DESCRI PTI ON LI GHT GUI DE PLATE, DI SPLAY UNI T | NCLUDI NG THE LI GHT GUI DE
PLATE, TRAFFI C SI GN | NCLUDI NG THE DI SPLAY UNI T, AND METHOD OF MANUFACTURI NG
THE LI GHT GUI DE PLATE AND METHOD OF MANUFACTURI NG THE TRAFFI C SI GN

TECHNI CAL FI ELD [ 0001] The present invention relates to a |ight
guide plate, a display unit including the Iight guide plate, a traffic sign
i ncluding the display unit, and a nethod of manufacturing the |ight guide
pl ate and a nethod of manufacturing the traffic sign. BACKGROUND ART [ 0002]
Conventionally, as a nethod of lighting the main face of a |ight guide

pl ate having a round shape or polygon (for exanple, pentagon) shape, it is
known a nmethod of providing LEDs at the entire side face of the |ight guide
plate. For exanple, when a light L has a main face having a round
shape, as shown in Fig. 18 it is %ﬁ§§§ﬁﬁﬁﬁﬁght devi ce or display, wherein:

a C-shaped steel having a |light source having a plurality of LEDs on the
inside face thereof is provided on the side face of the light guide plate;

the Iight @ieﬁh%nhﬁ@%»@m Bﬂﬁm@ﬂuﬁaﬁm&ﬁtﬁ?ﬁ@@ tagenaculiss i»rrmgﬂ gui de

pl ate; when the light entérs into t gui e plate, the di ffuses

by di ffusi qRAGeIS SRIOWEEIDANG T ﬁi%PnAf{mTOANbfh@EJngbtoﬁw de pl ate.
However, in this method, in which the LEDs are placed over a wi de range of

the side fM@N@#ACh@MNGPmm cUsdEePLATE AR DANETHOPOFENS that a great
nunber of LEDs are required, and that | arge power consunption is required.

MANUFACTURING THE TRAFFIC SIGN

TECHNICAL FIELD
[0001]

The present invention relates to a light guide plate, a display unit including the
light guide plate, a traffic sign including the display unit, and a method of
manufacturing the light guide plate and a method of manufacturing the traffic sign.
BACKGROUND ART
[0002]

Conventionally, as a method of lighting the main face of a light guide plate
having a round shape or polygon (for example, pentagon) shape, it is known a method
of providing LEDs at the entire side face of the light guide plate. For example, when a
light guide plate has a main face having a round shape, as shown in Fig. 18 it is known a
light device or display, wherein: a C-shaped steel having a light source having a
plurality of LEDs on the inside face thereof is provided on the side face of the light
guide plate; the light of the LEDs are emitted from the side face of the light guide plate;
when the light enters into the light guide plate, the light diffuses by diffusion dots
provided on the main face of the light guide plate. However, in this method, in which

the LEDs are placed over a wide range of the side face of the light guide plate, there are



[ 0003] As a method of reducing the power consunption of LEDs, it can
be thought of, for exanple, reducing the nunber of LEDs provided at the
side face. Particularly, when the light guide plate is polygonal (for
exanpl e, pentagonal), it can be thought of a nmethod where no |ight source
is provided in the vicinity of each curved apex while a light source is
only provided at the side face of each linear side. In this case, as
conpared with the case where the light source is provided on the entire
side face, the nunber of provided LEDs is reduced, which reduces the power

consunpti o robf’eﬂg tﬁgt %%Tegtgmﬂr?oekggéélgs a{% geégg%cf\; gnél[ tﬂﬁé%\:rg\g/ éés;ger Qgﬁshingﬁonm the main

face, the [abor for acl ng an sirnceno LED is

pl aced in %@gl¥k8inity of each apex, there is a problemthat a region in
the vicinity Ot each apex becomes darker than other regions, and the
unevenness @j3pPrightness occurs, and the brightness of the entire main face
cannot be uni%ornl [ 0004] For such probl ens, for exanple, Patent

Docunent 1 di scl i j i A otergug in which
prisnms are forné§§§§w?ﬂ%bg%%¥ggﬁg€g%“?ﬁ%%qg?u%h%hf%%§%E%b?ﬂggﬁgfgg face of

the Iight wie_séﬁmné,%cﬁmgm ROV EDGREvil! A tHelskig §sbeDEPMBANarkEDS . Whi ch
‘allows the brightness of the entire main face to be uniform [0005] Patent

Docurrent L gh(8ids 34628 pSLMAR Yo ok IYENT o PFIRBk NS B6r SOLVED BY

THE | NVENTI ON [ 00
method where no light source is provided in the vicinity of each curved apex while a

light source is only provided at the side face of each linear side. In this case, as
compared with the case where the light source is provided on the entire side face, the
number of provided LEDs is reduced, which reduces the power consﬁmption, and also
as no LED is placed on the curved portion of the main face, the labor for placing LEDs
can be saved. However, since no LED is placed in the vicinity of each apex, there is a
problem that a region in the vicinity of each apex becomes darker than other regions,
and the unevenness of brightness occurs, and the brightness of the entire main face
cannot be uniform.

