface can shine
substantially evenly on a floor surface immediately below
the lighting device and the periphery thereof. However,
substantially uniform luminance distribution over the
whole light emitting surface is not realized when looking
up at the planar light emitting surface of the lighting device
attached to the ceiling surface.
[0010] Especially, when a user at a position away from
an area immediately below the light emitting surface of
the lighting device by a predetermined distance looks up
at (which will be hereinafter referred to as "oblique view")
the light emitting surface at a predetermined inclination
angle (which will be hereinafter referred to as "oblique
viewing angle")from the light entering end face side of
the light guide plate, the luminance significantly changes
in a middle area of the light emitting surface under the
effect of the V-shaped recessed strip patterns (each hav-
ing a V-shaped cross section) formed on the bottom sur-
face to be parallel to the light entering end face of the
light guide plate, and therefore the middle area looks dark
and brightness unevenness is generated.
[0011] When brightness unevenness is generated in
an oblique view toward the light emitting surface as de-
scribed above, the external appearance deteriorates and
the commodity value lowers.
[0012] Therefore, an object of the present invention is
to provide an edge light-type lighting device which can
realize high immediately-below illuminance and can elim-
inate brightness unevenness on the light emitting surface
in an oblique view.
[0013] In order to achieve the above object, according
to claim 1, there is provided an edge light-type lighting
device wherein a primary light source is installed on at
least one side face side of a light guide plate, which has
a light emitting surface, a bottom surface facing the light
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emitting surface, and a light entering end face through
which light that emits from the primary light source in-
stalled on at least one side face enters, wherein when
defining a normal line of an X-Y plane composed of an
X axis and a Y axis perpendicular to the X axis as a Z
axis, the primary light source is disposed parallel to the
X axis, the light guide plate is disposed parallel to the X-
Y plane, and the light entering end face of the light guide
plate is parallel to an X-Z plane, the light guide plate has
a plurality of recessed strip patterns, which are formed
on the bottom surface at a predetermined pitch and are
parallel to the X axis direction, and a plurality of protruded
strip patterns, which are formed on the light emitting sur-
face at a predetermined pitch and are parallel to the Y
axis direction, each of the recessed strip patterns has
first oblique surfaces on an inner side and second oblique
surfaces, which are continuous with the first oblique sur-
faces and have an outward opening, in a cross section
parallel to a Y-Z plane, and has a stepped V shape where-
in a vertical angle formed by the first oblique surfaces
facing each other is set in a range of 95° to 110° while
an apparent vertical angle formed between the second
oblique surfaces facing each other is set in a range of
60° to 75°, and when defining one side of each of the first
oblique surfaces as a first oblique side and one side of
each of the second oblique surfaces as a second oblique
side in a cross section parallel to the Y-Z plane and de-
fining a total length of the continuous first oblique side
and second oblique side as a total oblique side length, a
ratio of an oblique side length of the second oblique side
to the total oblique side length is set in a range of 40%
to 65%.
[0014] According to the lighting device of claim 2, each
of the protruded strip patterns formed on the light emitting
surface of the light guide plate has a trapezoidal, lenticu-
lar lens-shaped or parabolic cross section.
[0015] According to the lighting device of claim 3, a
reflection sheet which reflects light is provided on a bot-
tom surface side of the light guide plate, and a diffusion
sheet which uniformly diffuses light is provided on a light
emitting surface side of the light guide plate.
[0016] According to the lighting device of claim 4, a
reflection sheet which reflects light is provided on a bot-
tom surface side of the light guide plate.
[0017] According to a lighting device of the present in-
vention, each recessed strip pattern on a bottom surface
of a light guide plate has first oblique surfaces on the
inner side and second oblique surfaces, which are con-
tinuous with the first oblique surfaces and have an out-
ward opening, in a cross section parallel to the Y-Z plane,
and has a stepped V shape wherein a vertical angle
formed by the first oblique surfaces facing each other is
set in a range of 95° to 110° while an apparent vertical
angle formed by the second oblique surfaces facing each
other is set in a range of 60° to 75°. When defining one
side of each of the first oblique surfaces as a first oblique
side and one side of each of the second oblique surfaces
as a second oblique side in a cross section parallel to

the Y-Z plane and defining the total length of the contin-
uous first oblique side and second oblique side as a total
oblique side length, the ratio of the oblique side length
of the second oblique side to the total oblique side length
is set in a range of 40% to 65%.
[0018] As a result, light which emits from the light emit-
ting surface can shine on an area immediately below the
lighting device with high illuminance, and brightness un-
evenness on the light emitting surface in an oblique view
can be eliminated.
[0019]

Fig. 1 illustrates an exploded perspective view of an
edge light-type lighting device according to an em-
bodiment of the present invention.
Fig. 2 illustrates a sectional view taken along line A-
A of Fig. 1.
Fig. 3 illustrates a schematic perspective view of a
state where a lighting device according to an em-
bodiment is installed on a ceiling surface.
Fig. 4 illustrates an enlarged view of recessed strips,
which are formed on a bottom surface of a light guide
plate of a lighting device according to an embodiment
and respectively have a V-shaped cross section.
Fig. 5 illustrates a view of a manner that light enters
an oblique surface of a recessed strip, which is
formed on a bottom surface of a light guide plate of
a lighting device according to an embodiment and
has a V-shaped cross section, and is reflected to-
ward the light emitting surface side.
Fig. 6 illustrates a schematic view of the structure of
a lighting device to be used for explanation on ad-
vantageous effects of the present invention.
Fig. 7 illustrates a view which shows the measure-
ment result of luminous intensity distribution of light
which emits from the light emitting surface of a light-
ing device (having a structure wherein recessed
strips each having a simple V-shaped cross section
and a vertical angle of 100° are formed on a bottom
surface of a light guide plate) of Fig. 6.
Fig. 8 illustrates a view which shows the measure-
ment result of luminance distribution on a light emit-
ting surface in an oblique view using a lighting device
wherein recessed strips each having a simple V-
shaped cross section and a vertical angle of 100°
are formed on a bottom surface of a light guide plate.
Fig. 9 illustrates a view which shows the measure-
ment result of luminous intensity distribution of light
which emits from the light emitting surface when re-
cessed strips each having a simple V-shaped cross
section and a vertical angle of 70° are formed on a
bottom surface of a light guide plate.
Fig. 10 illustrates a view which shows the measure-
ment result of luminance distribution on a light emit-
ting surface in an oblique view using a lighting device
wherein recessed strips each having a simple V-
shaped cross section and a vertical angle of 70° are
formed on a bottom surface of a light guide plate.
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Fig. 11 illustrates a view which shows the measure-
ment result of luminance distribution on a light emit-
ting surface in an oblique view at an oblique viewing
angle of 10° when the ratio (oblique side length ratio)
of the oblique side length of the second oblique side
to the total oblique side length (oblique side length
of the first oblique side + the second oblique side)
regarding V-shaped recessed strips formed on a bot-
tom surface of a light guide plate of a lighting device
according to a first embodiment is changed.
Fig. 12 illustrates a view which shows the measure-
ment result of luminance distribution on a light emit-
ting surface in an oblique view at an oblique viewing
angle of 20° when the ratio (oblique side length ratio)
of the oblique side length of the second oblique side
to the total oblique side length (oblique side length
of the first oblique side + the second oblique side)
regarding V-shaped recessed strips formed on the
bottom surface of the light guide plate of the lighting
device according to the first embodiment is changed.
Fig. 13 illustrates a view which shows the measure-
ment result of luminance distribution on a light emit-
ting surface in an oblique view using a lighting device
wherein recessed strips each having a simple V-
shaped cross section and a vertical angle of 110°
are formed on a bottom surface of a light guide plate.
Fig. 14 illustrates a view which shows the measure-
ment result of luminance distribution on a light emit-
ting surface in an oblique view using a lighting device
wherein recessed strips each having a simple V-
shaped cross section and a vertical angle of 60° are
formed on a bottom surface of a light guide plate.
Fig. 15 illustrates a view which shows the measure-
ment result of luminance distribution on a light emit-
ting surface in an oblique view at an oblique viewing
angle of 10° when the ratio (oblique side length ratio)
of the oblique side length of the second oblique side
to the total oblique side length (oblique side length
of the first oblique side + the second oblique side)
regarding V-shaped recessed strips formed on a bot-
tom surface of a light guide plate of a lighting device
according to a second embodiment is changed.
Fig. 16 illustrates a view which shows the measure-
ment result of luminance distribution on a light emit-
ting surface in an oblique view at an oblique viewing
angle of 20° when the ratio (oblique side length ratio)
of the oblique side length of the second oblique side
to the total oblique side length (oblique side length
of the first oblique side + the second oblique side)
regarding V-shaped recessed strips formed on the
bottom surface of the light guide plate of the lighting
device according to the second embodiment is
changed.

