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(57) ABSTRACT 

A display includes a display lightguide, on which a shape of 
a display character is formed in three dimensions, a light 
Source, emitting a light toward the display lightguide, and a 
light collection portion, provided between the light source 
and the display lightguide, and having a light reflection face 
formed like a parabolic face which employs a straight line 
perpendicular to a light receiving face of the display light 
guide as an axis thereof. 
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LIGHT CORRECTION MEMBER, LIGHT 
DIFFUSION MEMBER, DISPLAY MEMBER, AND 

DISPLAY USING THE SAME 

0001) This is a divisional of application Ser. No. 10/718, 
606 filed Nov. 24, 2003. The entire disclosure of the prior 
application, application Ser. No. 10/718,606 is hereby incor 
porated by reference. 

BACKGROUND OF THE INVENTION 

0002 This invention generally relates to a display, more 
particularly to a display having display lightguide which is 
shaped into display characters in three dimensions, and to a 
light collection portion for use in the display. Also, the 
present invention relates to a light diffusion member pro 
vided on the rear surface of a display portion on which a 
plurality of display characters illuminated by light that is 
incident thereon from behind. Further, the present invention 
relates to a display member having display lightguides each 
provided with a convex portion on which a display character 
is shaped in three dimensions. 
0003 Hitherto, from viewpoint of layout of design, there 
has been devised a display adapted to irradiate light on 
display lightguides, which are shaped into display characters 
in three dimensions, from behind so that the display light 
guides luminously display the characters. However, in the 
case that a point light source, such as an LED, is used as a 
light source, the farther the location of a part of each of the 
display characters from the LED, the lower the brightness of 
the part. 
0004 For instance, in the case that as shown in FIG. 18. 
the shape of a segment constituting a numeral serving as a 
display character is formed on the display lightguide 11. 
Moreover, an LED 20 is disposed on the back face of the 
display lightguide 11 and at the nearly center C in the 
longitudinal direction Y1 thereof, the luminance in the 
longitudinal direction Y1 of the segment decreases toward a 
tip end from the center C. Thus, the related display has 
problems in that the display character does not have a 
three-dimensional appearance, and that presentation effects 
thereof are imparted. 
0005 Also, it has been devised to make a surface light 
Source, which is opposed to display characters, by using a 
liquid crystal display (LCD). This related display has a 
problem in that the luminance of a liquid crystal display 
itself is low, thereby the luminance of the display characters 
is low as a whole. 

0006 Especially, in the case where a segment is shaped 
into a display lightguide, it has been devised to make a 
Surface light source, which is shaped according to the shape 
of the segment, by using a vacuum fluorescent character 
display tube (VFT). However, a VFT has a gap formed 
between an illuminant, which serves as a luminous face, and 
a front glass. Therefore, this related display has problems in 
that although a VFT 30 is placed just behind the display 
lightguide 11 shaped into the segment when viewed from 
just front thereofas illustrated in FIG. 19A, the position of 
the VFT 30 is shifted from the place located just behind the 
segment when shifting the line of vision to the left, as 
illustrated in FIG. 19B. 

0007 Also, there has been devised a display adapted to 
irradiate light on a display portion that is constituted by 
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lightguides, on which display characters are shaped in three 
dimensions, or by light blocking plates in which the shapes 
of display characters are cut out, thereby to luminously 
display the display characters. Moreover, it has been devised 
to provide a light diffusion plate between the display portion 
and a light source in the display in Such a way as to cause 
all the display characters to uniformly emit light. 
0008 An example of such a display is a seven-segment 
display shown in FIG. 20A having a display portion, in 
which seven segments a to q constituting a numeral “8”, and 
seven light sources 2a to 2g respectively provided on the 
rear Surfaces of the segments a to q. In a case where a light 
diffusion plate 3 is provided in the seven-segment display in 
Such a manner as to cover all the segments a to g, for 
example, when a light source 2a provided corresponding to 
the segment a is caused to emit light, the light is incident on 
the rear Surfaces of the segments b and c through a light 
diffusion plate 3. 
0009 Thus, in a case that light diffusion plates 4 are 
respectively provided corresponding to the segments a to q 
independent of one another as shown in FIG. 20B, leakage 
of light therefrom to the segment other than the segment 
corresponding to the lighted light source is prevented. How 
ever, this related display has a problem in that assembly of 
the display becomes more troublesome wit increase in the 
number of components thereof. 
0010 Also, from viewpoint of layout of design, there has 
been devised a display adapted to irradiate light on a display 
portion having display lightguides each provided with a 
convex portion, on which a display character are shaped in 
three dimensions, from behind to thereby luminously dis 
play the display characters. 

0011. However, in the above related display, the three 
dimensional shape of the display character is formed by the 
lightguide. The related display has problems in that espe 
cially, in a case where the display character is shaped on a 
transparent lightguide in three dimensions, it is difficult to 
visually cognize the three-dimensional shape, and that the 
display character cannot be seen as a three-dimensional 
image, with the result of spoiling the design thereof. Addi 
tionally, there have been demands for providing higher 
quality design in displaying characters in a display for 
luminously displaying three-dimensional display characters. 

SUMMARY OF THE INVENTION 

0012. It is therefore a first object of the present invention 
to provide a display enabled to cause display characters, 
which are shaped on display lightguides in three dimensions, 
to uniformly emit light even when a light source is used. 

0013 Also, a second object of the present invention is to 
provide a light diffusion plate, which can reduce the number 
of components thereof and can simplify assembly thereof 
and can prevent light emitted to the rear Surface of a 
predetermined display character from impinging upon the 
rear Surface of another display character, and to provide a 
display using Such a light diffusion plate. 

0014 Finally, a third object of the present invention is to 
provide a display portion that can improve design in dis 
playing characters, and to provide a display having Such a 
display portion. 



US 2007/O 13990.6 A1 

0015. In order to achieve the above object, according to 
the present invention, there is provided a display, compris 
ing: 
0016 a display lightguide, on which a shape of a display 
character is formed in three dimensions; 
0017 a light source, emitting a light toward the display 
lightguide; and 
0018 a light collection portion, provided between the 
light source and the display lightguide, and having a light 
reflection face formed like a parabolic face which employs 
a straight line perpendicular to a light receiving face of the 
display lightguide as an axis thereof. 
0019. In the above configuration, the light having 
impinged from the light source onto the light reflection 
surface can be reflected by the light reflection surface and 
emitted in a direction nearly perpendicular to the rear face of 
the display lightguide by placing the light source at a focal 
point of the parabola included in a section of the light 
reflection portion. That is, light can be output in a direction 
nearly perpendicular to a part of the display character shaped 
on the display lightguide, which is not located just front of 
the light source. 
0020 Preferably, the display further comprises a light 
diffusion member, provided between the display lightguide 
and the light collection portion. 
0021. In the above configuration, a light diffusion plate 
provided between the display lightguide and the light col 
lection portion. Therefore, light emitted from the light 
source can be diffused by the light diffusion plate. Light 
coming from the light Source can uniformly be output by the 
display lightguide. 
0022 Preferably, the display further comprises a block 
ing member, placed to a front side of the display lightguide, 
and having a hole portion which is formed so as to corre 
spond to the shape of the display character. 
0023. In the above configuration, a blocking plate having 
a cutout portion cut out thereof along an outer periphery of 
the display character shaped on the display lightguide is 
provided to the front side of the display lightguide. There 
fore, light output from a portion other than the part, on which 
the segment is shaped, is blocked by the blocking plate. 
Thus, the contrast between the part, on which the segment is 
shaped, and the remaining part can be increased. 
0024 Preferably, the light collection portion includes a 
light collection lightguide. An outer side face of the light 
collection lightguide is formed like the parabolic face as the 
light reflection face. 
0025. In the above configuration, the light collection 
portion comprises a light collection lightguide. An outer 
surface of this light collection lightguide is formed like the 
parabolic face and used as the light reflection face. There 
fore, in the case that the light source is disposed at a focal 
point of a parabola included in a section of the parabolic 
face, light emitted from the light source is transmitted by the 
inside of the light collection lightguide. Thereafter, the light 
impinges upon the outer Surface thereof. Then, the light is 
reflected by the light reflection face, which is the outer 
Surface, and thus output to the rear face of the display 
lightguide. 
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0026 Preferably, the light collection portion having a 
hole or a groove provided therein. An inner side face of the 
hole or the groove formed in the light collection portion is 
formed like the parabolic face as the light reflection face. 
0027. In the above configuration, the light collection 
portion has a hole or a groove provided therein. An inner 
face, in which the hole or the groove is formed, is formed 
like the parabolic face and used as the light reflection face. 
Therefore, in the case that the light source is disposed at a 
focal point of a parabola included in a section of the 
parabolic face of the inner surface, in which the hole or the 
groove is formed, light emitted from the light Source 
impinges upon the inner Surface thereof. Then, the light is 
reflected by the light reflection face, which is the inner 
Surface, and thus output to the rear face of the display 
lightguide. 

0028 Preferably, a display segment is formed on the 
display lightguide as the display character. The light reflec 
tion face is formed by moving a parabola, which is included 
in a section of the parabolic face, in a direction perpendicu 
lar to a face formed by the parabola and the axis without 
changing a shape of the parabola. 
0029. In the above configuration, a display segment is 
formed in the display lightguide as the display character. The 
light reflection face is the same as a face formed by moving 
a parabola, which is included in a section of the parabolic 
face, in a direction perpendicular to a face formed by the 
parabola and the axis without changing the shape of the 
parabola. 

0030 Therefore, in the case where the shorter-side direc 
tion of the segment is made to coincide with the direction in 
which the parabola is moved, and where the light reflection 
face is disposed behind the display lightguide so that the axis 
is perpendicular to the rear face of the display lightguide, a 
given section obtained by cutting the light reflection face 
with a plane being parallel to the rear face of the display 
lightguide is perpendicular to the longer-side direction. 
Thus, light emitted from the light Source in the longer-side 
direction of the segment when viewed from the front thereof 
is reflected by the light reflection face. Thereafter, the light 
can be output just to the front thereof, that is, in a direction 
perpendicular to the rear face of the display lightguide. 
0031 Preferably, a display segment is formed on the 
display lightguide as the display character. The light reflec 
tion face is formed by moving a parabola, which is included 
in a section of the parabolic face, in a direction perpendicu 
lar to a face formed by the parabola and the axis while 
continuously changing a gradient of the parabola, so that a 
shape drawn by each of ends of the parabola during the 
parabola is moved almost coincides with a shape of each of 
longer-side ends of the display segment. 