[0004]

For such problems, for example, Patent Document 1 discloses a light device
having a light guide plate, in which prisms are formed on the entire side face of the
LED-provided side face of the light guide plate, and thereby light is diffused between
LEDs, which allows the brightness of the entire main face to be uniform.

[0005]

Patent Document 1: JP-A-2003-331628

SUMMARY OF INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006]



However, in such a light guide plate, there are problens that each prismis
required to be positioned at a corresponding LED with a hi gh degree of
accuracy, and also, as a certain distance is required between each prism

and a corresponding LED to use the prismeffectively, light entering into
the light guide plate is reduced, and the entire light guide plate is
dar kened. [0007] The present invention has been devel oped in view of

such probl ens. The main object of the present invention is to provide a

| i ght gui de plate capable of reducing the difference of the brightness
depending on a rggion of the .main.fa ven whepn no.light soutce is

o v ded i n t e SR B Rt B, PRt PR el S BRI b @ of
contri buti .saving. | iiian, . . j is.to.provide a
i pl ay  unt el BREBEFRN Btk ol R BB AP I Lol R el Do

gui de pl at g, 106 L] LGRS, Qfikheld DRSS anIEPE Gk A%Ahed 158 O OF e
Sn’BF\Mt%O% 8 %Plgﬁ‘? elﬁq[%

mai n face I's ’kept provi di ng sour e vicinity of

ool eur ve AR B o IR B ARG 1Y b RO D PRYRGORRTD | On.

SOLUTIONS TO T 0 to achieve at |east one of
the above o efl ouldBBlapi€38RInekiNVenti on adopts the fol lowi ng means. [0009]
f

The light guide plrate of the present invention is:
[0007]

The present invention has been developed in view of such problems. The
main object of the present invention is to provide a light guide plate capable of reducing
the difference of the brightness depending on a region of the main face even when no
light source is provided in the vicinity of each apex of the main face, and capable of
contributing to power saving. In addition, another object is to provide a display unit
and a traffic sign including the display having the light guide plate, the difference of the
brightness depending on a region of the main face is kept small without providing a
light source in the vicinity of each curved apex of the main face, while reducing power
consumption.

SOLUTIONS TO THE PROBLEMS
[0008]

In order to achieve at least one of the above objects, the present invention
adopts the following means.
[0009]

The light guide plate of the present invention is:

a light guide plate for guiding light entered from a side face thereof, toward a
main face thereof,

wherein the main face has a first diffusion region and a second diffusion region,

and has a shape surrounded by at least three linear sections, and curved sections each



a light guide plate for guiding light entered froma side face thereof,
toward a main face thereof, wherein the main face has a first

di ffusion region and a second diffusion region, and has a shape surrounded
by at least three |inear sections, and curved sections each

i nterconnecting adjacent |inear sections, the first diffusion region
is aregion having a plurality of first diffusion elenents for diffusing
the light entered fromthe side face, towards the nmain face, t he

second diffusion region is a region |ocated between the first diffusion

regi on and, Q&xggé&§§&£%%%ggmggéggﬁbsF?;L?nénand has a plurality of second

di ffusion g%enen usi ng tered fromthe side face,

towards the mai nth% ﬂﬁ?dl{@&% {eﬁ}orr% i% %%Elfoﬁ?lgxylﬂ%?{ﬂ%&aﬂﬁz RS dﬂ%us}o!ae plurality of

first diffusion el enen I'rst usion region is snaller than

the ratio gf t r } . Fs sy ements within
t he secondglgﬂfgggﬁgﬁﬁlrsgl |t%ér}?ghf%)rgéfg[i frbek tﬂgsu%ﬁ%%?ﬁi“ghtﬂgw gf%lk’at e has the
second diffusionpg Lmi@&stimgmmed Ife%iﬁﬁ iocgtis{l]ﬂé{%isé?ﬂhé R GRrugpd the
correspondi ng curved section, tThe ratfo of the area of the plurality of

first di ffkbgi&%@hﬁ:f&%ﬂ& oMdibdddvdaiBetloh! s v 4 piuBhiB o s6@h@Ritlugion Ml | er than
the ratio of the area of the plurality of second diffusion elenents within

t he second e@inbhty fr@iFfusRGitRNight Sht@bNBEm WY Gl fadd) OWARR S MaifffadeMMdS€CONd
diffusion elenents in the second diffusion region is greater than the

density of the fthé fitio@F ihkdfda @NtRIpRIENY f firdt diffsidd disthen® WikHis tRFirstegi on.
Therefore, when the light uniformy enters into the entire side face, the
second di f Hiffikiof rdg@@ iO SmAIRE AR theliticgdTiey aréd\&Mihd flerafifylo$ becdhd digisiom r egi on.
In this manner, even though when no |ight source is placed at the curved
section, | ktighkntenitkinahe Jecanad diffiesicirdgiod.ace reduces as it gets closer to the
curved section, the unevenness of brightness between the first diffusion
regi on and[aohe] second diffusion region can be reduced by making the ratio
of the area of the plurality of second diffusion elenments within the second
di f fusi on regi orTlgs Bghtt gnidé plate lakhthe sedond diffusibh eegiomdmtvaken thedirgl ural i ty of
first diffusion elenments within the first diffusion region. In other words,
t he bri ght dé&sionrdgicarapd tte caoepssditheirestsect@nnthe mtioad theaaaa db érer educed.