[0020] Fig. 1 illustrates an exploded perspective view
of an edge light-type lighting device according to an ex-
ample of an embodiment of the present invention, and
Fig. 2 illustrates a sectional view taken along line A-A of

Fig. 1. According to an edge light-type lighting device 1
of this embodiment, it is to be noted that the Z axis rep-
resents the normal line of the X-Y plane composed of the
X axis and the Y axis perpendicular to the X axis, and
the Z axis direction represents the light emitting direction.
[0021] As illustrated in Figs. 1 and 2, the edge light-
type lighting device 1 according to this embodiment is
provided with: a light guide plate 2, which is a transparent
structure formed of a transparent resin (e.g., acrylic resin)
or the like; light emitting units 3a and 3b, which are dis-
posed respectively at end faces (which will be hereinafter
referred to as "light emitting end faces") 2a and 2b sides
on both sides of the light guide plate 2 in the Y axis di-
rection; a reflection sheet 4, which is installed on a pos-
terior surface (which will be hereinafter referred to as
"bottom surface") 2c side of the light guide plate 2; and
a diffusion sheet 5, which is installed on an anterior sur-
face (which will be hereinafter referred to as "light emitting
surface") 2d side of the light guide plate 2 and functions
as an optical sheet, as main components.
[0022] In a case where the lighting device 1 is installed
on a ceiling surface of an office, a house or the like, it is
to be noted that the reflection sheet 4 side is located on
a ceiling surface 10 and light emits downward (toward a
floor surface side) from the diffusion sheet 5 side (light
emitting surface 2d side) as illustrated in Fig. 3.
[0023] A plurality of recessed strips 6, which are ex-
tended in the X axis direction and respectively have a V-
shaped (V groove-shaped) cross section, are formed on
the bottom surface 2c of the light guide plate 2 at a pre-
determined pitch. Moreover, a plurality of protruded strips
7, which are extended in the Y axis direction and respec-
tively have a trapezoidal cross section, are formed on
the light emitting surface 2d of the light guide plate 2 at
a predetermined pitch (details of the light guide plate 2
will be described later).
[0024] The light emitting units 3a and 3b as primary
light sources are disposed along the X axis respectively
on the both side end faces (light entering end faces 2a
and 2b) in the Y axis direction of the light guide plate 2,
and a plurality of LEDs (light emitting diodes) 8 as light
sources are disposed in the light emitting units 3a and
3b linearly along the X axis direction of the light guide
plate 2 at a predetermined interval. The disposition inter-
val of the LEDs 8 is approximately several millimeters to
20 millimeters, for example. It is to be noted that a con-
tinuous light source such as a cold cathode tube may be
employed as a light source in place of an LED.
[0025] Light emitted from the respective LEDs 8 of the
light emitting units 3a and 3b is introduced from the light
entering end faces 2a and 2b on both sides of the light
guide plate 2 in the Y axis direction in the light guide plate
2. Although the light emitting units 3a and 3b are disposed
on both side end faces (light entering end faces 2a and
2b) in the Y axis direction of the light guide plate 2 in the
structure of this embodiment, it is to be noted that one
light emitting unit may be disposed only on an end face
on either side.
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[0026] The reflection sheet 4 has a function to cause
light, which has been emitted outward from the bottom
surface 2c of the light guide plate 2, of light, which has
entered through the light entering end faces 2a and 2b
of the light guide plate 2, to enter again the light guide
plate 2. The reflection sheet 4 desirably has reflectance
equal to or higher than 95%, so as to enhance the light
utilization efficiency. Examples of the material of the re-
flection sheet 4 include metallic foil such as aluminum,
silver or stainless steel, white coating, foamed PET (pol-
yethylene terephthalate) resin, and the like.
[0027] The diffusion sheet 5 installed on the light emit-
ting surface 2d side, which is the anterior surface side
(front side) of the light guide plate 2, has a function to
appropriately uniformize light, which has been emitted
from the light emitting surface 2d of the light guide plate
2, so as to suppress brightness unevenness and improve
the appearance.
[0028] According to a lighting device to be used on a
ceiling surface of an office, a house or the like, the light
emitting surface (light emitting surface) of the lighting de-
vice is viewed directly and therefore the appearance
quality is valued. Accordingly, one or a plurality of diffu-
sion sheets are sometimes used. The diffusion sheet 5
may be a plate member (e.g. PMMA, PC or the like) cre-
ated from resin having diffusibility, or may be a protective
cover member formed by thermoforming such a plate
and processing the same into a three-dimensional shape.
It is to be noted that installation of a diffusion sheet 5 on
the light emitting surface 2d side of the light guide plate
2 is not essential, and a diffusion sheet 5 may be omitted
according to the installation site, application or the like
of the lighting device 1.