0032. In the above configuration, a display segment is 
formed in the display lightguide as the display character. The 
light reflection face is the same as the face formed by 
moving the parabola, which is included in a section of the 
parabolic face, in a direction perpendicular to the face, 
which is formed by the parabola and the axis, in Such a way 
as to simultaneously and continuously changing a gradient 
of the parabola so that a shape, which is drawn by each of 
ends of the parabola during the parabola is moved, almost 
coincides with the shape of each of longer-side ends of the 
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segment. Therefore, in the case where the light reflection 
face is disposed so that the ends of the parabola are placed 
behind the rear face in the longer-side direction of the 
segment, the light reflection face is positioned behind the 
ends in the longer-side direction of the segment. However, 
the light reflection face can be prevented from being pro 
vided at a part of the rear face thereof, which is other than 
the part shaped into the segment. 
0033 Preferably, a display segment is formed on the 
display lightguide as the display character. The light reflec 
tion face is formed by moving a parabola, which is included 
in a section of the parabolic face, in a direction perpendicu 
lar to a face formed by the parabola and the axis while 
intermittently changing a gradient of the parabola, so that a 
shape drawn by each of ends of the parabola during the 
parabola is moved almost coincides with a shape of each of 
longer-side ends of the segment. 
0034. In the above configuration, a display segment is 
formed in the display lightguide as the display character. The 
light reflection face is the same as the face formed by 
moving the parabola in a direction perpendicular to a face, 
which is formed by the parabola and the axis, in Such a way 
as to simultaneously and intermittently changing the gradi 
ent of the parabola so that a shape, which is drawn by each 
of ends of the parabola during the parabola is moved, almost 
coincides with a shape of each of longer-side ends of the 
Segment. 

0035) Therefore, in the case where the light reflection 
face is disposed so that the ends of the parabola are placed 
behind the rear face in the longer-side direction of the 
segment, the light reflection face is positioned behind the 
ends in the longer-side direction of the segment. However, 
the light reflection face can be prevented from being pro 
vided at a part of the rear face thereof, which is other than 
the part shaped into the segment. Additionally, a given 
section obtained by cutting the light reflection face with a 
plane being parallel to the rear face of the display lightguide 
is perpendicular to the longer-side direction. 
0.036 Preferably, the display further comprises a sub 
strate on which the light source is provided. The light 
collection portion is fixed on the substrate. 
0037. In the above configuration, the light collection 
portion is fixed at a predetermined place on the Substrate. 
Therefore, the light source can easily be attached onto the 
rear face of the light collection portion only by fixing the 
light collection portion at the predetermined place on the 
substrate. 

0038 Preferably, a plurality of the light sources is 
formed. A plurality of the display characters are respectively 
formed so as to correspond to the light Sources. The light 
collection portion has a light blocking member which has a 
plurality of through holes penetrating through from a rear 
face thereof to a front face thereof, the through holes 
corresponding to the display characters respectively. The 
light reflection face is provided in each of the through holes. 
0039. In the above configuration, the plurality of the light 
Sources are provided. A plurality of display characters 
respectively corresponding to the plurality of the light 
sources are formed therein. Through holes, each of which is 
formed of a light blocking member and penetrates through 
the light collection portion from a rear face thereof to a front 
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face thereof, are formed in the light collection portion in 
Such a manner as to correspond to the plurality of display 
characters. The light reflection face is provided in each of the 
through holes. Therefore, in the case where each of the 
Sources is disposed at the rear face side of an associated one 
of the through holes, and where the display character cor 
responding to each of the Sources is disposed at the front side 
thereof, light having impinged into the rear-face-side open 
ing portion of the through hole does not leak to the outside 
thereof. Such light is output only from the front-side opening 
portion of each of the through holes. Thus, light emitted 
from the light source can be prevented from being led to the 
other display characters. 
0040 According to the present invention, there is also 
provided a light collection member for collecting an irradi 
ated light from a light Source, and irradiating the corrected 
light to a display face so that a segment portion of the display 
face is illuminated, comprising: 
0041 a light reflection face, shaped like a parabolic face 
having a section which includes a parabola, 
0042 wherein the parabolic face of the light reflection 
face is formed by moving the parabola in a direction 
perpendicular to a face formed by the parabola and an axis 
thereof without changing a shape of the parabola. 
0043. According to this light collection portion, the light 
reflection face has the same shape as the shape of the face 
formed by moving the parabola in a direction perpendicular 
to the face formed by the parabola and the axis without 
changing the shape of the parabola. Therefore, in the case 
where the direction, in which the parabola is moved, is made 
to coincide with the shorter-side direction of the segment, 
and where the light reflection face is disposed behind the 
display face so that the axis is perpendicular to the display 
face, a given section obtained by cutting the light reflection 
face with a plane being parallel to the display face is 
perpendicular to the longer-side direction thereof. Conse 
quently, light emitted from the LED to the longer-side 
direction of the segment when viewed from the front thereof 
can be output just to the front, that is, in a direction 
perpendicular to the display face after reflected by the light 
reflection face. 

0044 According to the present invention, there is also 
provided a light collection member for collecting an irradi 
ated light from a light Source, and irradiating the corrected 
light to a display face so that a segment portion of the display 
face is illuminated, comprising: 
0045 a light reflection face, shaped like a parabolic face 
having a section which includes a parabola, 
0046 wherein the parabolic face of the light reflection 
face is formed by moving the parabola in a direction 
perpendicular to a face formed by the parabola and an axis 
thereof while continuously changing a gradient of the 
parabola, so that a shape drawn by each of ends of the 
parabola during the parabola is moved almost coincides with 
a shape of each of longer-side ends of the segment portion. 
0047 According to this light collection portion, the light 
reflection face has the same shape as the shape of the face 
formed by moving the parabola in a direction perpendicular 
to a face, which is formed by the parabola and the axis, in 
Such a way as to simultaneously and continuously changing 
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the gradient of the parabola So that a shape, which is drawn 
by each of ends of the parabola during the parabola is 
moved, almost coincides with a shape of each of longer-side 
ends of the segment. Therefore, in the case where the light 
reflection face is disposed so that ends of the parabola 
included in a section of the light reflection face are placed on 
the rear face in the longer-side direction of the segment, the 
light reflection face is disposed on the rear face in the 
longer-side direction of the segment, and moreover, the light 
reflection face is prevented from being disposed at a part 
other than the portion placed just under the segment. 
0.048. According to the present invention, there is also 
provided a light collection member for collecting an irradi 
ated light from a light Source, and irradiating the corrected 
light to a display face so that a segment portion of the display 
face is illuminated, comprising: 
0049 a light reflection face, shaped like a parabolic face 
having a section which includes a parabola, 
0050 wherein the parabolic face of the light reflection 
face is formed by moving the parabola in a direction 
perpendicular to a face formed by the parabola and an axis 
thereof while intermittently changing a gradient of the 
parabola, so that a shape drawn by each of ends of the 
parabola during the parabola is moved almost coincides with 
a shape of each of longer-side ends of the segment portion. 
0051. According to this light collection portion, the light 
reflection face has the same shape as a shape of a face 
formed by moving the parabola in a direction perpendicular 
to the face, which is formed by the parabola and the axis, in 
Such a way as to simultaneously and intermittently changing 
the gradient of the parabola So that a shape, which is drawn 
by each of ends of the parabola during the parabola is 
moved, almost coincides with a shape of each of longer-side 
ends of the segment. 

0.052 Therefore, in the case where the light reflection 
face is disposed so that ends of the parabola included in a 
section of the light reflection face are placed on the rear face 
in the longer-side direction of the segment, the light reflec 
tion face is disposed on the rear face in the longer-side 
direction of the segment, and moreover, the light reflection 
face is prevented from being disposed at a part other than the 
portion placed just under the segment. Additionally, a given 
section obtained by cutting the light reflection face with a 
plane being parallel to the display face is perpendicular to 
the longer-side direction of the segment. 

0053. Therefore, a display, in which the entire display 
character formed on the display lightguide in three dimen 
sional uniformly emit light even when a point light Source is 
used, can be obtained. 

0054. In the above configuration, a light diffusion plate 
provided between the display lightguide and the light col 
lection portion. Therefore, light emitted from the light 
source can be diffused by the light diffusion plate. Light 
coming from the light Source can uniformly be output by the 
display lightguide. Consequently, a display, in which the 
entire display character formed on the display lightguide in 
three dimensional more uniformly emit light even when a 
point light Source is used, can be obtained. 
0055. In the above configuration, a light output from a 
portion other than the part, on which the segment is shaped, 
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is blocked by the blocking plate. Thus, a display, enabled to 
increase the contrast between the part, on which the segment 
is shaped, and the remaining part can be obtained. 
0056. In the above configuration, in the case that the light 
Source is disposed at a focal point of a parabola included in 
a section of the parabolic face, light emitted from the light 
source is transmitted by the inside of the light collection 
lightguide. Thereafter, the light impinges upon the outer 
surface thereof. Then, the light is reflected by the light 
reflection face, which is the outer surface, and thus output to 
the rear face of the display lightguide. Consequently, a 
display, in which the entire display character formed on the 
display lightguide in three dimensional uniformly emit light 
even when a point light source is used, can be obtained. 
0057. In the above configuration, in the case that the light 
Source is disposed at a focal point of a parabola included in 
a section of the parabolic face of the inner surface, in which 
the hole or the groove is formed, light emitted from the light 
Source impinges upon the inner Surface thereof. Then, the 
light is reflected by the light reflection face, which is the 
inner Surface, and thus output to the rear face of the display 
lightguide. Consequently, a display, in which the entire 
display character formed on the display lightguide in three 
dimensional uniformly emit light even when a point light 
Source is used, can be obtained. 
0058. In the above configuration, in the case where the 
shorter-side direction of the segment is made to coincide 
with the direction in which the parabola is moved, and where 
the light reflection face is disposed behind the display 
lightguide so that the axis is perpendicular to the rear face of 
the display lightguide, a given section obtained by cutting 
the light reflection face with a plane being parallel to the rear 
face of the display lightguide is perpendicular to the longer 
side direction. Thus, light emitted from the LED in the 
longer-side direction of the segment when viewed from the 
front thereof is reflected by the light reflection face. There 
after, the light can be output just to the front thereof, that is, 
in a direction perpendicular to the rear face of the display 
lightguide. Consequently, a display, in which the entire 
display character formed on the display lightguide in three 
dimensional more uniformly emit light even when a point 
light source is used, can be obtained. 
0059. In the above configuration, in the case where the 
light reflection face is disposed so that the ends of the 
parabola are placed behind the rear face in the longer-side 
direction of the segment, the light reflection face is posi 
tioned behind the ends in the longer-side direction of the 
segment. However, the light reflection face can be prevented 
from being provided at a part of the rear face thereof, which 
is other than the part shaped into the segment. Consequently, 
a display, which is enabled to prevent the end portions of the 
segment from becoming dark and to also prevent the light 
reflection faces respectively corresponding to the segments 
from interfering with one another even when the plurality of 
the segments are placed close to one another, can be 
obtained. 