plurality of first diffusion elements within the first diffusion region is smaller than the
ratio of the area of the plurality of second diffusion elements within the second diffusion
region. In other words, the density of the second diffusion elements in the second
diffusion region is greater than the density of the first diffusion elements in the first
diffusion region. Therefore, when the light uniformly enters into the entire side face,
the second diffusion region becomes brighter than the first diffusion region. In this
manner, even though when no light source is placed at the curved section, light entered
from the side face reduces as it gets closer to the curved section, the unevenness of
brightness between the first diffusion region and the second diffusion region can be
reduced by making the ratio of the area of the plurality of second diffusion elements
within the second diffusion region greater than the ratio of the area of the plurality of
first diffusion elements within the first diffusion region. In other words, the brightness

difference across the entire main face can be reduced.



[ 0011] In a light guide plate of the present invention, the first
diffusion elenents and the second diffusion elenents nmay be diffusion dots.
In this manner, the first diffusion elements and the second diffusion

el ements can be fornmed in simlar nethods, and therefore, as conpared with
a case that the second diffusion elenents are fornmed in a different nethod
fromthat for the first diffusion elenents, the |abor of form ng the second
di ffusion el ements can be further reduced. In this case, providing nore
diffusion dots in the second diffusion region than those in the first

di ffusion i n allows the second diffusion region to becone brighter than
the first sion region when light uniformy enters fromthe entire side
face. In this ner,. even.thoudgah when. no | ' ravided at the
curved section?qﬁfgﬁpt%%‘z#%%0#@%3¥?ﬁ%“¥?&€ng§%g%?§§§§g%ag§aﬁ¥&g§ts cl oser

o, the. cur yedoagab@n LeRL hA0LDaaR. LIS o, hehneen. Beatiat

di ffusi on region an e se I'on reglon can be reduce

i ncreasi ng C%Fl??tg Qﬁd e QJcoﬂc{](ﬂ i&fel erftb@an%g(sf&ﬂlgﬂ(ﬂl Jufnﬁéxj If?&h&is,e nts within

t he second usion region. In other wor e unevenness of brightness

across the tlﬁfgfér[e,%s '3@1111 r&l’i&'ﬁh Gedke l&ﬁlt {hg Q%ﬁ&j diﬁfu Qﬂ- ;gllements are fé)ﬁheﬁ illl h ght gui de

plate of the present Tnvention, the first diffusion elenents are diffusion

dots, and bfereaemeMmed Hbhftks FFMmEHiSI B Sod B, ﬂiefliuaﬁbmnga%%xeand first
diffusion ditches. In this case, the ratio of the area of the diffusion

dots and tBRohd difthsich E1bMH&itOMnPelieriRe rathddd! Nt AR c8RCABHIRLItdisi On T egi on
becones greater than the ratio of the area of the diffusion dots within the

first diff ygueion 069 iDMRe sexbsl dBSoA Reioh itiRRAtthRB LEMS fifsk @iffutibEr@ithi re si de

face, the second diffusion region beconmes brighter than the first diffusion
regi on whealldvisghé sddoid dffidioh ©EIbE ESbebs@ébiigiter @litini theefilsi dffudi@CRgiohn thi s
manner, even though when no |light source is provided at the curved section,
| i ght ent envieh fight thifdimlpéntkas framehd @fitcade fas. | n Gimambyswh thanghhe curved
section, the unevenness of brightness between the first diffusion region
and t he seeoaathdiight sairanis p@gided atthdicuiecdrsedionelichbyntered fremshagjdd faee r at i 0 of
the area of the second diffusion elements wthin the second diffusion

regi on. | nradidesms igetd slosdrhethd cerwedistetien, dfe thighgbdsdefEsenae berssert the fiesnt i re nai n
face can be reduced. [0013] In the light guide plate of this

enbodi nent difusibh eegpmend tite secvnd diffusion resgaicahibe sdduckidffyusdireasingithectatioray be
provided as a continuous dotted line, or the first diffusion ditches are

f or med r adpfthe yreé phitre second diffdsismelements withiie thd secqndidsffusiomaegivthe Inati o of t he
area of the first diffusion ditches increases as it gets close to the
curved secbpthorweilsdhe wadenngay of bughtwess drgoss ithytentisrmnasn face carhetrhducedit i re si de
face, the area in the vicinity of the curved section becones brightest. In
thi s mannet9012he bri ghtness, which varies as it gets closer to the curved
section, may be reduced by increasing the ratio of the area of the first

di ffusi on el enenfng light guide plate phihe pregant iyentiogy the firs didfupion clgments atehe ent er ed

i ght shoul d reduce nost when no |ight source is provided at the curved
section. | Aifiysigedotssnd gl}e second diffusion elements may be diffusion dots and first

diffusion ditches. In this case, the ratio of the area of the diffusion dots and the first
diffusion ditches within the second diffusion region becomes greater than the ratio of
the area of the diffusion dots within the first diffusion region, and when the light enters
from the entire side face, the second diffusion region becomes brighter than the first
diffusion region when light uniformly enters ﬁoni the entire side face. In this manner,
even though when no light source is provided at the curved section, light entered from

the side face reduces as it gets closer to the curved section, the unevenness of brightness



t he unevenness of brightness across the entire main face can be reduced.