(Structure of Bottom Surface 2c of Light Guide Plate 2)

[0029] As illustrated in Fig. 1, the recessed strips 6 are
formed on the bottom surface 2c of the light guide plate
2 at a predetermined pitch. Each recessed strip 6 is
formed to have a V-shaped (V groove-shaped) cross sec-
tion and is extended in the X axis direction. Specifically,
each recessed strip 6 is formed to have a stepped V-
shaped (which will be hereinafter referred to simply as
"V-shaped") cross section as illustrated in the enlarged
view of Fig. 4.
[0030] Each recessed strip 6 having a V-shaped cross
section is composed of first oblique surfaces 6a on the
inner side having a vertical angle θ1 set in a range of 95°
to 110°, e.g. 100°, and second oblique surfaces 6b, which
are continuous with the first oblique surfaces 6a, form an
apparent vertical angle θ2 set in a range of 60° to 75°,
e.g. 70°, and have an outward opening (details of the first
oblique surfaces 6a and the second oblique surfaces 6b
which compose each recessed strip 6 will be described
later).
[0031] According to each recessed strip 6 having a V-
shaped cross section illustrated in Fig. 4, it is to be noted
that one side of each of the first oblique surfaces 6a will

be referred to as a first oblique side 6a’ while one side
of each of the second oblique surfaces 6b will be referred
to as a second oblique side 6b’.
[0032] In addition, in this embodiment, when defining
the total length of the continuous first oblique side 6a’
and second oblique side 6b’ as a total oblique side length,
the ratio (which will be hereinafter referred to as "oblique
side length ratio") of the oblique side length of the second
oblique side 6b’ to the total oblique side length (oblique
side length of the first oblique side 6a’ + the second ob-
lique side 6b’) is set at approximately 40% to 65%.

(Structure of Light Emitting Surface 2d of Light Guide 
Plate 2)

[0033] As illustrated in Fig. 2, a plurality of protruded
strips 7 each having a trapezoidal cross section parallel
to the X-Z plane are formed on the light emitting surface
2d of the light guide plate 2 at a predetermined pitch and
are extended in the Y axis direction. A general height of
the trapezoidal protruded strips 7 is set in a range of
0.001 mm to 0.1 mm, for example, and a general incli-
nation angle of the protruded strips 7 each having a trap-
ezoidal cross section is set in a range of 30° to 60°, for
example.
[0034] Although each protruded strip 7 formed on the
light emitting surface 2d of the light guide plate 2 in this
embodiment has a trapezoidal cross section, it is to be
noted that each protruded strip 7 may alternatively be a
so-called lenticular lens shape having a circular arc-
shaped, hyperbolic or parabolic cross section.
[0035] Next, a principle that the luminance in the frond
direction (Z axis direction) is improved in a case where
recessed strips (the vertical angle θ1 of the first oblique
surfaces 6a is 100°) 6 each having a V-shaped cross
section are formed on the bottom surface 2c of the light
guide plate 2 and protruded strips 7 (the inclination angle
between an oblique side which composes a cross section
and the light emitting surface 2d is 55°) each having a
trapezoidal cross section are formed on the light emitting
surface 2d of the light guide plate 2 will be described with
reference to Fig. 5. It is to be noted that the principle is
substantially the same at the second oblique surfaces 6b
(the apparent vertical angle θ2 is 70°) of the recessed
strips 6 each having a V-shaped cross section.
[0036] In the lighting device 1 illustrated in Fig. 1, al-
though light which has entered through the light entering
end faces 2a and 2b of the light guide plate 2 is reflected
toward a predetermined direction at the V-shaped re-
cessed strips 6 formed on the bottom surface 2c of the
light guide plate 2 and emits from the light emitting sur-
face 2d, or is transmitted through the V-shaped recessed
strips 6, emits once from the bottom surface 2c of the
light guide plate 2, is diffused by the reflection sheet 4
arranged at a lower part, enters again the light guide plate
2 and emits from the light emitting surface 2d, a main
part of light which emits in the front direction has been
reflected toward a predetermined direction at the V-
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shaped recessed strips 6 of the bottom surface 2c.
[0037] At the light emitting surface 2d (protruded strips
7) and the bottom surface 2c (recessed strips 6) of the
light guide plate 2, light which propagates while being
totally reflected at planes parallel to the X-Y plane some-
times include light, which enters through an oblique sur-
face of a V-shaped recessed strip 6 provided on the bot-
tom surface 2c of the light guide plate 2 as indicated by
a light beam C illustrated in Fig. 5. It is to be noted that
the elevation angle of the light beam C to the oblique
surface of the recessed strip 6 is 10°, and an angle to
the Y axis is 23° in Fig. 5.
[0038] The light beam C is totally reflected at the ob-
lique surface of the V-shaped recessed strip 6 toward a
direction, which has an angle of 22° to the Z axis on a
plane parallel to the light entering end face (X-Z plane),
as reflected light C’. A part of the reflected light emits in
the front direction (Z axis direction) when emitting from
an oblique surface of a protruded strip (protruded strip 7’
in Fig. 5), which is formed on the light emitting surface
2d and has a trapezoidal cross section. The luminous
intensity of light which emits in the front direction there-
fore can be improved.
[0039] Furthermore, a light beam D of light propagating
inside the light guide plate 2 is totally reflected at an ob-
lique surface of a protruded strip (protruded strip 7 in Fig.
5), which is formed on the light emitting surface 2d and
has a trapezoidal cross section, and therefore is deflect-
ed into a light beam C. That is, the light beam C is doubled
by an oblique surface of a protruded strip (protruded strip
7 in Fig. 5), which is formed on the light emitting surface
2d and has a trapezoidal cross section, and the luminous
intensity of light which emits in the front direction there-
fore can be further improved.
[0040] It is to be noted that the light beam D has an
angle of 19° to the X-Y plane and an angle of 16° to the
Y axis in Fig. 5.
[0041] According to the lighting device 1 of this em-
bodiment, each recessed strip 6, which is formed on the
bottom surface 2c of the light guide plate 2 and has a V-
shaped cross section, is composed of the first oblique
surfaces 6a, which has a vertical angle θ1 set in a range
of 95° to 110°, and the second oblique surfaces 6b, which
is continuous with the first oblique surfaces 6a and has
an apparent vertical angle θ2 set in a range of 60° to 75°
as described above, so as to suppress large partial
change in luminance in an oblique view toward the light
emitting surface 2d.
[0042] When θ1 is smaller than 95°, angle dependency
of light which emits from the light emitting surface 2d of
the light guide plate 2 becomes strong and a diffusion
sheet 5 having high diffusibility therefore becomes nec-
essary in order to enhance the screen quality, which is
unfavorable in terms of energy efficiency. When θ1 ex-
ceeds 110°, the luminance gradient in the vicinity of the
center of the light guide plate 2 along the Y axis direction
becomes large, and it becomes impossible to cancel the
luminance gradient with the effect of deflection by the