0060. In the above configuration, in the case where the 
light reflection face is disposed so that the ends of the 
parabola are placed behind the rear face in the longer-side 
direction of the segment, the light reflection face is posi 
tioned behind the ends in the longer-side direction of the 
segment. However, the light reflection face can be prevented 
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from being provided at a part of the rear face thereof, which 
is other than the part shaped into the segment. Consequently, 
the end portions of the segment can be prevented from 
becoming dark. Also, the light reflection faces respectively 
corresponding to the segments can be prevented from inter 
fering with one another even when the plurality of the 
segments are placed close to one another. Additionally, a 
given section obtained by cutting the light reflection face 
with a plane being parallel to the rear face of the display 
lightguide is perpendicular to the longer-side direction. 
Thus, light emitted from the light Source in the longer-side 
direction of the segment when viewed from the front thereof 
is reflected by the light reflection face. Thereafter, the light 
can be output just to the front thereof, that is, in a direction 
perpendicular to the rear face of the display lightguide. 
Consequently, a display providing such advantages can be 
obtained. 

0061. In the above configuration, the light source can 
easily be attached onto the rear face of the light collection 
portion only by fixing the light collection portion at the 
predetermined place on the Substrate. Consequently, a dis 
play facilitating the assembly thereof can be obtained. 

0062. In the above configuration, in the case where each 
of the light Sources is disposed at the rear face side of an 
associated one of the through holes, and where the display 
character corresponding to each of the light sources is 
disposed at the front side thereof, light having impinged into 
the rear-face-side opening portion of the through hole does 
not leak to the outside thereof. Such light is output only from 
the front-side opening portion of each of the through holes. 
Thus, light emitted from the light source can be prevented 
from being led to the other display characters. Consequently, 
a display, which is enabled to prevent a display character 
corresponding to a light source from emitting light when 
turning on the light source, can be obtained. 

0063. In the above configuration, in the case where the 
direction, in which the parabola is moved, is made to 
coincide with the shorter-side direction of the segment, and 
where the light reflection face is disposed behind the display 
face so that the axis is perpendicular to the display face, a 
given section obtained by cutting the light reflection face 
with a plane being parallel to the display face is perpen 
dicular to the longer-side direction thereof. Consequently, 
light emitted from the LED to the longer-side direction of 
the segment when viewed from the front thereof can be 
output just to the front, that is, in a direction perpendicular 
to the display face after reflected by the light reflection face. 
Thus, a display, in which the entire display character formed 
on the display lightguide in three dimensional uniformly 
emit light, can be obtained. 

0064. In the above configuration, in the case where the 
light reflection face is disposed so that ends of the parabola 
included in a section of the light reflection face are placed on 
the rear face in the longer-side direction of the segment, the 
light reflection face is disposed on the rear face in the 
longer-side direction of the segment, and moreover, the light 
reflection face is prevented from being disposed at a part 
other than the portion placed just under the segment. Con 
sequently, a display, which is enabled to prevent the end 
portions of the segment from becoming dark and to also 
prevent the light reflection faces respectively corresponding 
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to the segments from interfering with one another even when 
the plurality of the segments are placed close to one another, 
can be obtained. 

0065. In the above configuration, in the case where the 
light reflection face is disposed so that ends of the parabola 
included in a section of the light reflection face are placed on 
the rear face in the longer-side direction of the segment, the 
light reflection face is disposed on the rear face in the 
longer-side direction of the segment, and moreover, the light 
reflection face is prevented from being disposed at a part 
other than the portion placed just under the segment. Thus, 
the end portions of the segment are prevented from becom 
ing dark. Also, the light reflection faces respectively corre 
sponding to the segments are prevented from interfering 
with one another even when the plurality of the segments are 
placed close to one another. Additionally, a given section 
obtained by cutting the light reflection face with a plane 
being parallel to the display face is perpendicular to the 
longer-side direction of the segment. Thus, light emitted 
from the light source in the longer-side direction of the 
segment when viewed from the front thereof is reflected by 
the light reflection face. Thereafter, the light can be output 
just to the front thereof, that is, in a direction perpendicular 
to the rear face of the display lightguide. Consequently, a 
display providing such advantages can be obtained. 
0066. According to the present invention, there is also 
provided a light diffusion member for diffusing a light to be 
irradiated into a display member, the display member having 
a plurality of display characters which are illuminated by the 
light, comprising: 
0067 a plurality of light diffusion portions, disposed so 
as to correspond to the display characters; and 
0068 a connection portion, connecting the diffusion por 
tions to one another. 

0069. In the above configuration, the diffusion portions 
are respectively placed behind a plurality of display char 
acters. The plurality of diffusion portions are connected to 
one another by the curved connection portion. Therefore, the 
light diffusion plate can be integrally formed with the 
plurality of diffusion portions by connecting the plurality of 
diffusion portions to one another through the connection 
portion. The connection portion is curve-formed. This pre 
vents light, which has impinged from a predetermined one 
of the diffusion portions, from propagating through the 
connection portion and then impinging upon the other 
diffusion portions. 
0070 Preferably, when at least four display segments are 
placed as the display characters on four sides Surrounding a 
space, at least four diffusion portions is placed on four sides 
Surrounding a space So as to respectively correspond to the 
four display segments. The connection portion is formed so 
as to extend from a nearly center of the space Surrounded by 
the diffusion portions to each of the diffusion portions. 
0071. In the above configuration, at least four display 
segments are formed in Such a way as to be placed as the 
plurality of display characters on four sides Surrounding a 
space. At that time, at least four of the plurality of diffusion 
portions placed on four sides Surrounding a space in Such a 
way as to respectively correspond to the placed four display 
segments. The connection portion is formed in Such a way 
as to extend from a nearly center of the space Surrounded by 
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the diffusion portions to each of the diffusion portions in 
Such a manner as to be connected to each of the diffusion 
portions. Therefore, the linear connection portion can be 
lengthened by forming the connection portion in Such extend 
from the nearly center of the space surrounded by the 
diffusion portions to each of the diffusion portions. 
0072 Preferably, the connection portion has a plurality of 
extending parts respectively extending from the nearly cen 
ter to the diffusion portions. The extending parts have 
differently curves respectively. 
0073. In the above configuration, the connection portion 

is formed in Such a way as to have the parts respectively 
extending from the nearly center to the diffusion portions so 
that the parts are differently curved. Therefore, the curvature 
of the connection portion can be set at a large value. 
0074 According to the present invention, there is also 
provided a light diffusion member for diffusing a light to be 
irradiated into a display member, the display member having 
a plurality of display characters which are illuminated by the 
light, comprising: 
0075 a light blocking portion provided at a position 
corresponding to a boundary portion between adjacent dis 
play characters. 
0.076 Preferably, the light blocking portion is either a 
concave portion or a convex portion formed on the light 
diffusion member. 

0077. In the above configuration, a concave portion or a 
convex portion is provided at a portion to be placed behind 
the boundary between the adjoining ones of the plurality of 
display characters. Therefore, even when the light diffusion 
plate is formed like a single plate in Such a way as to cover 
all the plurality of display characters, light having impinged 
upon the rear face of a predetermined one of the diffusion 
portion is blocked by the concave portion or the convex 
portion and does not impinge upon the other diffusion 
portions. 
0078 Preferably, the display member has a plurality of 
display lightguides, each display lightguide having the dis 
play character formed in three dimensions. Light diffusion 
member is integrally formed with the display lightguides. 
0079. In the above configuration, the display portion has 
the plurality of display lightguides on each of which one of 
the plurality of display characters is formed in three dimen 
sions. At that time, the light diffusion plate is integrally 
formed with the display lightguides. Therefore, both reduc 
tion in the number of components and simplification of the 
assembly of the light diffusion plate can be achieved by 
integrally forming the display lightguides with the light 
diffusion plate. 
0080 Here, it is preferable that, the light diffusion mem 
ber is integrally formed with the display lightguides by 
injecting a forming agent for forming the display lightguides 
into a mold for the display lightguides, during a state in 
which the light diffusion member is inserted into the mold. 
0081. In the above configuration, the light diffusion plate 
and the display lightguides are integrally formed by inject 
ing a forming agent for forming the display lightguides into 
a mold for molding the display lightguides, during a state in 
which the light diffusion plate is inserted into the mold. 
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Consequently, the light diffusion plate can easily be formed 
in Such a manner as to be integral with the display light 
guides. 
0082 Here, it is preferable that, the light diffusion mem 
ber is integrally formed with the display lightguides by 
two-color forming using a forming agent for forming the 
light diffusion member and a forming agent for forming the 
display lightguides. 
0083. In the above configuration, the light diffusion plate 
and the display lightguides are integrally formed by two 
color forming using the forming agent therefor and the 
forming agent for forming the display lightguides. Thus, the 
light diffusion plate can easily be formed in Such a manner 
as to be integral with the display lightguides. 
0084. According to the present invention, there is also 
provided a display comprising: 

0085 
0086 a light diffusion member, having a plurality of 
diffusion portions which diffuse the light from the light 
Source, and having a curved connection portion which 
connects the diffusion portions; and 
0087 a display portion, having a plurality of display 
characters to be illuminated by the diffused light, 

a light source, irradiating a light; 

0088 wherein the diffusion portions are placed so as to 
correspond to the display characters respectively. 
0089. In the above configuration, the display portion is 
provided so that a plurality of display characters adapted be 
illuminated by light having impinged from behind are 
formed thereon. In the light diffusion plate, a plurality of 
diffusion portions are respectively placed behind the plural 
ity of display characters. A curved connection portion con 
nects the plurality of diffusion portions to one another. A 
light source is provided behind the light diffusion plate. 
Therefore, the light diffusion plate can be integrally formed 
with the plurality of diffusion portions by connecting the 
diffusion portions to one another through the connection 
portion. The connection portion is curve-formed, so that 
light having impinged upon the rear face of a predetermined 
one of the diffusion portions is prevented from propagating 
through the connection portion and from impinging upon the 
other diffusion portions. 
0090 According to the present invention, there is also 
provided a display comprising: 

0091) 
0092) a light diffusion member, diffusing the light from 
the light source; and 
0093 a display portion, having a plurality of display 
characters to be illuminated by the diffused light, 

a light source, irradiating a light; 

0094 wherein a light blocking portion is formed on the 
light diffusion member so as to correspond to a boundary 
portion between adjacent display characters. 
0.095 Preferably, the light blocking portion is either a 
concave portion or a convex portion formed on the light 
diffusion member. 