[ 0014] In a light guide plate of the present invention, the second
di ffusion region may be a region including a region surrounded by a curved
section and an inmaginary arc having a center that is an intersection point
of the extension lines of adjacent linear sections. In this manner, even

t hough when no light source is provided at the curved section, |ight
entered fromthe entire side face reduces as it gets closer to the curved
section, the brightness difference between the first diffusion region and

the second, diffusign regi.on can be reduced. .by. increasi the ratio of the
area of v nbetreertit Bl ST ERR aRE e SEURT heioh BRLEREN B PR on e ogi on.

I n other words,. t evenness qf i S r . L mai n face
can be r ecienasmd 8 it BRERD H HoUASER BFERFSpBGHERAE ™ D LEFF on
gui de pl at g..0f. . prese i [ [ hon. fedi may
i ncl ude a ?ﬁﬁ%ﬁﬁg%??ﬁs§3ﬁ£?3§¥%£ﬁﬁg@?ﬁgmg%@gﬁ%ﬂgfgfééging |.8ﬁg§pat t he
correspondi ction side thereof, wherein the third diffusion

regi on haskdsagg%n%g\é?fﬂlfc?(gsion ditches for diffusing the light enitted from
the side, t@Meyds the nain face. In this case, the ratio of the area of the
first diffusion elenents or second diffusion elenments within three regions

of the first di fifus Pk A Qe of BGAUNboinidnbSt tROpre&ll BPentiBAEabiifsd di ffusion
region increase fromthe center of the Iight guide plate toward the curved

section i ngfhkieR diteViRAySbe pibiSdl £ AlcbREROMAIHEd ife of fAE BRst ARMILIGA Qitches
respectively, and when the light enters fromthe entire side face, the

bri ght nessaRfforfed rddidRtronds b@Seddectidirs@R. | BVBIsSasel the kool MRIHARIof S conpar ed
with a case having no third diffusion region, the unevenness of brightness
across t hefigpdiffuSionRitdhed MERaRARs 1D geté t16deht6 thelcaflide eettiod 88, @hd thus, | n the

| i ght guide plate of this enbodi nent of the present invention, each second
di ffusi on dhéche gyt chersgray thdedtilsida fothe ldolnsheldtingdof theeurved t he second
diffusion ditches may be fornmed radially froma curved section side. In

t hi s case, sdctien begbines ixightdse & this mdnntl) the eightneks dvHihisdrenadit ahesser ncr eases
as it gets close to the curved section side, and thus, when the |ight

ent ers from thheurent sectonsimdebé edeced bl éncamaiag the ritiveof\thecdren dfithaofirst he cur ved
section becones brightest. In this manner, the brightness, which varies as
it gets cl ddimsion eletbms outhy eidingtg of the nurvedisectien wisate the @ntosediligbtrshaglidng t he
ratio of the area of the second diffusion elenents in the vicinity of the
curved sectedore mpse whert helight sereds pioglited sttbeitwvededetn. nbstthestveomdsno | i ght
source is provided at the curved section. In other words, the unevenness of
bri ght nessthasnersgnashief ighiness agroisnith gutire owim faee qagdacesdeed 0017]

[0014]

In a light guide plate of the present invention, the second diffusion region may
be a region including a region surrounded by a curved section and an imaginary arc
having a center that is an intersection point of the extension lines of adjacent linear
sections. In this manner, even though when no light source is provided at the curved
section, light entered from the entire side face reduces as it gets closer to the curved
section, the brightness difference between the first diffusion region and the second
diffusion region can be reduced by increasing the ratio of the area of the second
diffusion elements within the second diffusion region. In other words, the unevenness

of brightness across the entire main face can be reduced, which provides an excellent