second oblique surfaces 6b.
[0043] When θ2 is smaller than 60°, it becomes difficult
to release the light guide plate from a mold in creating
the light guide plate. When θ2 exceeds 75°, the maximum
light emitting angle in emitting from the light emitting sur-
face 2d becomes the normal direction, and therefore the
effect to lower the light entering end face 2a (light emitting
unit 3a) side of the light guide plate 2 and to heighten the
light entering end face 2b (light emitting unit 3b) side be-
comes weaker in an oblique view from below the light
emitting unit 3b side of the light guide plate 2.
[0044] The following description will explain the reason
that it becomes possible to suppress large partial change
in the luminance in an oblique view toward the light emit-
ting surface 2d when each recessed strip 6, which is
formed on the bottom surface 2c of the light guide plate
2 and has a V-shaped cross section, is composed of the
first oblique surfaces 6a, which has a vertical angle θ1
set in a range of 95° to 110°, and the second oblique
surfaces 6b, which is continuous with the first oblique
surface 6a and has an apparent vertical angle θ2 set in
a range of 60° to 75°.
[0045] It is to be noted that a lighting device to be used
here for explanation has a structure illustrated in Fig. 6,
wherein the light guide plate 2 has a square shape with
one side of 600 mm, has a thickness of 3 mm, and has
two light entering end faces 2a and 2b facing each other,
the light emitting surface 2d, and the bottom surface 2c.
The structure of the lighting device 1 illustrated in Fig. 6
is similar to that of the lighting device 1 illustrated in Fig.
1. It is to be noted that lenticular lenses each having a
circular arc-shaped cross section and an aspect ratio of
20% are formed on the light emitting surface 2d of the
light guide plate 2 at a constant pitch of 51 mm in place
of the trapezoidal protruded strips 7 in the lighting device
1 illustrated in Fig. 1.
[0046] The aspect ratio is defined as r/2R (%) when
defining the radius of a circle which traces the vertical
section of a lenticular lens as R and the distance from
the apex of the circular arc which forms the lenticular lens
to the chord as r. Moreover, a diffusion sheet 5 (trade
name: D124) manufactured by TSUJIDEN Co., Ltd. is
provided on the light emitting surface 2d.
[0047] Each recessed strip 6, which is formed on the
bottom surface 2c of the light guide plate 2 and has a V-
shaped cross section, is composed of first oblique sur-
faces 6a, which has a vertical angle θ1 set at 100°, and
second oblique surfaces 6b, which is continuous with the
first oblique surfaces 6a and has an apparent vertical
angle θ2 set at 70°, and has a depth of 7 mm and a pitch
gradually distributed from 570 mm on the light entering
end face side to 100 mm in the middle of the light guide
plate 2 (First Embodiment), or is composed of first oblique
surfaces 6a, which has a vertical angle θ1 set at 110°,
and second oblique surfaces 6b, which is continuous with
the first oblique surface 6a and has an apparent vertical
angle θ2 set at 60°, and has a depth of 7 mm and a pitch
gradually distributed from 840 mm on the light entering
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end face side to 120 mm in the middle of the light guide
plate 2 (Second Embodiment).
[0048] First, for the purpose of comparison, a case
where a recessed strip, which has a simple V-shaped
cross section and a vertical angle of 100° (corresponding
to the first oblique surfaces 6a of the recessed strip 6 of
this embodiment illustrated in Fig. 4), is formed on the
bottom surface 2c of the light guide plate 2 will be de-
scribed.
[0049] Fig. 7 illustrates the measurement result of lu-
minous intensity distribution (solid line) of light (emitting
light) which emits from the light emitting surface 2d at a
position 60 mm away from the light entering end face 2a
on the light emitting unit 3a side toward the inside when
a recessed strip having a simple V-shaped cross section
and a vertical angle of 100° is formed on the bottom sur-
face 2c of the light guide plate 2.
[0050] In the measurement result of luminous intensity
distribution illustrated in Fig. 7, the front direction (Z axis
direction) of the light emitting surface 2d of the light guide
plate 2 is represented as a light emitting angle of 0° and,
in the Z-Y plane, the light entering end face 2a (light emit-
ting unit 3a) side is represented as -90° while the light
entering end face 2b (light emitting unit 3b) side is rep-
resented as +90°.
[0051] It is to be noted that the arrow A direction in
Figs. 6 and 7 represents a light emitting direction of light
(emitting light) which emits from the light emitting surface
2d at a position 60 mm away from the light entering end
face 2a on the light emitting unit 3a side toward the inside.
[0052] In the light intensity distribution (solid line) of
emitting light illustrated in Fig. 7, much light emit to the
central side of the light guide plate 2 with respect to the
Z axis, which is the normal direction of the light emitting
surface 2d of the light guide plate 2, at a position 60 mm
away from the light entering end face 2a on the light emit-
ting unit 3a side toward the inside.
[0053] Furthermore, a number of recessed strips 6
each having a V-shaped cross section are formed on the
bottom surface 2c of the light guide plate 2 in order to
extract more light from the light emitting surface 2d of the
light guide plate 2. The energy of light, which enters
through the light entering end face 2a and propagates
inside the light guide plate 2, therefore emits from the
light emitting surface of the light guide plate 2 before be-
ing transmitted through the vicinity of the central portion
of the light guide plate 2, and accordingly, there is much
emitting light which emits to the central side of the light
guide plate 2, such as emitting light represented by the
A direction.
[0054] The energy of light, which enters through the
light entering end face 2a and propagates inside the light
guide plate 2, however becomes extremely low in a far-
ther area after being transmitted through the vicinity of
the central part of the light guide plate 2. Emitting light,
which is represented by the A direction, in an area from
the light entering end face 2a to the central portion of the
light guide plate 2 therefore becomes considerably weak