0096. In the above configuration, the display portion is 
provided so that a plurality of display characters adapted be 
illuminated by light having impinged from behind are 
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formed thereon. In the light diffusing plate provided behind 
the display portion, a concave portion or a convex portion is 
provided at a portion to be placed behind the boundary 
between adjoining ones of the plurality of display charac 
ters. Therefore, even when the light diffusion plate is formed 
like a single plate in Such a manner as to cover all the 
plurality of display characters, light having impinged behind 
a predetermined one of the diffusion portions is blocked by 
the concave portion or the convex portion and does not 
impinge upon the other diffusion portions. 

0097 As described above, the light diffusion plate can be 
integrally formed with the plurality of diffusion portions by 
connecting the diffusion portions to one another through the 
connection portion. Thus, the reduction in the number of 
components thereof and the simplification of assembly 
thereof can be achieved. The connection portion is curve 
formed. Thus, light having impinged upon the rear face of a 
predetermined one of the diffusion portions is prevented 
from propagating through the connection portion and from 
impinging upon the other diffusion portions. Consequently, 
a light diffusion plate and a display, which prevent light 
emitted to the rear face of a predetermined one of the display 
characters from impinging upon the other display characters, 
can be obtained. 

0098. In the above configuration, the linear connection 
portion can be lengthened by forming the connection portion 
in such extend from the nearly center of the space Sur 
rounded by the diffusion portions to each of the diffusion 
portions. Consequently, a light diffusion plate, which more 
reliably and certainly prevents light emitted to the rear face 
of a predetermined one of the display characters from 
impinging upon the other display characters, can be 
obtained. 

0099. In the above configuration, the curvature of the 
connection portion can be increased. Thus, a light diffusion 
plate, which more reliably and certainly prevents light 
emitted to the rear face of a predetermined one of the display 
characters from impinging upon the other display characters, 
can be obtained. 

0100. In the above configuration, even when the light 
diffusion plate is formed like a single plate in Such a way as 
to cover all the plurality of display characters, light having 
impinged upon the rear face of a predetermined one of the 
diffusion portion is blocked by the concave portion or the 
convex portion and does not impinge upon the other diffu 
sion portions. Consequently, a light diffusion plate and a 
display, which are enabled to achieve both reduction in the 
number of components and simplification of the assembly of 
the light diffusion plate and to prevent light emitted to the 
rear face of a predetermined one of the display characters 
from impinging upon the other display characters, can be 
obtained. 

0101. In the above configuration, a light diffusion plate, 
which achieves both reduction in the number of components 
and simplification of the assembly thereof by being inte 
grally formed with the display lightguides, can be obtained. 

0102) In the above configuration, a light diffusion plate, 
which is easily integrally formed with the display light 
guides, can be obtained. 
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0103). According to the present invention, there is also 
provided a display member, comprising: 
0.104 a display lightguide, provided with a convex por 
tion having a top face shaped into a display character, 
0105 wherein a light diffusion processing is performed 
on at least one of the top face and a side face of the convex 
portion. 
0106 According to the first display portion of the inven 
tion, light diffusion processing is performed on the top face 
of the convex portion or side faces thereof. Therefore, the 
boundary between the top face of the convex portion, on 
which a display character is shaped, and each of sides 
thereof is clearly and visually identified by performing light 
diffusion processing on the top face of the convex portion or 
on the side faces thereof. Further, this light diffusion pro 
cessing makes the display character appear more three 
dimensional. When light diffusion processing is performed 
on both the top face and the sides of the convex portion, the 
entire convex portion is more clearly illuminated, so that the 
display character looks more three-dimensional. 
0.107 According to the present invention, there is also 
provided a display member, comprising: 
0.108 a display lightguide, provided with a convex por 
tion having a top face shaped into a display character, 
0.109 wherein a side face of the convex portion is tapered 
off toward the top face of the convex portion. 
0110. In the above configuration, the sides of the convex 
portion are tapered off toward the top face thereof. There 
fore, even when the top face thereof is viewed from just 
above, the sides of the convex portion can be visually 
identified. Further, the display characters appear more three 
dimensional. 

0111. According to the present invention, there is also 
provided a display member, comprising: 
0112 a display lightguide, provided with a convex por 
tion having a top face shaped into a display character, 
0113 wherein a light diffusion processing is performed 
on a bottom face opposed to the top face of the convex 
portion in the display lightguide. 
0114. In the above configuration, light diffusion process 
ing is performed on the bottom face of the convex portion. 
Therefore, light having impinged upon the bottom face, on 
which light diffusion processing is performed, is diffused on 
the bottom face. Subsequently, the light uniformly impinges 
upon the entire top face thereof. Thus, the top face portion, 
on which the display character is shaped, is clearly illumi 
nated. Thus, the display character can have a more three 
dimensional appearance. 
0115 According to the present invention, there is also 
provided a display member, comprising: 
0.116) a display lightguide, provided with a convex por 
tion having a top face shaped into a display character in three 
dimensions, 
0.117 wherein the convex portion is provided in a con 
cave portion formed on the display member. 
0118. In the above configuration, the convex portion, on 
which the display character is shaped in three-dimensional, 
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is provided in the concave portion. Therefore, the display 
character shaped on the convex portion can have a more 
three-dimensional appearance. 

0119) According to the present invention, there is also 
provided a display member, comprising: 

0120 a plurality of display lightguides, respectively pro 
vided with convex portions, each convex portion having a 
top face shaped into a display character in three dimensions; 
and 

0121 a dark member, connecting the display lightguides 
to one another. 

0122) In the above configuration, a plurality of display 
lightguides are provided. The plurality of display lightguides 
are connected to one another by the dark member. Therefore, 
even when the plurality of display lightguides are connected 
to one another and integrally formed with one another, light 
having impinged upon the rear face of a predetermined 
display lightguide is blocked by the dark member. Thus, 
Such light does not impinge upon the other display light 
guides. 

0123. According to the present invention, there is also 
provided a display member, comprising: 

0.124 a display lightguide, provided with a convex por 
tion having a top face shaped into a display character in three 
dimensions, 

0125 wherein at least a part of the convex portion is 
comprised of a colored part. 

0126. In the above configuration, at least a part of the 
convex portion is constituted by a colored part of the display 
lightguide. Therefore, achromatic light impinges upon the 
lightguide on which the display character is formed in three 
dimensions, the lightguide can be illuminated with the color 
given thereto. 

0127. According to the present invention, there is also 
provided a display comprising: 

0128 a display member, including a display lightguide 
which is provided with a convex portion having a top face 
shaped into a display character; and 

0129 
member, 

a light source, emitting a light to the display 

0130 wherein a light diffusion processing is performed 
on at least one of the top face and a side face of the convex 
portion. 

0131 This display can improve design in displaying 
characters. 

0132) In the above configuration, the boundary between 
the top face of the convex portion, on which a display 
character is shaped, and each of sides thereof is clearly and 
visually identified by performing light diffusion processing 
on the top face of the convex portion or on the side faces 
thereof. Further, this light diffusion processing makes the 
display character appear more three-dimensional. When 
light diffusion processing is performed on both the top face 
and the sides of the convex portion, the entire convex 
portion is more clearly illuminated, so that the display 
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character looks more three-dimensional. Consequently, a 
display portion enabled to improve design in displaying 
characters can be obtained. 

0133. In the above configuration, even when the top face 
thereof is viewed from just above, the sides of the convex 
portion can be visually identified. Further, the display char 
acters appear more three-dimensional. Thus, a display por 
tion enabled to improve design in displaying characters can 
be obtained. 

0.134. In the above configuration, light having impinged 
upon the bottom face, on which light diffusion processing is 
performed, is diffused on the bottom face. Subsequently, the 
light uniformly impinges upon the entire top face thereof. 
Thus, the top face portion, on which the display character is 
shaped, is clearly illuminated. The display character can 
have a more three-dimensional appearance. Consequently, a 
display portion enabled to improve design in displaying 
characters can be obtained. 

0.135) In the above configuration, the convex portion is 
provided in the concave portion. Thus, the display character 
shaped on the convex portion can have a more three 
dimensional appearance. Consequently, a display portion 
enabled to improve design in displaying characters can be 
obtained. 

0.136. In the above configuration, even when the plurality 
of display lightguides are connected to one another and 
integrally formed with one another, light having impinged 
upon the rear face of a predetermined display lightguide is 
blocked by the dark member. Thus, such light does not 
impinge upon the other display lightguides. Consequently, a 
display portion enabled to improve design in displaying 
characters can be obtained. 

0.137 In the above configuration, achromatic light 
impinges upon the lightguide on which the display character 
is formed in three dimensions, the lightguide can be illumi 
nated with the color given thereto. Consequently, a display 
portion enabled to improve design in displaying characters 
can be obtained. 