In a light guide plate of the present invention, the third diffusion region
may be a region where the first diffusion ditches and the second diffusion
ditches are arranged alternately-one by one. In this manner, periodically
providing the first diffusion ditches and the second diffusion ditches
provi des an excellent sight due to the periodical shape, and reduces the
brightness difference within the third diffusion region when light is
uniformy emtted fromthe entire side face. In other words, the unevenness
of brightness across the entire main face can be reduced, and an excell ent
si ght can be prOV|ded [ 0018] In a light guide plate of the present

i nventi on, he third diffusion region has a shape simlar to the second

di ffusion i gpn In this nmanner, when |ight sources are placed facing each
l'inear section, the distances fron1each | ight source to the third diffusion

ok on a0 SeCong clh{ Pk lyE B REE BB I8y AR KSfAR,Or | Ot ness
regi on-can e gt adledn,kdh rg%}@ﬁgaoﬁ%gé%ﬁdtdm%'&bﬁéa%f&e dhidpheRRe across the

entire main face can Ight g e plate of the

present inyghtd é%@lnontsl?& tﬁa'bcﬁ‘ $RGEn Iﬁﬁsthﬁd Eh'H'uﬁ&gfe ion BHELEAHusidteNt agon or
hexagon shape. \Wen the mai n face has such ape, the application of the

present i nuﬁmemildﬂﬁ@mgm@t Shigthd frblﬁmtm&dma}c@g& RER S, Inlthis
conventional |ight guide plate, the unevenness of brightness across the

entire mai BasbARSraA6 COINB SredlbE ik M QTSN kicdhts SPIHCERI diffudfdsDdlémats at t he
curved section. [0020] A display unit of the present invention my

conpri se: MyinaRRe Bgidnb 6f RB GE diRELL AR, dccartit diguichre@bataad tiardpl ural ity of
the LEDs positioned at the outer side of the |I|inear sections and emtting
| i ght t owadifukiof r&gicheindradze fioh thdenter DLMAE ligRQuide Plate tdwakidihe airvedni t of the

present invention may conprise: any one of the above nentioned |ight guide
pl ate; a pkettianh int thireo fevhlERehientdrickpoad td b thréenregohdrespetitielyf amkbwiad thdie | i near
sections, wherein the main face of the |ight guide plate has a pentagon
shape, t heliphtentets fiom tie ehfiside face, the brightness of the light varies at three levels.

In this manner, as compared with a case having no third diffusion region, the

unevenness of brightness across the entire main face can be further reduced.

[0016]

In the light guide plate of this embodiment of the present invention, each

second diffusion ditch may be provided as a continuous dotted line, or the second

diffusion ditches may be formed radially from a curved section side. In this case, the

ratio of the area of the second diffusion ditches increases as it gets close to the curved

section side, and thus, when the light enters from the entire side face, the area in the

vicinity of the curved section becomes brightest. In this manner, the brightness, which

varies as it gets closer to the curved section, may be reduced by increasing the ratio of

the area of the second diffusion elements in the vicinity of the curved section where the

entered light should reduce most when no light source is provided at the curved section.

In other words, the unevenness of brightness across the entire main face can be reduced.

[0017]



positioned at the outer side of four linear sections of the five |linear
sections defm ng the pentagon shape, the light guide plate is installed
such that a |inear section without a plurality of LEDs at the outer side

t hereof cones the upper side. In any case, even though the amount of [|ight
emtted fromthe LEDs reduces as it gets closer to each apex of the |ight
guide plate, the brightness difference, which varies as it gets closer to
each apex, can be reduced due to any one of the above nentioned |ight guide
plates. At this tine, since the nunber of LEDs can be reduced as conpared

ith h L . I h [ i de. .. el j [
Further saved. 1 *dRRiGBEFGe Plaie liouy R S BERapifar b v 1

consum o0 ARAL28. FRUHSER Uil M SSrR L ALEDER TR BB o
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reduction of "the brightness, varies as It gets closer to the curved

section, CalnBBmkI§IaRA frobPBE &ltire side facd Nan AHRPlEMs YR dneddnnbR&rPr €SENt _
invention may conprise a reflection plate adjacent to one side of the main

face wher epfififinddé Adroks I LntlRlSaiR kR e BAOE Bl ed, Whe kbl RelldAsisRichesd | on pl ate
reflects light emtted fromthe main face; and, a mlky-white plate

adj acent tgrooed.si de of the main face where the diffusion dots are not
provi ded, wherein the mlky-white plate displays a given information. In
this manne[go18p conpared with the case having no reflection plate, the

i nformati on di spl ayed on the m | ky-white plate can be brighter, and the
bri ght ness di f f dhanipht @akideqaste bithe piesdlk tiyecraidn, the thirddiftetn fQO2Eds 2A traffic

sign of the present invention includes: any one of the above
shape similar to the second diffusion region. In this manner, when light sources are
placed facing each linear section, the distances from each light source to the third
diffusion region and second diffusion region become the same, and thus the brightness
difference between the third diffusion region and the second diffusion region can be
reduced. In other words, the brightness difference across the entire main face can be
reduced.
[0019]

In a light guide plate of the present invention, the main face has a triangle,
quadrangle, pentagon or hexagon shape. When the main face has such a shape, the
application of the present invention provides a significant advantage because, in a
conventional light guide plate, the unevenness of brightness across the entire main face
becomes great when no light source is provided at the curved section.