in an area beyond the central portion of the light guide
plate 2 in spite of an attempt for generation with propa-
gating light which has entered through the light entering
end face 2a.
[0055] On the contrary, in said area, although there is
much propagating light from the light entering end face
2b, light emission distribution (dotted line) in the A’ direc-
tion by the propagating light becomes strong as illustrat-
ed in Fig. 7, and therefore light emitted in the A direction
cannot be increased even if how much propagating light
from the light entering end face 2b exists.
[0056] Therefore, in an oblique view from below the
light entering end face 2b (light emitting unit 3b) side of
the light guide plate 2, the luminance from the light en-
tering end face 2a to the central portion of the light guide
plate 2 becomes high, the luminance from the central
portion to the light entering end face 2b side becomes
low, and the luminance gradient becomes large in the
vicinity of the central portion of the light guide plate 2 in
luminance distribution along the Y axis direction when
setting the light entering end face 2a of the light guide
plate 2 as the origin of the Y axis as illustrated in Fig. 8.
[0057] Fig. 8 illustrates the measurement result of lu-
minance distribution when the oblique viewing angle α
(see Fig. 3) is 10° and 20°. The horizontal axis represents
a position (mm) from one end face (0 mm: end face on
the light entering end face 2a (light emitting unit 3a) side)
to the other end face (600 mm: end face on the light
entering end face 2b (light emitting unit 3b) side) in a
central portion along the Y axis direction of the light guide
plate 2, while the vertical axis represents luminance.
[0058] In a case where a recessed strip 6 having a
vertical angle of 100° is formed on the bottom surface 2c
of the light guide plate 2 as described above, the lumi-
nance gradient in the vicinity of the central portion of the
light guide plate 2 along the Y axis direction is large in
an oblique view from below the light emitting unit 3b side
of the light guide plate 2. Therefore, in an oblique view
from below the light emitting unit 3b side of the light guide
plate 2, the luminance largely changes in the vicinity of
the central portion of the light guide plate 2, and accord-
ingly, the vicinity of the central portion of the light guide
plate 2 along the Y axis direction looks darker than a
surrounding area to the user (looks as brightness une-
venness).
[0059] Next, a case where a recessed strip (corre-
sponding to the second oblique surface 6b of the re-
cessed strip 6 of this embodiment illustrated in Fig. 4),
which has a simple V-shaped cross section and a vertical
angle of 70°, is formed on the bottom surface 2c of the
light guide plate 2 will be described.
[0060] Fig. 9 illustrates the measurement result of lu-
minance intensity distribution (solid line) of light (emitting
light) which emits from the light emitting surface 2d at a
position 60 mm away from the light entering end face 2a
on the light emitting unit 3a side toward the inside when
a recessed strip, which has a simple V-shaped cross sec-
tion and a vertical angle of 70°, is formed on the bottom
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surface 2c of the light guide plate 2.
[0061] In the measurement result of the luminance in-
tensity distribution (solid line) illustrated in Fig. 9, the front
direction (Z axis direction) of the light emitting surface 2d
of the light guide plate 2 of Fig. 6 is represented as a light
emitting angle of 0° and, in the Z-Y plane, the light en-
tering end face 2a (light emitting unit 3a) side is repre-
sented as -90° while the light entering end face 2b (light
emitting unit 3b) side is represented as +90°.
[0062] In such measurement, a recessed strip 6 having
a vertical angle of 70° is formed on the bottom surface
2c of the light guide plate 2. It is to be noted that the arrow
B direction in Fig. 9 represents the light emitting direction
of light (emitting light) which emits from the light emitting
surface 2d at a position 60 mm away from the light en-
tering end face 2a on the light emitting unit 3a side toward
the inside.
[0063] In the luminance intensity distribution (solid line)
of emitting light illustrated in Fig. 9, more light emits to
the light entering end face 2a (light emitting unit 3a) side
than the case of the recessed strip 6 having a vertical
angle of 100° with respect to the Z axis, which is the
normal direction of the light emitting surface 2d of the
light guide plate 2. This indicates that light, which emits
to the light entering end face 2a (light emitting unit 3a)
side, of light, which emits from the light emitting surface
2d, has high energy.
[0064] Therefore, although much propagating light ex-
ists in light, which emits from the light emitting unit 3a
(LED 8) on the light entering end face 2a side and enters
the light guide plate 2, before reaching the vicinity of the
central portion of the light guide plate 2, the luminance
does not increase before reaching the vicinity of the cen-
tral portion of the light guide plate 2 in an oblique view
from below the light entering end face 2b (light emitting
unit 3b) side of the light guide plate 2, since light emits
from the light emitting surface 2d in the B direction as
illustrated in Fig. 9.
[0065] In addition, although the amount of light propa-
gating in the light guide plate 2 along the Y axis direction
to the light entering end face 2b side after exceeding the
vicinity of the central portion of the light guide plate 2
along the Y axis direction, propagating light, which enters
the light guide plate 2 through the light emitting unit 3b
on the light entering end face 2b side, can cause light
(luminous intensity distribution of emitting light shown by
dotted line) to emit from the light emitting surface 2d in
the B’ direction.
[0066] Therefore, in an oblique view from below the
light entering end face 2b (light emitting unit 3b) side of
the light guide plate 2, a simple luminance gradient is
obtained wherein the luminance on the light entering end
face 2a (light emitting unit 3a) side of the light guide plate
2 becomes low while the luminance on the light entering
end face 2b (light emitting unit 3b) side becomes high,
when setting the light entering end face 2a of the light
guide plate 2 as the origin of the Y axis as illustrated in
Fig. 10.