0.138. In the above configuration, a display portion 
enabled to improve design in displaying characters can be 
obtained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.139. The above objects and advantages of the present 
invention will become more apparent by describing in detail 
preferred exemplary embodiments thereof with reference to 
the accompanying drawings, wherein: 

0140 FIG. 1 is a perspective view illustrating an embodi 
ment of the invention in a case that a display according to the 
invention is applied to a digital speed meter; 

0.141 FIG. 2 is a perspective view illustrating a light 
collection lightguide 42 of the first embodiment; 

0.142 FIG. 3A is a side view illustrating display a light 
guide 10, a light collection lightguide 42 and an LED 20, 
which are shown in FIG. 2; 

0.143 FIG. 3B is a front view illustrating the light col 
lection lightguide 42 and the display lightguide 11, 
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014.4 FIG. 4A is a sectional view illustrating the light 
collection lightguide 42, which is taken along line X-X 
shown in FIG. 2; 

0145 FIG. 4B shows a sectional view illustrating the 
light collection lightguide 42, which is taken along line 
Z-Z shown in FIG. 4A, another sectional view illustrating 
the light collection lightguide 42, which is taken along line 
Z-Z shown therein, and another sectional view illustrat 
ing the light collection lightguide 42, which is taken along 
line Z-Z shown therein; 
0146 FIG. 5 is a perspective view illustrating a light 
collection lightguide 42 of a second embodiment of the 
invention; 
0147 FIGS. 6A and 6B are views illustrating problems 
that occur in the first embodiment; 
0148 FIG. 7A is a perspective view illustrating a light 
collection lightguide 42 of a third embodiment of the 
invention; 

0149 FIG. 7B is a front view illustrating a display 
lightguide 11 and the light collection lightguide 42 in the 
third embodiment; 

0150 FIG. 8A is a perspective view illustrating a light 
collection lightguide 42 of a fourth embodiment of the 
invention; 

0151 FIG. 8B is a front view illustrating a display 
lightguide 11 and the light collection lightguide 42 in the 
fourth embodiment; 
0152 FIG. 9 is a perspective view illustrating a display 
according to a fifth embodiment of the invention; 
0153 FIG. 10 is a partial front view illustrating a display 
lightguide 11 shown in FIG. 1; 
0154 FIG. 11 is a front view illustrating a light diffusion 
plate 50 shown in FIG. 1; 
0155 FIG. 12 is a perspective view illustrating the light 
diffusion plate 50 and the display lightguide 11, which are 
integrally formed; 
0156 FIGS. 13A and 13B are views illustrating the shape 
of a connection portion 55 of a modification of the sixth 
embodiment; 

0157 FIG. 14 is a front view illustrating a diffusion plate 
50 and segments 12a to 12g of a seventh embodiment of the 
invention; 

0158 FIG. 15A is a perspective view illustrating a dis 
play lightguide 11 provided with a convex portion shaped 
into a three-dimensional display segment, which is taken 
from the front thereof; 

0159 FIG. 15B is a side view illustrating the display 
lightguide 11: 

0160 FIG. 15C is a perspective view illustrating the 
display lightguide 11, which is taken from the rear thereof. 
0161 FIG. 16 is a perspective view illustrating a display 
portion 10 in a ninth embodiment of the invention; 
0162 FIGS. 17A and 17B are sectional views illustrating 
a convex portion 11a, 
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0.163 FIG. 18 is a view illustrating an example of a 
related display; 
0164 FIGS. 19A and 19B are views illustrating an 
example of a related display; and 
0.165 FIGS. 20A and 20B are front views each illustrat 
ing a related display. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

First Embodiment 

0166 A display, into which a light collection portion, a 
light diffusion portion, and lightguide according to the 
invention is incorporated, is described with reference to the 
accompanying drawings. FIG. 1 is a perspective view illus 
trating an embodiment of the invention in a case that a 
display according to the invention is applied to a digital 
speed meter. As illustrated in this figure, the display has 
display lightguides 11 in each of which an associated one of 
display segments and letters representing the unit of speed 
(km/h) is shaped in three dimensions as a display character 
(incidentally, display lightguides 11, in each of which an 
associated one of the letters representing the unit of speed is 
shaped in three dimensions as a display character, are not 
shown in this figure). 
0.167 The number of the shaped segments is, for 
example, 16. The display lightguides 11 are provided as 
different parts by being shaped into the sixteen segments, 
respectively. Incidentally, the sixteen segments are disposed 
in such a way as to represent a numeral “188”. Eighteen 
LEDs 20 are disposed behind the display lightguides 11. 
Sixteen of the eighteen LEDs 20 are placed on a substrate 30 
in Such a manner as to be positioned behind the sixteen 
segments. The remaining two of the LEDs 20 are placed on 
the substrate 30 in such a way as to be positioned behind the 
letters. 

0168 Abox-like light collection portion 40 for collecting 
light emitted from the LEDs 20 onto the display lightguides 
11, and a light diffusion plate 50 for diffusing light output 
from the light collection portion 40 to the display lightguides 
11 are provided between the display lightguides 11 and the 
LEDs 20. A blocking plate 60, which has cutout portions 61 
cut out thereof along the outer peripheries of the shapes of 
the segments and the letters, and a decorative plate 70 
having similar cutout portions 71 are disposed in front of the 
display lightguides 11. Also, the blocking plate 60 and the 
display lightguides 11 constitute the display portion. 
0169. The light collection portion 40 is formed of a light 
blocking member, and provided with sixteen through holes 
41a, which are bored at places facing the segments and 
penetrate therethrough from the rear face thereof to the front 
face thereof, and a through hole 41b bored at a place facing 
the letters and penetrate therethrough from the rear face 
thereof to the front face thereof. Further, light collection 
lightguides 42 are inserted into the through holes 41a and 
41b. 

0170 Next, the detailed shape of the light collection 
lightguides 42 to be inserted into the through holes 41a are 
described hereinbelow with reference to FIGS. 2, 3A and 
3B. FIG. 2 is a perspective view illustrating the light 
collection lightguides 42. FIG. 3A is a side view illustrating 
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the display lightguides 11, the light collection lightguides 42 
and the LEDs 20, which are shown in FIG. 2. FIG. 3B is a 
front view illustrating the light collection lightguide 42 and 
the display lightguides 11. 

0171 As shown in FIG. 2, a part of the outer face of the 
light collection lightguide 42 is formed like a parabolic face. 
The outer face shaped like a parabolic face is a light 
reflection face 42a. The shape of the light reflection face 42a 
is described as follows. First, as illustrated in FIGS. 2 and 
3A, it is assumed that the parabolic face has a section 
including a parabola L. and L, whose axis is L. As shown 
in FIG. 3A, it is also assumed that the distance L between 
the axis L and an end of the parabola L. and the distance 
Ls between the axis L and an end of the parabola L are 
longer than the maximum distances L4 and L4 among the 
distances from the center in the longer-side direction of the 
segment to ends in the same direction thereof. 
0172 The light reflection face 42a has the same shape as 
that of a face obtained by moving the parabola L and La 
in a direction Y2 perpendicular to a surface formed by the 
parabola L. and L and the axis L without changing the 
shape of the parabola L. and La by a width W (see FIG. 
3B) in the shorter-side direction of the segment. 
0173 As shown in FIG. 3A, the display lightguide 11 is 
disposed in front of the light collection lightguide 42 so that 
the shorter-side direction of the segment coincides with the 
direction Y2 in which the parabola L. and L is moved, 
and that the rear face of the display lightguide 11 is perpen 
dicular to the axis L. The light collection lightguide 42 is 
placed so that the light reflection face 42a covers the entire 
rear face of the segment when viewed from the front thereof. 
0174 The light collection portion 40 is provided with a 
flange 43 having a screw hole, as shown in FIG. 1. A screw 
hole provided in this flange 43 is aligned with a screw hole 
31 provided in the substrate 30. Then, the light collection 
portion 40 is fixed to the substrate 30 by being screwed. 
Subsequently, the LEDs 20 are disposed at focal points of 
the parabola L. and L included in sections of the reflec 
tion faces 42a of the light collection lightguides 42, which 
is provided in the light collection portion 40, one by one. 
Consequently, the light collection portion 40 can be fixed to 
the substrate 30 in a state in which two of the LEDs 20 are 
placed behind the through hole 41b. Thus, the LEDs 20 can 
easily be attached to the rear face of the light collection 
portion 40 only by fixing the light collection portion 40 to a 
predetermined place on the substrate 30. Consequently, the 
assembly of the display is facilitated. 
0.175. The blocking plate 60 is formed like a cover for 
covering the light collection portion 40, and can be fixed to 
the light collection portion 40 by engaging holes 62 with 
convex portions 44 provided on the light collection portion 
40, respectively, during a state in which the light diffusion 
plate 50 and the display lightguides 11 are sandwiched 
between the blocking plate 60 and the light collection 
portion 40. 

0176 An operation of the display of the configuration is 
described hereinbelow by referring to FIGS. 4A and 4B. 
FIG. 4A is a sectional view illustrating the light collection 
lightguide 42, which is taken along line X-X shown in 
FIG. 2. FIG. 4B shows a sectional view illustrating the light 
collection lightguide 42, which is taken along line Z-Z 
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shown in FIG. 4A, another sectional view illustrating the 
light collection lightguide 42, which is taken along line 
Z-Z12 shown therein, and another sectional view illustrat 
ing the light collection lightguide 42, which is taken along 
line Z-Z shown therein. 
0177 First, when the LEDs 20 are turned on, light 
emitted from the LEDs 20 is transmitted by the light 
collection lightguide 42 provided in the light collection 
portion 40. 

0.178 In the case that each of the LEDs 20 is disposed at 
a focal point of the parabola L. and L, included in a 
section of the associated light reflection face 42a, as illus 
trated in FIG. 4A, light LL, which is emitted from the 
associated LED 20 and transmitted by the light collection 
lightguide 42 and impinges upon the light reflection face 
42a, is reflected by the light reflection face 42a and can be 
output almost in parallel with the axis L., that is, in a 
direction nearly perpendicular to the rear face of the asso 
ciated display lightguide 11. 