[0020]

A display unit of the present invention may comprise: any one of the above

mentioned light guide plate; a plurality of the LEDs positioned at the outer side of the



menti oned di splays; and a display part having display information including
|l etters, signs, figures, or any conbination thereof Since the traffic sign
of the present invention includes any one of the above nentioned displays,
t he sanme advant ageous effect as that of the above nentioned display can be
obt ai ned, for exanple, the power consunption is reduced and simultaneously
the display information displayed on the display part is displayed with a
smal | brightness difference across the entire traffic sign. [0024] In
the traffic sign of the present invention the display part may be a film

attached o the .ront . su |,k hi.s,.manner, the
di spl ay paﬂ{lea(r:%er? 'BE and emlt%“egicjle %l? Owar iy Flge %)%C%(r) aiil 8%%%6%?%8%??&1%%3 filmon

the front gl I)iatﬁﬁ)r%%e fﬁ@e ﬁfég ﬂm%x?se%gto%e &&9%1? ve men xoneﬁl d%;r&% of

manuf act uri ng a present | nven 1 on I Ses.

fi f ] I f f t
(a) a Pirs %;r% ltdgdh% i ﬁﬁ%lnlﬁgﬁlgﬁtﬁ&o?ﬁfsﬁ’de 24e"0f htnggr sgétf&lg" vx'é}%%’ %xﬂ Si olnr S

di f f usi on e maln cond

el enent fo he second
di f1usi on P"?&*‘%?ﬁ"f%f (B Bhab PR OBhutloh sipe O ﬁ“‘ﬁ“‘?ﬁu‘*ﬁ T g a it
gui de pl at Eos@tion%@@t thd &ﬁ&rﬁde o@‘l’cﬁ? {ihQp sécﬂ%s@% e linbat sediohd 43infig (Rd ement

formng step formng the plurality of first diffusion elements on the main

face; and gerifeRBEhpd! the Hisit g&d@bﬁf@qpfnstfa@édguagthat a?lﬂlefip{eﬂ@ld?)gwﬁﬂbﬁt second
di ffusion el ements on the second diffusion region, a light guide plate

where the Bkl gl mscut fHe@URPSiI8e AeFcBBSntcl trepbérisRlcMBinank 38R, &nr educed can
be manufacture [ 0027]

though the amount of light emitted from the LEDs reduces as it gets closer to each apex

of the light guide plate, the brightness difference, which varies as it gets closer to each

apex, can be reduced due to any one of the above mentioned light guide plates. At this

time, since the number of LEDs can be reduced as compared with a case that LEDs are

placed on the entire side face, electric power is further saved. In other words, a light

device that reduces power consumption, and also reduces the brightness difference |

across the entire main face can be provided.

[0021]

A display unit of the presént invention may be placed on a curved section, and
comprise the reflection member reflecting light guided toward the curved face of the
curved section. In this manner, the vicinity of the curved section becomes brighter as
light guided toward the curved surface side of the curved section is reflected by the
reflection member, and thus the degree of reduction of the brightness, which varies as it
gets closer to the curved section, can be reduced.

[0022]
The display unit of the present invention may comprise a reflection plate

adjacent to one side of the main face where the diffusion dots are provided, wherein the

reflection plate reflects light emitted from the main face; and, a milky-white plate



A nmet hod of manufacturing a |light guide plate of the present invention may
conprise. (a) a diffusion dot formng step formng the plurality of
diffusion dots on the main face, wherein the plurality of diffusion dots
have a shape, to which the processing dot is reflected, by pushing
processi ng dots provided on the face of the distal end of the ultrasonic
processing horn; and (b) after the diffusion dot processing step, a
diffusion ditch formng step form ng the second diffusion elenents in the
second di ffusion region using a | aser processing nmachine. In this manner, a

i ght guide,plate where the brightness. difference is reduced across the
ent e i ARELE o ShEot B mAR AR E S WELSPRETE s ol EPVASE PSR T st on
dots on th i.n face pushi ng the. processing. dot and then form ng the
second di  PscRIkY-RE Y SRR o BERERS e BRbRer R pbRTWIRLCI o &

| I i . 00 . . et i l'igh
gur de pl at S opienog Ao Eeetoh el e fntomtidihosedn FRMMISS M P 70,
| t f j ' ' i & ' ' | t th
el enent fo G BhEp % ! i dhd b3 elenents on the
%ﬁ l%%r%ﬁ%? aﬁc?ﬁlg‘baghtﬁ'%sp Pfffe?elnbé Yordk tile d‘is?s%aiy@'aﬁ ﬂﬁéh&é&d

mai n face, usi on ormng step fo second di ffusion
di tches “ﬁhﬂbﬁ]the third diffusion region. In this manner, a |ight guide
pl ate where the brightness difference across the entire main face is
reduced can be mﬁaﬁ'é%fg%?@leg%esa&mﬁ% MethdbsBank lo8ObE @ublRePl ate with no
second di ffusion ditch.” [0029] A met hod of manufacturing a |ight
gui de pl at geffiorel QisPIa®S &R a LSNPy )dis?ﬁ?_ﬁlﬁb&%’ﬁo& fklvdindiidestsi on dot
formng step formng the plurality of diffuSion dots on the main face,
wher ei n t heighd, Bbadesd, by adf codibiratisn BBrefOt Sifta v i a@fof thdprédtheh t he
processing dot Is reflected, by pushing processing dots provided on the
face of thewehtfnahcl@mRabf odelE tHelabswshdtitiondll BGHRSS,) thgsahRMdvAntigeadst er t he