[0067] Fig. 10 illustrates the measurement result of lu-
minance distribution when the oblique viewing angle α
(see Fig. 3) is 10° and 20°. The horizontal axis represents
a position (mm) from one end face (0 mm: end face on
the light entering end face 2a (light emitting unit 3a) side)
to the other end face (600 mm: end face on the light
entering end face 2b (light emitting unit 3b) side) in a
central portion along the Y axis direction of the light guide
plate 2, while the vertical axis represents luminance.
[0068] In a case where a recessed strip 6 having a
vertical angle of 70° is formed on the bottom surface 2c
of the light guide plate 2 as described above, a simple
luminance gradient is obtained wherein the luminance
on the light entering end face 2a (light emitting unit 3a)
side of the light guide plate 2 becomes low while the
luminance on the light entering end face 2b (light emitting
unit 3b) side becomes high in an oblique view from below
the light emitting unit 3b side of the light guide plate 2.
[0069] Accordingly, by synthesizing the respective lu-
minance distributions illustrated in Figs. 8 and 10, the
luminance on the side of an oblique view can be height-
ened and the luminance on the side facing the same can
be lowered, regarding the luminance gradient from the
light entering end face 2a (light emitting unit 3a) to the
light entering end face 2b (light emitting unit 3b) of the
light guide plate 2 along the Y axis direction in an oblique
view. As a result, a monotonous luminance gradient hav-
ing no large local change in luminance can be realized,
and therefore, luminance unevenness in an oblique view
by a user (viewer) of the light emitting surface 2d can be
reduced and the external appearance can be improved.
[0070] That is, in the first embodiment wherein each
recessed strip 6, which is formed on the bottom surface
2c of the light guide plate 2 and has a V-shaped cross
section, is composed of the first oblique surfaces 6a,
which form a vertical angle θ1 set at 100°, and the second
oblique surfaces 6b, which are continuous with the first
oblique surfaces 6a and have an apparent vertical angle
θ2 set at 70°, as illustrated in Fig. 4, it is possible to de-
crease change in luminance distribution between the light
entering end face 2b (light emitting unit 3b) and the light
entering end face2a (light emitting unit 3a) in the vicinity
of the center of the light guide plate 2 along the Y axis
direction in an oblique view toward the light emitting sur-
face 2d.
[0071] Next, according to a lighting device 1 having a
light guide plate 2 of a first embodiment, luminance dis-
tribution on the light guide plate 2 along the Y axis direc-
tion in an oblique view from below the light entering end
face 2b (light emitting unit 3b) side of the light guide plate
2 was measured.
[0072] Fig. 11 illustrates the measurement result of lu-
minance distribution on the light emitting surface 2d in
an oblique view from the light emitting unit 3b side with
an oblique viewing angle α (see Fig. 3) of 10°, and Fig.
12 illustrates the measurement result of luminance dis-
tribution on the light emitting surface 2d in an oblique
view from the light emitting unit 3b side with an oblique
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viewing angle α (see Fig. 3) of 20°.
[0073] In Figs. 11 and 12, it is to be noted that the
horizontal axis represents a position (mm) from one end
face (0 mm: end face on the light entering end face 2a
(light emitting unit 3a) side) to the other end face (600
mm: end face on the light entering end face 2b (light
emitting unit 3b) side) in a central portion along the Y axis
direction of the light guide plate 2, while the vertical axis
represents luminance.
[0074] The light guide plate 2 used in the measurement
has a square shape with one side of 600 mm, and has a
thickness of 3 mm. A recessed strip (the vertical angle
θ1 of the first oblique surface 6a is 100°, and the apparent
vertical angle θ2 of the second oblique surface 6b is 70°)
6 having a V-shaped cross section is formed on the bot-
tom surface 2c, and a protruded strip of a lenticular lens-
shaped cross section (aspect ratio: 20%) is formed on
the light emitting surface 2d of the light guide plate 2. It
is to be noted that the aspect ratio is defined as r/2R (%)
when defining the radius of a circle which traces the ver-
tical section of a lenticular lens as R and the distance
from the apex of the circular arc which forms the lenticular
lens to the chord as r.
[0075] In cases where the oblique viewing angle α (see
Fig. 3) was 10° and 20°, as is clear from the measurement
result in Figs. 11 and 12, change in luminance distribution
was small (especially, the luminance gradient in the vi-
cinity of the central portion (around 200 mm to 400 mm
on the horizontal axis in Figs. 11 and 12) was small) and
uniformity of luminance distribution on the light emitting
surface 2d was at a level having no problem in practical
use when the oblique side length ratio (the ratio (%) of
the oblique side length of the second oblique surface 6b
to the total oblique side length) was set at 44%, 50% and
65% (d, c and b in Figs. 11 and 12).
[0076] In cases where the oblique viewing angle α was
10° and 20°, it is to be noted that uniformity of luminance
distribution on the light emitting surface 2d was at a level
having no problem in practical use even when the oblique
side length ratio (the ratio (%) of the oblique side length
of each of the second oblique surface 6b to the total ob-
lique side length) was set at approximately 40%.
[0077] In the measurement result in Figs. 11 and 12,
in a case where the oblique side length ratio (the ratio
(%) of the oblique side length of the second oblique sur-
face 6b to the total oblique side length) was set at 65%
(b in Figs. 11 and 12), the luminance gradually lowers
from the side of an oblique view to the opposite side, and
therefore the apparent ununiformity of luminance distri-
bution was at an unremarkable level.
[0078] Moreover, in the measurement result in Figs.
11 and 12, when the oblique side length ratio (the ratio
(%) of the oblique side length of each of the second ob-
lique surfaces 6b to the total oblique side length) was set
at 30% and 0% (e and f in Figs. 11 and 12), the luminance
largely changed in the middle area of the light emitting
surface 2d and brightness unevenness was generated.
[0079] In addition, in the measurement result in Figs.

11 and 12, when the oblique side length ratio (the ratio
(%) of the oblique side length of each of the second ob-
lique surfaces 6b to the total oblique side length) was set
at 100% (a in Figs. 11 and 12), a luminance difference
between both ends of the light emitting surface 2d was
large, and luminance on the light entering end face 2a
side looked dark apparently.
[0080] As described above, with the lighting device 1
having the light guide plate 2 according to the first em-
bodiment, it is possible to suppress large change in lu-
minance distribution on the light emitting surface 2d in
an oblique view, by setting the ratio (oblique side length
ratio)of the second oblique side 6b’ to the total oblique
side length (oblique side length of the first oblique side
6a’ + the second oblique side 6b’) at 40% to 65% in a
recessed strip (the vertical angle θ1 of each of the first
oblique surfaces 6a is 100°, and the apparent vertical
angle θ2 of the second oblique surface 6b is 70°) 6, which
is formed on the bottom surface 2c of the light guide plate
2 and has a V-shaped cross section.
[0081] Accordingly, light which emits from the light
emitting surface 2d can shine on an area immediately
below the lighting device 1 with high illuminance, bright-
ness unevenness on the light emitting surface in an ob-
lique view is eliminated, and deterioration of external ap-
pearance can be prevented.
[0082] Next, details of a lighting device 1 having a light
guide plate 2 according to a second embodiment will be
described. It is to be noted that the basic structure of the
lighting device 1 is similar to that of the lighting device 1
(Fig. 6) of the first embodiment, and therefore overlap
explanation will be omitted.
[0083] In the second embodiment, each recessed strip
6, which is formed on the bottom surface 2c of the light
guide plate 2 illustrated in Fig. 4 and has a V-shaped
cross section, is composed of the first oblique surfaces
6a, which form a vertical angle θ1 set at 110°, and the
second oblique surfaces 6b, which are continuous with
the first oblique surfaces 6a and have an apparent vertical
angle θ2 set at 60°. The rest part has the same form as
that of the first embodiment described above, so as to
suppress large partial change in luminance on the light
emitting surface 2d in an oblique view.
[0084] In addition, similar to the first embodiment, Fig.
13 illustrates the measurement result of luminance dis-
tribution when a recessed strip 6, which has a simple V-
shaped cross section and a vertical angle of 110°, is
formed on the bottom surface 2c of the light guide plate
2 and when the oblique viewing angle α (see Fig. 3) is
10° and 20°, and Fig. 14 illustrates the measurement
result of luminance distribution when a recessed strip 6,
which has a simple V-shaped cross section and a vertical
angle of 60°, is formed on the bottom surface 2c of the
light guide plate 2 and when the oblique viewing angle α
(see Fig. 3) is 10° and 20°.
[0085] In Figs. 13 and 14, the horizontal axis repre-
sents a position (mm) from one end face (0 mm: end face
on the light entering end face 2a (light emitting unit 3a)
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side) to the other end face (600 mm: end face on the light
entering end face 2b (light emitting unit 3b) side) in a
central portion along the Y axis direction of the light guide
plate 2, while the vertical axis represents luminance.
[0086] Similar to the first embodiment, by synthesizing
the respective luminance distributions illustrated in Figs.
13 and 14, the luminance gradient from the light entering
end face 2a (light emitting unit 3a) to the light entering
end face 2b (light emitting unit 3b) of the light guide plate
2 along the Y axis direction in an oblique view can be
shifted from monotonous increase to monotonous de-
crease. Since a luminance gradient having no large local
change in luminance can be realized as described above,
luminance unevenness in an oblique view by a user
(viewer) toward the light emitting surface 2d can be re-
duced, and the external appearance can be improved.
[0087] Next, according to a lighting device 1 having a
light guide plate 2 of the second embodiment, luminance
distribution in the light guide plate 2 along the Y axis
direction in an oblique view from below the light entering
end face 2b (light emitting unit 3b) side of the light guide
plate 2 was measured.
[0088] Fig. 15 illustrates the measurement result of lu-
minance distribution on the light emitting surface 2d in
an oblique view at an oblique viewing angle α (see Fig.
3) of 10° from the light emitting unit 3b side, and Fig. 16
illustrates the measurement result of luminance distribu-
tion on the light emitting surface 2d in an oblique view at
an oblique viewing angle α (see Fig. 3) of 20° from the
light emitting unit 3b side.
[0089] In cases where the oblique viewing angle α was
10° and 20°, as is clear from the measurement result in
Figs. 15 and 16, change in luminance distribution was
small (especially, the luminance gradient in the vicinity
of the central portion (around 200 mm to 400 mm on the
horizontal axis in Figs. 15 and 16) was small) and uni-
formity of luminance distribution on the light emitting sur-
face 2d was at a level having no problem in practical use
when the oblique side length ratio (the ratio (%) of the
oblique side length of the second oblique surface 6b to
the total oblique side length) was set at 40%, 50% and
65% (d, c and b in Figs. 15 and 16).
[0090] Moreover, in the measurement result in Figs.
15 and 16, when the oblique side length ratio (the ratio
(%) of the oblique side length of each of the second ob-
lique surfaces 6b to the total oblique side length) was set
at 30% and 0% (e and f in Figs. 15 and 16), the luminance
largely changed in the middle area of the light emitting
surface 2d and brightness unevenness was generated.
[0091] In addition, in the measurement result in Figs.
15 and 16, when the oblique side length ratio (the ratio
(%) of the oblique side length of each of the second ob-
lique surfaces 6b to the total oblique side length) was set
at 100% (a in Figs. 15 and 16), a luminance difference
between both ends of the light emitting surface 2d was
large, and luminance on the light entering end face 2a
side looked dark apparently.
[0092] As described above, with the lighting device 1