0179 Meanwhile, in the case where the width W in the 
shorter-side direction of the segment is Smaller than or 
nearly equal to that of the associated LED 20, the light LL 
emitted from the associated LED 20 impinges upon the light 
reflection face 42a in the longer-side direction when viewed 
from the front thereof, as illustrated in FIG. 4B. As described 
above, the light reflection surface 42a is formed in such a 
way as to have a shape that is the same as a Surface formed 
by moving a parabola L2 and L22 in and L22 in a direction 
Y2 perpendicular to a surface formed by the parabola L. 
and L and an axis L without changing the shape of the 
parabola L2 and L22. 
0180. Therefore, in the case where the display lightguide 
11 is disposed in front of the light collection lightguide 42 
so that the shorter-side direction of the segment coincides 
with the direction Y2 in which the parabola L and L is 
moved, and that the rear face of the display lightguide 11 is 
perpendicular to the axis L. as described above, a given 
section of the light reflection face 42a, which is obtained by 
cutting thereof along a plane that is parallel with the rear 
face of the display lightguide 11, is perpendicular to the 
longer-side direction Y1. Thus, the light LL, which is 
emitted from the LED 20 in the longer-side when viewed 
from the front thereof, travels just to the front thereof 
without shifting toward the shorter side after reflected by the 
light reflection face 42a. That is, the light LL can be emitted 
in a direction perpendicular to the rear face of the display 
lightguide 11. 

0181. Therefore, light can be emitted in a direction per 
pendicular to parts, for example, both end portions in the 
longer-side direction of the display character shaped on the 
display lightguide 11, which are not located just in front of 
the LED 20. Even when a point light source, such as the 
LED 20 is used, the entire display character shaped on the 
display lightguide 11 in three dimensions can uniformly emit 
light. 

0182. Additionally, because the light collection portion 
40 is formed of a light blocking member, light emitted from 
the LED 20 impinges from a rear-face-side opening portion 
of the associated through hole 41a thereinto does not leak to 
the outside thereof. This light is output only from a front 
side opening portion of the through hole 41a. Thus, light 
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emitted from the LED 20 can be prevented from being led 
to another segment that does not face the LED 20. Conse 
quently, when the LED 20 is turned on, a segment other than 
the segment corresponding to the LED 20 can be prevented 
from emitting light. 
0183 As shown in FIG. 1, light emitted from the light 
collection portion 40 to the rear face of the display light 
guide 11 is diffused by the light diffusion plate 50 provided 
between the display lightguide 11 and the light collection 
portion 40. Thus, light emitted from the LED 20 can be more 
uniformly output onto the display lightguide 11. 
0184 Among light rays output from the display light 
guide 11 to the front thereof, light rays output from a part, 
on which the segment is shaped, are output to the front 
through the cutout portion of the blocking plate 60. On the 
other hand, light output from a portion other than the part, 
on which the segment is shaped, is blocked by the blocking 
plate 60. Thus, the contrast between the part, on which the 
segment is shaped, and the remaining part can be increased. 

Second Embodiment 

0185. Incidentally, in the first embodiment, the light 
reflection face 42a is provided by forming the outer face of 
the light collection lightguide 42 like a parabolic face as 
illustrated in FIG. 2. However, it is devised that a groove 42b 
is provided in the light collection lightguide 42, as illustrated 
in, for instance, FIG. 5, and that an inner face, in which the 
groove 42b is provided, is formed like a parabolic face to 
thereby provide the light reflection face 42a. In this case, 
when reflection processing is performed on the light reflec 
tion face 42a, an amount of light output onto the rear Surface 
of the light collection lightguide 42 is increased still more, 
so that the luminance of the segment increases. 

Third Embodiment 

0186. In the first embodiment, the light reflection face 
42a is placed in Such a way as to cover the entire segment 
formed on the display lightguide 11, as illustrated in FIG. 
3B. Thus, as illustrated in FIG. 3A, the distance L between 
the axis L and an end of the parabola L. and the distance 
Ls between the axis L and an end of the parabola L are 
longer than the maximum distances L and L among the 
distances from the nearly center in the longer-side direction 
of the segment to ends in the same direction thereof. 
0187. However, in the case of forming the light reflection 
face 42a in this way, a light reflection member is formed on 
a part (indicated by hatching in FIG. 3B) of the rear face of 
the display lightguide 11 other than the part, on which the 
segment is shaped. Therefore, in the case where the seg 
ments should be placed close to one another, the light 
reflection faces 42a placed on the rear faces of the segments 
interfere with one another, as indicated by hatching in FIG. 
6A. 

0188 Thus, as illustrated in FIG. 6B, it is devised that the 
distance L between the axis L and an end of the parabola 
L and the distance L between the axis L and an end of 
the parabola L are set to be nearly equal to the minimum 
distance to thereby prevent the light reflection faces 42a 
from interfering with one another. 
0189 However, in this case, the light reflection face 42a 
cannot be provided on the rear face of the hatched part of the 
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display lightguide 11. Thus, there is a fear that the hatched 
part becomes dark. Then, it is devised that the light reflection 
face 42a having a shape as illustrated in FIGS. 7A and 7B 
is provided. FIG. 7A is a perspective view illustrating the 
light collection lightguide 42 of the third embodiment of the 
invention. FIG. 7B is a front view illustrating the display 
lightguide 11 and the light collection lightguide 42 in the 
third embodiment. 

0190. It is assumed that as illustrated in these figures, 
there is a parabola L. and L whose axis of symmetry L. 
is a line perpendicular to the rear face of the display 
lightguide 11. The light reflection face 42a has the same 
shape as that of a face formed when the parabola Land La 
are moved by simultaneously and continuously changing the 
gradient of the parabola L. and L in a direction Y2 
perpendicular to a surface formed by the parabola L. and 
L., and the axis L. by a width W (see FIG. 3B) in the 
shorter-side direction of the segment so that a shape drawn 
by each of ends of the parabola L. and Lalmost coincides 
with that of each of the longer-side ends of the segment. 
0191 The display lightguide 11 is disposed in front of the 
light collection lightguide 42 so that the shorter-side direc 
tion of the segment coincides with the direction Y2 in which 
the parabola L. and L is moved, and that the rear face of 
the display lightguide 11 is perpendicular to the axis L. As 
illustrated in FIG. 7B, the light collection lightguide 42 is 
placed so that both ends of the parabola L. and L are 
positioned just under the ends in the longer-side direction of 
the segment when viewed from the front thereof. 
0.192 With the configuration, the light reflection face 42a 

is prevented from being placed on a part other than the 
portion, on which the segment is shaped, while the light 
reflection face 42a is disposed on each of the rear faces of 
the end portions in the longer-side direction of the segment. 
Thus, the end portions of the segment are prevented from 
becoming dark. Moreover, the light reflection faces 42a 
respectively corresponding to the segments are prevented 
from interfering with one another even when the plurality of 
the segments are placed close to one another. 

Fourth Embodiment 

0193 In the third embodiment, each of the light reflection 
faces 42a is adapted to have the same shape as that of a face 
formed by moving the parabola L. and L in Such a way 
as to continuously change the gradient of the parabola. 
However, a given section of the light reflection face 42a, 
which is obtained by cutting thereof along a plane that is 
parallel with the rear face of the display lightguide 11, is not 
perpendicular to the longer-side direction Y1. 
0194 Therefore, light emitted from each of the LEDs 20 
toward the longer-side direction of the segment when 
viewed from the front thereof is shifted to the shorter side of 
the segment after reflected by the light reflection face 42a. 
Thus, the light emitted from each of the LEDs 20 does not 
travel just to the front thereof. That is, light cannot be 
emitted therefrom in a direction perpendicular to the rear 
face of the associated display lightguide 11. Consequently, 
the third embodiment has encountered a problem in that the 
luminance of each of the segments is low when viewed from 
the front thereof. 

0.195 Then, it is devised that the light reflection face 42a 
having a shape as illustrated in FIGS. 8A and 8B is provided. 
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FIG. 8A is a perspective view illustrating the light collection 
lightguide 42 of the fourth embodiment of the invention. 
FIG. 8B is a front view illustrating the display lightguide 11 
and the light collection lightguide 42 in the fourth embodi 
ment. 

0196) That is, in the third embodiment, each of the light 
reflection faces 42a is adapted to have the same shape as that 
of a face formed by moving the parabola L. and L in the 
direction of an arrow Y2 in Such a way as to continuously 
change the gradient of the parabola. In contrast with this, in 
the fourth embodiment, each of the light reflection faces 42a 
is adapted to have the same shape as that of a face formed 
by moving the parabola L. and L in the direction of the 
arrow Y2 in Such a way as to intermittently change the 
gradient of the parabola, as illustrated in FIGS. 8A and 8B. 
0197) Incidentally, similarly to the third embodiment, the 
gradient of the parabola L. and L is changed in the fourth 
embodiment so that a shape drawn by each of ends of the 
parabola L. and L. during the movement thereof almost 
coincides with that of each of the longer-side ends of the 
segment. Moreover, similarly to the third embodiment, the 
display lightguide 11 is disposed in front of the light 
collection lightguide 42 in the fourth embodiment so that the 
shorter-side direction of the segment coincides with the 
direction Y2 in which the parabola L. and L is moved, 
and that the rear face of the display lightguide 11 is perpen 
dicular to the axis L. As illustrated in FIG. 8B, the light 
collection lightguide 42 is placed in the fourth embodiment 
so that both ends of the parabola L. and L are positioned 
just under the ends in the longer-side direction of the 
segment when viewed from the front thereof. 
0198 Similarly to the case of moving the parabola L. 
and L without changing the shape of the parabola L. and 
L by intermittently changing the gradient of the parabola 
L and L as described above, a given section of the light 
reflection face 42a, which is obtained by cutting thereof 
along the plane that is parallel with the rear face of the 
display lightguide 11, is perpendicular to the longer-side 
direction Y1. Thus, the light, which is emitted from the LED 
20 in the longer-side direction Y1 in the longer-side when 
viewed from the front thereof, travels just to the front thereof 
without shifting toward the shorter side after reflected by the 
light reflection face 42a. That is, the light can be emitted in 
a direction perpendicular to the rear face of the display 
lightguide 11. 
0199 Similarly to the third embodiment, the fourth 
embodiment prevents the light reflection face 42a from 
being placed on a part other than the portion, on which the 
segment is shaped, while the light reflection face 42a is 
disposed on each of the rear faces of the end portions in the 
longer-side direction of the segment. 