di ffusi on dot processing step, a diffusion ditch formng step formng the
second di f tfici adchetl of ERIAbSveMhédtioNed digpldyuah Be dbthihed ifeextmdplethe pSidrg a | aser
processi ng machi ne; and (c) after the diffusion dot processing step, a
second di f tasumptich it eddudedrand sighusthrespudlp theidizglal eformetion displafddusi ther el ement s
within the third diffusion region using a | aser processing machine. In this
manner, a Hisplhy pguisdephlyat eitwhenal briphtdess differameacsd the ewire eafficsigas t he
entire main face is reduced can be manufactured as conpared with a |ight
gui de pl at @00&#r h no second diffusion ditch. [0030] A met hod of
manufacturing a traffic sign of any one of clains 18 to 24, conprising: a
| i ght gui de pl atle thf trafhesigr efsbapresenymmerition, thedigplagpdri mint bemfiler ed from t he
side face toward the main face thereof; a display filmprovided on the
surface of attdehedan the frantsurfaeof dienmitkyevidiephitay Ihithismdinep|tas/dispdyspitay
information including letters, signs, figures, or any conbination thereof;
and LEDs pradedrestidadiyy agimele opsrefeoneff atievhungiagim aguhei@orisarfase ofthd emi tti ng
light into the side face of the |ight guide plate, (a) a diffusion
dot for m ngilkyahiteglaiei ng the plurality of diffusion dots on the main face,
wherein the plurality of diffusion dots have a shape, to which the
processing“ﬁgﬁ]is reflected, by pushing processing dots provided on the
face of the distal end of the ultrasonic _processing horn; and (b)
after the diffush8rthesef prafedyings lighpgrdeplae of thePHieHiteRtitor ni ng st ep
formng the second diffusion elenents within the second diffusion region
usi ng a | aS¥PPBFHcessi ng machi ne; and

(a) a first diffusion element forming step forming the plurality of first diffusion
elements on the main face; and

(b) a second diffusion element forming step forming the second diffusion
elements on the second diffusion region,

[0026]
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(c) an assenbling step positioning the LEDs on the side face of the a

| i near section, thereby the light guide plate, in which the
brightness difference is entirely reduced is manufactured. [0031] The
nmet hod of manufacturing of the traffic sign of the present invention can
manuf acture a traffic sign where the brightness difference across the
entire main face is reduced even though light is emtted fromthe LEDs

pl aced on the side face of the |inear sections because a |ight guide plate
manuf act ured by the nethod capabl e of reducing the brightness difference

(0032 Fig. 1 i< ahmniorel PriRERynEn Br 75 i1 BUPSITORVEECR || gh
. : . ! . ght
outSe I ot gy d R rRb L0 A ST ST ULB P URE S0, oo
on the lig Qltemgﬁlcis gr? ﬂlgln%tinefa§60; 'and a second diffusion element forming step forming the

second diffusion elements on the second diffusion region, a light guide plate where the

brightness difference across the entire main face is reduced can be manufactured.

[0027]

A method of manufacturing a light guide plate of the present invention may

comprise: (a) a diffusion dot forming step forming the plurality of diffusion dots on the

main face, wherein the plurality of diffusion dots have a shape, to which the processing

dot is reflected, by pushing processing dots provided on the face of the distal end of the

ultrasonic processing horn; and (b) after the diffusion dot processing step, a diffusion

ditch forming step forming the second diffusion elements in the second diffusion region

using a laser processing machine. In this manner, a light guide plate where the

brightness difference is reduced across the entire main face can be manufactured by

forming a plurality of diffusion dots on the main face by pushing the processing dots,

and then forming the second diffusion elements within the second processing region by

using a laser processing machine.

[0028]

A method of manufacturing a light guide plate of the present invention may

comprise: (a) a first diffusion element forming step forming a plurality of first diffusion

elements on the main face,(b) a diffusion ditch forming step forming the second

diffusion ditches within the third diffusion region. In th1s manner, a light guide plate

where the brightness difference across the entire main face is reduced can be

manufactured as compared with a light guide plate with no second diffusion ditch.

[0029]
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Fig. 3 is a schematic perspective view of the configuration of a display
unit 20. Fig. 4 is a schematic perspective view of the configuration of a
traffic sign 10. Fig. 5is a schematic front view of the configuration of a
i ght guide plate 130. Fig. 6 is a schematic front view of the
configuration of a |light guide plate 230. Figs. 7(A)-7(C) are schematic
front views of the configurations of other enbodinents of the |ight guide
pl ate 230. Figs. 8(A)-8(B) are schematic front views of the
configurations of other errbodi ments of the Iight gui de plate 230. Fig. 9 is

Fi g, 10( ) - 10( MHEFIFOE op iR ol Aieef of Rl piedit r%ﬂﬁtﬁﬁ%. BE' ot ot her
enbodi ments _of .th