having the light guide plate 2 according to the second
embodiment, light which emits from the light emitting sur-
face 2d can also shine on an area immediately below the
lighting device 1 with high illuminance, brightness une-
venness on the light emitting surface in an oblique view
is eliminated, and deterioration of external appearance
can be prevented.

REFERENCE SIGNS LIST

[0093]

1 Lighting Device
2 Light Guide Plate
2a, 2b Light Entering End Face
2c Bottom Surface
2d Light Emitting Surface
3a, 3b Light Emitting Unit
4 Reflection Sheet
5 Diffusion Sheet
6 Recessed Strip (Recessed Strip Pattern)
6a First Oblique surface
6a’ First Oblique Side
7 Protruded Strip (Protruded Strip Pattern)
6b Second Oblique surface
6b’ Second Oblique Side
8 LED (Primary Light Source)

Claims

1. An edge light-type lighting device (1) wherein a pri-
mary light source (8) is installed on at least one side
face side of a light guide plate (2), the light guide
plate having a light emitting surface (2d), a bottom
surface (2c) facing the light emitting surface, and a
light entering end face (2a, 2b) through which light
emitted from the primary light source installed on at
least one side face enters, wherein
when defining a normal line of an X-Y plane com-
posed of an X axis and a Y axis perpendicular to the
X axis as a Z axis, the primary light source is disposed
parallel to the X axis, the light guide plate is disposed
parallel to the X-Y plane, and the light entering end
face of the light guide plate is parallel to an X-Z plane,
the light guide plate has a plurality of recessed strip
patterns (6), which are formed on the bottom surface
at a predetermined pitch and are parallel to the X
axis direction, and a plurality of protruded strip pat-
terns (7), which are formed on the light emitting sur-
face at a predetermined pitch and are parallel to the
Y axis direction, characterized in that
each of the recessed strip patterns has first oblique
surfaces (6a) on an inner side and second oblique
surfaces (6b), which are continuous with the first ob-
lique surfaces and have an outward opening, in a
cross section parallel to a Y-Z plane, and has a
stepped V shape wherein a vertical angle formed by
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the first oblique surfaces facing each other is set in
a range of 95° to 110° while an apparent vertical
angle formed between the second oblique surfaces
facing each other is set in a range of 60° to 75°, and
when defining one side of each of the first oblique
surfaces (6a) as a first oblique side (6a’) and one
side of each of the second oblique surfaces as a
second oblique side (6b’) in a cross section parallel
to the Y-Z plane and defining a total length of the
continuous first oblique side (6a’) and second ob-
lique side (6b’) as a total oblique side length, a ratio
of an oblique side length of the second oblique side
(6b’) to the total oblique side length is set in a range
of 40% to 65%.

2.  The lighting device according to claim 1, wherein
each of the protruded strip patterns (7) formed on
the light emitting surface of the light guide plate (2)
has a trapezoidal, lenticular lens-shaped or parabol-
ic cross section.

3. . The lighting device according to claim 1 or 2, where-
in a reflection sheet (4) which reflects light is provided
on a bottom surface side of the light guide plate (2),
and a diffusion sheet which uniformly diffuses light
is provided on a light emitting surface side of the light
guide plate (2).

4. The lighting device according to claim 1 or 2, wherein
a reflection sheet (4) which reflects light is provided
on a bottom surface side of the light guide plate (2).