Fifth Embodiment 

0200. In the first to fourth embodiments, display seg 
ments are used as display characters. Moreover, the light 
reflection face 42a is formed in such a way as to have the 
same shape as that of a face formed by moving the parabola 
L and L in the direction of the arrow Y2. However, when 
display characters indicating a high beam mode as illustrated 
in FIG. 9 are used, a light reflection face 42a having the 
same shape as that of a face formed by rotating the parabola 
L. around the axis L. may be used. 
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Sixth Embodiment 

0201 Next, the details of the display lightguide 11 are 
described hereinbelow with reference to FIG. 10. FIG. 10 is 
a partial front view illustrating the display lightguide 11. As 
illustrated in this figure, two segments 11a and 11b are 
apposed in the longitudinal direction and constitute a 
numeral “1”. Seven segments 12a to 12g are disposed in 
such a way as to constitute a numeral “8”. Concretely, four 
12a to 12d of the seven segments 12a to 12g are arranged on 
four sides Surrounding a square space. Similarly, the remain 
ing three segments 12e to 12g and the segment 12d are 
arranged on four sides Surrounding a square space. Seven 
segments 13a to 13g are arranged similarly to the segments 
12a to 12g and constitute a numeral “8”. 
0202 Next, the detailed shape of a light diffusion plate 50 
to be placed behind the display lightguide 11 is described 
hereinbelow with reference to FIG. 11. FIG. 11 is a front 
view illustrating the light diffusion plate 50. The light 
diffusion plate 50 has diffusion portions 51a and 51b to be 
respectively disposed behind the segments 11a and 11b, 
diffusion portions 52a to 52g to be respectively disposed 
behind the segments 12a to 12g, diffusion portions 53a to 
53g to be respectively disposed behind the segments 13a to 
13g, a diffusion portion 54 to be placed in such a way as to 
cover the rear face of the display lightguide 11 indicating 
characters "km/h, and a connection portion for connecting 
the diffusion portions 51a, 51b, 52a to 52g, 53a to 53g, and 
54 to one another. 

0203 The arrangement of the diffusion portions 52a to 
52g is similar to that of the segments 12a to 12g. Four 52a 
to 52d of the seven diffusion portions 52a to 52g are 
arranged on four sides Surrounding a square space. Simi 
larly, the remaining three diffusion portions 52e to 52g and 
the diffusion portion 52d are arranged on four sides sur 
rounding a square space. 

0204 The connection portion 55 for connecting the dif 
fusion portions 52a to 52d is curve-formed. More particu 
larly, the connection portion 55 is formed in such a manner 
as to extend from the nearly center C of a space, which is 
surrounded by the four diffusion portions 52a to 52d, to each 
of the diffusion portions 52a to 52d so as to connect these 
diffusion portions. The connection portion 55 is formed in 
such a way as to have different curved parts respectively 
extending from the nearly center C to the diffusion portions 
52a to 52d. 

0205 Similarly, the connection portion 55 for connecting 
the diffusion portions 52d to 52g is curve-formed. More 
particularly, the connection portion 55 is formed in such a 
manner as to extend from the nearly center C of a space, 
which is surrounded by the four diffusion portions 52d to 
52g, to each of the diffusion portions 52a to 52g so as to 
connect these diffusion portions. The connection portion 55 
is formed in such a way as to have different curved parts 
respectively extending from the nearly center C to the 
diffusion portions 52d to 52g. The diffusion portions 53a to 
53g are connected to one another, similarly to the diffusion 
portions 52a to 52g. Therefore, the description of the con 
nection among the diffusion portions 53a to 53g is omitted 
herein. 

0206. An operation of the display of the configuration is 
described hereinbelow. Now, when, for example, the LED 
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20 disposed behind the segment 12a is turned on, light 
emitted from this LED 20 impinges into the through hole 
41a formed behind the segment 12a and in the light collec 
tion portion 40. The light having impinged into the through 
hole 41a is transmitted by the light collection lightguide 42. 
Subsequently, the light impinges directly upon the rear face 
of the diffusion portion 52a or impinges thereon after 
reflected by the parabolic faceal reflection face of the light 
collection lightguide 42. Because the light collection portion 
41a is formed of a light blocking member, light emitted from 
the LED 20 disposed behind the segment 12a does not leak 
to the outside thereof. 

0207. The light having impinged to the rear face of the 
diffusion portion 52a is diffused to the entire diffusion 
portion 52a. Thereafter, the light impinges upon the rear face 
of the segment 12a, so that the segment 12a is illuminated. 
Incidentally, the connection portion 55 for connecting the 
diffusion portions 52a to 52d are formed like curved parts, 
as described above. Therefore, the light having impinged 
upon the rear face of the diffusion portion 52a neither 
propagates through the connection portion 55 nor impinges 
into the other diffusion portions 52b to 52d. 
0208 That is, even when the light diffusion plate 50 is 
integrally formed by connecting the plurality of the diffusion 
portions 51a, 51b, 52a to 52g, 53a to 53g, and 54 through 
the connection portion 55, so as to reduce the number of 
components and as to simplify the assembly of the display, 
light does not leak from a predetermined one of the diffusion 
portions to the other diffusion portions through the connec 
tion portion 55. Therefore, light emitted to the rear face of 
a predetermined one of the segments can be prevented from 
impinging upon the rear faces of the other segments. 
0209 The connection portions 55 are formed in such a 
way as to extend from the nearly center C of the space 
surrounded by the diffusion portions 53a to 53d to each of 
the diffusion portions 53a to 53d thereby to connect ther 
ebetween, and as to extend from that of the space surrounded 
by the diffusion portions 53d to 53g to each of the diffusion 
portions 53d to 53g thereby to connect therebetween. Con 
sequently, the diffusion portions are connected to one 
another necessarily through the nearly center C. Thus, the 
length of the connection portion 55 can be set to be long. 
Hence, the invention can more reliably and certainly prevent 
leakage of light from a predetermined one of the diffusion 
portions to the other diffusion portions through the connec 
tion portion 55. 
0210. The connection portions 55 are formed in such a 
manner as to have different curved parts respectively extend 
ing from the nearly center C to each of the diffusion portions 
53a through 53d and to each of the diffusion portions 53d 
through 53g. Thus, the curvature of each of the connection 
portions 55 can be increased. Consequently, leakage of light 
from a predetermined one of the diffusion portions to the 
other diffusion portions through the connection portion 55 
can be more reliably and certainly prevented. 
0211 Incidentally, although the light diffusion plate 50 
and the display lightguides 11 are provided as separate parts 
in the sixth embodiment, the light diffusion plate 50 and the 
display lightguides 11 may be integrally formed, as shown 
in FIG. 12, thereby to reduce the number of components and 
to simplify the assembly of the display. A method for 
integrally forming the light diffusion plate 50 and the display 
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lightguides 11 may be, for example, a film insert forming 
method for injecting a transparent resin serving as a forming 
agent, which is used for forming the display lightguides 11, 
into a die for the display lightguide 11 in a state, in which 
the light diffusion plate 50 is inserted into the die, in a case 
that the diffusion plate 50 is preliminarily formed by, for 
example, die-cutting. 
0212 Alternatively to the film insert, for example, a 
method of performing two-color molding by using both an 
opacifier serving as a forming agent for the light diffusion 
plate 50, and a transparent resin serving as a forming agent 
for the display lightguide 11 may be employed as the method 
for integrally forming the light diffusion plate 50 and the 
display lightguides 11. 

0213. In the sixth embodiment, as illustrated in FIG. 11, 
the connection portion 55 for connecting the diffusion 
portions 52a to 52d is formed in such a way as to extend 
from the nearly center C of a space surrounded by four 52a 
to 52d of the diffusion portions to each of the diffusion 
portions 52a to 52d so as to connect these diffusion portions. 
For example, the connection portion 55 may be formed in 
Such a way as not to pass through the nearly center C, as 
illustrated in FIG. 13A. However, the connection portion 55 
of the shape shown in FIG. 13A is short in length, as 
compared with the connection portion 55 of the shape shown 
in FIG. 11. Therefore, in the case where the space sur 
rounded by the four diffusion portions 52a to 52d is narrow, 
the connection portion 55 of the shape shown in FIG. 11 is 
more preferable. 

0214. In the sixth embodiment, as illustrated in FIG. 11, 
the connection portions 55 for connecting the diffusion 
portions 52a to 52d is formed in such a manner as to have 
different curved parts respectively extending from the nearly 
center C to each of the diffusion portions 52a through 52d. 
For instance, it is devised that as illustrated in FIG. 13B, 
each of the connection portions 55 is formed in such a way 
as to have different curved parts for connecting the diffusion 
portions opposed to each other. However, the connection 
portion 55 of the shape shown in FIG. 13B is small in 
curvature, as compared with the connection portion 55 of the 
shape shown in FIG. 11. Thus, in the case where the space 
surrounded by the four diffusion portions 52a to 52d is 
narrow, the connection portion 55 of the shape shown in 
FIG. 11 is more preferable. 

Seventh Embodiment 

0215 Incidentally, in the sixth embodiment, the light 
diffusion plate 50 comprises the plurality of the diffusion 
portions 51a, 51b, 52a to 52g, 53a to 53g, and 54, and the 
connection portions 55 for the diffusion portions. However, 
it is devised that as illustrated in FIG. 14, a light diffusion 
plate 50 is formed like a single plate adapted to cover all the 
rear faces of a plurality of segments 12a to 12g, and that a 
concave light blocking portion 56 is provided behind the 
border between each pair of adjacent ones of the segments. 
0216 Even in the case where the light diffusion plate 50 

is formed like a single plate adapted to cover all the plurality 
of segments, the concave light blocking portions 56 pro 
vided in this way in the light blocking plate 50 shuts off light 
having impinged upon the rear face of the predetermined 
segment and prevents such light from impinging upon the 
rear faces of the other segments. In this case, the light 
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diffusion plate 50 may be formed by the film insert forming 
method or the two-color molding method in Such a manner 
as to be integral with the display lightguides 11. The light 
blocking portion 56 may be formed in such a way as to be 
COVX. 