Patentansprüche

1. Rand Licht-Typ Beleuchtungsgerät (1), wobei eine
primäre Lichtquelle (8) an zumindest einer Seiten-
Stirnseite einer Lichtleiterplatte (2) installiert ist, wo-
bei die Lichtleiterplatte eine lichtemittierende Ober-
fläche (2d), eine Bodenoberfläche (2c), die der lich-
temittierenden Oberfläche zugewandt ist, und eine
Lichteintrittsendfläche (2a, 2b), durch welche Licht,
das von der primären Lichtquelle, die auf zumindest
einer Seitenfläche installiert ist, emittiert wird, eintritt,
hat
wobei,
wenn man eine normale Linie einer X-Y Ebene, die
aus einer X-Achse und einer Y-Achse senkrecht zu
der X-Achse als eine Z-Achse zusammengesetzt ist,
definiert, die primäre Lichtquelle parallel zu der X-
Achse angeordnet ist, die Lichtleitplatte parallel zur
X-Y Ebene angeordnet ist, und die Lichteintrittsend-
fläche der Lichtleitplatte parallel zu einer X-Z Ebene
ist,
die Lichtleitplatte eine Vielzahl von vertieften Strei-
fenmustern (6), die auf der Bodenoberfläche in ei-
nem vorherbestimmten Abstand gebildet sind und
parallel zur X-Achsenrichtung sind, und eine Vielzahl

von herausragenden Streifenmustern (7), die auf der
lichtemittierenden Oberfläche in einem vorherbe-
stimmten Abstand gebildet sind und parallel zur Y-
Achsenrichtung sind, hat, dadurch gekennzeich-
net, dass
jede der vertieften Streifenmuster erste schräge
Oberflächen (6a) an einer Innenseite und zweite
schräge Oberflächen (6b), die durchgehend mit den
ersten schrägen Oberflächen sind und eine äußer-
liche Öffnung haben, in einem Querschnitt parallel
zu einer Y-Z Ebene hat, und eine gestufte V-Form
hat, wobei ein vertikaler Winkel, der durch die ersten
schrägen Oberflächen, die einander zugewandt
sind, gebildet wird, in einem Bereich von 95° bis 110°
gesetzt wird, während ein scheinbarer vertikaler
Winkel, der zwischen den zweiten schrägen Ober-
flächen, die einander zugewandt sind, gebildet wird,
in einem Bereich von 60° bis 75° gesetzt wird, und
wenn man eine Seite von jeder der ersten schrägen
Oberflächen (6a) als eine erste schräge Seite (6a’)
und eine Seite von jeder der zweiten schrägen Ober-
flächen als eine zweite schräge Seite (6b’) in einem
Querschnitt parallel zur Y-Z Ebene definiert und eine
Gesamtlänge der zusammenhängenden ersten
schrägen Seite (6a’) und zweiten schrägen Seite
(6b’) als eine gesamte schräge Seitenlänge definiert,
ein Verhältnis einer schrägen Seitenlänge der zwei-
ten schrägen Seite (6b’) zu der gesamten schrägen
Seitenlänge in einem Bereich von 40 % bis 65 %
gesetzt wird.

2. Beleuchtungsgerät nach Anspruch 1, wobei jedes
der herausragenden Streifenmuster (7), das auf der
lichtemittierenden Oberfläche der Lichtleitplatte (2)
gebildet ist, einen trapezoiden, linsenförmigen, lin-
senförmigen oder parabolischen Querschnitt hat.

3. Beleuchtungsgerät nach Anspruch 1 oder 2, wobei
ein Reflektionsblatt (4), welches Licht reflektiert, auf
einer Bodenoberflächenseite der Lichtleitplatte (2)
vorgesehen ist, und ein Diffusionsblatt, welches
Licht gleichförmig streut, auf einer lichtemittierenden
Oberflächenseite der Lichtleitplatte (2) vorgesehen
ist.

4. Beleuchtungsgerät nach Anspruch 1 oder 2, wobei
ein Reflektionsblatt (4), welches Licht reflektiert, auf
einer Bodenoberflächenseite der Lichtleitplatte (2)
vorgesehen ist.

Revendications

1. Dispositif d’éclairage de type à émission latérale (1),
dans lequel une source de lumière principale (8) est
installée sur au moins un côté de face latérale d’une
plage de guidage de lumière (2), la plaque de gui-
dage de lumière possédant une surface émettrice
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de lumière (2d), une surface inférieure (2c) faisant
face à la surface émettrice de lumière, et une face
d’extrémité d’entrée de lumière (2a, 2b) à travers
laquelle pénètre la lumière émise à partir de la source
de lumière principale installée sur au moins une face
latérale, dans lequel
lors de la définition d’une ligne normale d’un plan X-
Y composé d’un axe X et d’un axe Y perpendiculaire
à l’axe X comme un axe Z, la source de lumière prin-
cipale est disposée parallèlement à l’axe X, la plaque
de guidage de lumière est disposée parallèlement
au plan X-Y, et la face d’extrémité d’entrée de lumiè-
re de la plaque de guidage de lumière est parallèle
à un plan X-Z,
la plaque de guidage de lumière possède une plu-
ralité de motifs de bande en retrait (6), qui sont for-
més sur la surface inférieure selon un écartement
prédéterminé et sont parallèles à la direction de l’axe
X, et une pluralité de motifs de bande en saillie (7),
qui sont formés sur la surface émettrice de lumière
selon un écartement prédéterminé et sont parallèles
à la direction de l’axe Y, caractérisé en ce que
chacun des motifs de bande en retrait possède des
premières surfaces obliques (6a) sur un côté interne,
et des secondes surfaces obliques (6b), qui sont
continues avec les premières surfaces obliques et
qui possèdent une ouverture vers l’extérieur, dans
une section transversale parallèle à un plan Y-Z, et
a une forme en V étagée dans laquelle un angle ver-
tical formé par les premières surfaces obliques se
faisant face est défini dans une plage de 95° à 110°
alors qu’un angle vertical apparent formé entre les
secondes surfaces obliques se faisant face est défini
dans une plage de 60° à 75°, et
lors de la définition d’un côté de chacune des pre-
mières surfaces obliques (6a) comme un premier
côté oblique (6a’) et d’un côté de chacune des se-
condes surfaces obliques comme un second côté
oblique (6b’) dans une section transversale parallèle
au plan Y-Z et de la définition d’une longueur totale
du premier côté oblique continu (6a’) et du second
côté oblique (6b’) comme une longueur latérale obli-
que totale, un rapport d’une longueur latérale oblique
du second côté oblique (6b’) sur la longueur latérale
oblique totale est défini dans une plage de 40 % à
65 %.

2. Dispositif d’éclairage selon la revendication 1, dans
lequel chacun des motifs de bande en saillie (7) for-
més sur la surface émettrice de lumière de la plaque
de guidage de lumière (2) possède une section
transversale trapézoïdale, en forme de lentille lenti-
culaire ou parabolique.

3. Dispositif d’éclairage selon la revendication 1 ou 2,
dans lequel une feuille de réflexion (4) qui réfléchit
la lumière est prévue sur un côté de surface inférieu-
re de la plaque de guidage de lumière (2), et une

feuille de diffusion qui diffuse uniformément la lumiè-
re est prévue sur un côté de surface émettrice de
lumière de la plaque de guidage de lumière (2).

4. Dispositif d’éclairage selon la revendication 1 ou 2,
dans lequel une feuille de réflexion (4) qui réfléchit
la lumière est prévue sur un côté de surface inférieu-
re de la plaque de guidage de lumière (2).
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