Eighth Embodiment 
0217 Next, the details of the display lightguide 11 are 
described hereinbelow with reference to FIGS. 15A to 15C. 
FIG. 15A is a perspective view illustrating a display light 
guide 11 provided with a convex portion shaped into a 
three-dimensional display segment, which is taken from the 
front thereof. FIG. 15B is a side view illustrating the display 
lightguide 11. FIG. 15C is a perspective view illustrating the 
display lightguide 11, which is taken from the rear thereof. 
0218. As illustrated in FIGS. 15A to 15C, the shape of the 
segment is formed on the top face 11a-1 of the convex 
portion 11a provided in the display lightguide 11. As illus 
trated in FIG. 15A, light diffusion processing is performed 
on the top face 11a-1. The light diffusion processing may 
include, for example, processing to preliminarily form 
crimps on the top face by using a mold, processing to form 
cracks therein, Sandblast processing, and coating. 
0219. As illustrated in FIG. 15B, sides 11a-2 of the 
convex portion 11a are tapered off toward the top face 11a-1. 
Incidentally, a tapering angle ranges 0 from 5' to 20°. As 
illustrated in FIG. 15C, light diffusion processing is per 
formed on the bottom face 11a-3 that faces the top face 
11a-1 of the convex portion 11a. 
0220. An operation of the display of the configuration is 
described hereinbelow. First, when the LED 20 is turned on, 
light emitted from the LED 20 impinges into the through 
holes 41a and 41b provided in front of the turned-on LED 
20. The light having impinged into the through holes 41a 
and 41b is transmitted by the light collection lightguide 42. 
Subsequently, the light impinges directly upon the rear face 
of the diffusion plate 50 or impinges thereon after reflected 
by the parabolic faceal reflection face of the light collection 
lightguide 42. Because the light collection portion 40 are 
formed of light blocking members, light emitted from the 
LED 20 and made to impinge thereinto from rear-face-side 
opening portions provided therein does not leak to the 
outside of the through holes 41a and 41b. 
0221) The light having been incident upon the light 
diffusion plate 50 is diffused and subsequently, impinges 
upon the display lightguide 11 after diffused. The light 
having been incident upon the display lightguide 11 is 
diffused by the bottom face 11a-3 and the top face 11a-1. 
Thereafter, the light is output to the front of the display 
lightguide 11. Thus, the display lightguide 11 is illuminated. 
0222. As described above, a part of the top face 11a-1, on 
which the segment or the letter is shaped, is clearly illumi 
nated and appears more three-dimensional by performing 
light diffusion processing on the top face 11a-1, on which 
the segment or the letter is shaped. Side faces 11a-2 of the 
convex portion 11a are tapered off toward the top face 11a-1 
on which the segment or the letter is shaped. Thus, even 
when the top face 11a-1 is viewed from just above, the side 
faces 11a-2 of the convex portion 11a can be visually 
identified and have a more three-dimensional appearance. 
0223 The bottom face 11a-3 opposed to the top face 
11a-1 of the convex portion 11a undergoes light diffusion 
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processing. Therefore, light having impinged from the bot 
tom face 11a-3 is diffused by the bottom face 11a-3. 
Thereafter, the light is uniformly incident upon the entire top 
face 11a–1. Thus, the part of the top face 11a-1, on which the 
segment serving as the display character is shaped, is clearly 
illustrated and looks more three-dimensional. 

0224) Incidentally, in the eighth embodiment, among the 
top face 11a-1 and the side faces 11a-2, light diffusion 
processing is performed only on the top face 11a-1. How 
ever, even when the light diffusion processing is performed 
only on the side faces 11a-2 thereamong, the border between 
the top face 11a-1 and each of the side faces 11a-2 can be 
clearly and visually identified. Thus, the segment or the 
letter can look more three-dimensional. 

0225. The light diffusion processing may be performed 
on, for instance, all the top face 11a-1 and the side faces 
11a-2. In this case, the entire convex portion 11a is more 
clearly illuminated, so that the display character can appear 
more three-dimensional. 

Ninth Embodiment 

0226. In the eighth embodiment, the display lightguides 
11 respectively corresponding to the segments are formed as 
different parts. However, in the case of forming such display 
lightguides 11 as different parts, the number of parts 
increases. The assembly of the display becomes trouble 
some. Thus, it is devised that for instance, as illustrated in 
FIG. 16, the rear-face-side side faces of a plurality of convex 
portions 11a provided on display lightguides 11 are con 
nected by dark color lightguides 12 and formed in Such a 
way as to be integral with one another. A method for 
integrally forming the display lightguides 11 may be a 
two-color molding method using a transparent forming 
agent for the display lightguides 11, and a forming agent for 
the dark lightguide 12. 
0227 With the configuration, the plurality of the display 
lightguides 11 are connected to each other and integrally 
formed. Even in Such a case, light made to impinge upon the 
rear race of a predetermined display lightguide 11 is blocked 
and does not impinge upon the other display lightguides 11. 
Therefore, in the case that only the predetermined display 
lightguide 11 is illuminated, light is prevented from leaking 
to other display lightguides 11 placed near to the predeter 
mined lightguide 11 and illuminating the other lightguides 
11. Consequently, the ninth embodiment can improve design 
in displaying characters. 
0228. According to the ninth embodiment, as illustrated 
in FIG. 16, a concave portion 13 is provided in the display 
portion 10. The convex portion 13a is provided in the 
concave portion 13. This provision of the convex portion 
13a in the concave portion 13 enables the display character 
shaped on the convex portion 11a to appear more three 
dimensional. 

0229. Incidentally, in the ninth embodiment, the top face 
11a-1 of the convex portion 11a is shaped into the display 
character, similarly to the eighth embodiment. That is, this 
display character is a two-dimensional one. However, as 
described in the foregoing description of the ninth embodi 
ment, the integral forming of the plurality of the display 
lightguides 11 and the forming of the convex portion 11a in 
the concave portion 13 can be applied to cases that the 



US 2007/O 13990.6 A1 

display character is a three-dimensional one, and that the 
entire convex portion 11a is shaped into a display character. 
0230. In the eighth embodiment and the ninth embodi 
ment, the display lightguides 11 are transparent. However, 
colored display lightguides may be used. In this case, even 
when achromatic light impinges upon the display lightguide 
11, the display lightguide 11 can be illuminated with colored 
light. 

0231. Although the convex portion 11a is formed like a 
prism in the eighth embodiment, as shown in FIG. 17A 
illustrating a sectional view of the convex portion 11a, the 
convex portion may be formed like a thin-walled hollow 
member as illustrated in, for instance, FIG. 17B. 
0232 Although the present invention has been shown and 
described with reference to specific preferred embodiments, 
various changes and modifications will be apparent to those 
skilled in the art from the teachings herein. Such changes 
and modifications as are obvious are deemed to come within 
the spirit, scope and contemplation of the invention as 
defined in the appended claims. 
What is claimed is: 

1. A light diffusion member for diffusing a light to be 
irradiated into a display member, the display member having 
a plurality of display characters which are illuminated by the 
light, comprising: 

a plurality of light diffusion portions, disposed so as to 
correspond to the display characters; and 

a connection portion, connecting the diffusion portions to 
one another. 

2. The light diffusion member as set forth in claim 1, 
wherein when at least four display segments are placed as 
the display characters on four sides Surrounding a space, at 
least four diffusion portions is placed on four sides Surround 
ing a space So as to respectively correspond to the four 
display segments; and 

wherein the connection portion is formed so as to extend 
from a nearly center of the space surrounded by the 
diffusion portions to each of the diffusion portions. 

3. The light diffusion member as set forth in claim 1, 
wherein the display member has a plurality of display 
lightguides, each display lightguide having the display char 
acter formed in three dimensions; and 

wherein the light diffusion member is integrally formed 
with the display lightguides. 

4. The light diffusion member as set forth in claim 3, 
wherein the light diffusion member is integrally formed with 
the display lightguides by injecting a forming agent for 
forming the display lightguides into a mold for the display 
lightguides, during a state in which the light diffusion 
membere is inserted into the mold. 

5. The light diffusion member as set forth in claim 3, 
wherein the light diffusion member is integrally formed with 
the display lightguides by two-color forming using a form 
ing agent for forming the light diffusion member and a 
forming agent for forming the display lightguides. 
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6. A light diffusion member for diffusing a light to be 
irradiated into a display member, the display member having 
a plurality of display characters which are illuminated by the 
light, comprising: 

a light blocking portion provided at a position correspond 
ing to a boundary portion between adjacent display 
characters. 

7. The light diffusion member as set forth in claim 6, 
wherein the light blocking portion is either a concave 
portion or a convex portion formed on the light diffusion 
member. 

8. The light diffusion member as set forth in claim 6, 
wherein the display member has a plurality of display 
lightguides, each display lightguide having the display char 
acter formed in three dimensions; and 

wherein the light diffusion member is integrally formed 
with the display lightguides. 

9. The light diffusion member as set forth in claim 8, 
wherein the light diffusion member is integrally formed with 
the display lightguides by injecting a forming agent for 
forming the display lightguides into a mold for the display 
lightguides, during a state in which the light diffusion 
member is inserted into the mold. 

10. The light diffusion member as set forth in claim 8, 
wherein the light diffusion member is integrally formed with 
the display lightguides by two-color forming using a form 
ing agent for forming the light diffusion member and a 
forming agent for forming the display lightguides. 

11. A display comprising: 

a light source, irradiating a light; 

a light diffusion member, having a plurality of diffusion 
portions which diffuse the light from the light source, 
and having a curved connection portion which connects 
the diffusion portions; and 

a display portion, having a plurality of display characters 
to be illuminated by the diffused light, 

wherein the diffusion portions are placed so as to corre 
spond to the display characters respectively. 

12. A display comprising: 

a light source, irradiating a light; 

a light diffusion member, diffusing the light from the light 
Source; and 

a display portion, having a plurality of display characters 
to be illuminated by the diffused light, 

wherein a light blocking portion is formed on the light 
diffusion member so as to correspond to a boundary 
portion between adjacent display characters. 

13. The display as set forth in claim 12, wherein the light 
blocking portion is either a concave portion or a convex 
portion formed on the light diffusion member. 
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