30
schematic f? o?ﬁse ﬁsadl ?101? Oetqgrgg?% 34 t% 3 thec?fluralf%%dl odl(l’wt‘seﬂlgfsﬁ)eo?rteh
light gui d?h Hltgée wl?i?rgfn t{le %luragf of ldlffnglo{l%oé hg&em s’ﬁ%é & \&lglgtgglgfﬁo%\é\ésﬂ;g the

configuration o 0 neasure prig
dot is reflected, by pushing processing dots provided on the face of the distal end of the

ultrasonic processing horn; (b) after the diffusion dot processing step, a diffusion ditch
forming step forming the second diffusion elements within the third diffusion region
using a laser processing machine; and (c) after the diffusion dot processing step, a
second diffusion ditch forming step forming the second diffusion elements within the
third diffusion region using a laser processing machine. In this manner, a light guide
plate where the brightness difference across the entire main face is reduced can be
manufactured as compared with a light guide plate with no second diffusion ditch.
[0030]

A method of manufacturing a traffic sign of any one of claims 18 to 24,
comprising: a light guide plate of the present invention guiding light entered from the
side face toward the main face thereof; a display film provided on the surface of the
main face, wherein the display film displays display information including letters, signs,
figures, or any combination thereof; and LEDs placed at the outer side of the light guide
plate, and emitting light into the side face of the light guide plate,

(a) a diffusion dot forming step forming the plurality of diffusion dots on the
main face, wherein the plurality of diffusion dots have a shape, to which the processing
dot is reflected, by pushing processing dots provided on the face of the distal end of the
ultrasonic processing horn; and

(b) after the diffusion dot processing step, a diffusion ditch forming step
forming the second diffusion elements within the second diffusion region using a laser

processing machine; and

12



Figs. 13(A)-13(C) are partial enlarged views of an area in the vicinity of
each apex of a light guide plate. Figs. 14(A)-14(B) are explanatory
di agranms of the brightness of each portion of |ight guide plates.

Fig. 15 is a schematic front view of the configuration of a |light guide

pl ate to neasure brightness. Figs. 16(A)-16(B) are partial enlarged
views of an area in the vicinity of each apex of a light guide plate.

Figs. 17(A)-(B) are explanatory diagranms of the brightness of each portion
of light guide plates. Fig. 18 is a front view of an exanple of a

conventional |i g@angau'%ebhgtgrtngosmo%m&#l?elfI%Da s&lgcsalga% N oFtﬁE’l natory di agram

of the configur on"o iC Sl et i c front
view of the eonfiguration of a traffic sign 210

thereby the light guide plate, in which the brightness difference is entirely
reduced is manufactured.
[0031]

The method of manufacturing of the traffic sign of the present invention can
manufacture a traffic sign where the brightness difference across the entire main face is
reduced even though light is emitted from the LEDs placed on the side face of the linear
sections because a light guide plate manufactured by the method capable of reducing the
brightness difference across the entire main face is used.

BRIEF DESCRIPTION OF THE DRAWINGS
[0032]

Fig. 1 is a schematic front view of the configuration of a light guide plate 30.

Figs. 2(A)-2(C) are explanatory diagrams showing the process of forming first
diffusion dots 32a and second diffusion dots 32b on the light guide plate 30.

Fig. 3 is a schematic perspective view of the configuration of a display unit 20.

Fig. 4 is a schematic perspective view of the configuration of a traffic sign 10.

Fig. 5 is a schematic front view of the configuration of a light guide plate 130.

Fig. 6 is a schematic front view of the configuration of a light guide plate 230.

Figs. 7(A)-7(C) are schematic front views of the configurations of other
embodiments of the light guide plate 230.

Figs. 8(A)-8(B) are schematic front views of the configurations of other
embodiments of the light guide plate 230.

Fig. 9 is a schematic front view of the configuration of a light guide plate 330.

Figs. 10(A)-10(D) are schematic front views of the configurations of other

13



Fig. 21 is a schematic an explanatory diagram of the configuration of the
traffic sign 210. DESCRI PTI ON OF PREFERRED EMBODI MENTS [ 0033] Her e,
based on the drawi ngs briefly explai ned above, the correspondence

rel ati onshi ps between the constituent el enents of the enbodi nents and the
constituent elements of the present invention are clarified to explain the
enbodi nents of the present inventions. O the enbodinent, a |ight guide

pl ate 30 corresponds to a light guide plate. A curved section 30a
corresponds to a curved section. A linear section 30b corresponds to a

| i near secti A first .diffysion . region 3la corresponds to a first
di f f usi on FIBE?%WC“%O@E%B%H%H llf’r&:%ﬁ regi on 31b corresponds to a second

diffusion regio |fo|on on 3 cor ondst athird

di ffusion regi o;i: SFr (Zb lg tﬁs’gé‘ﬁgwsﬁ tt‘%‘sr‘ol ?t%? di ffusion
el enent s. st di.ff dot second di ffusr on dots 32b and third
di f fusi on 8m{) dtn§ és%tléir%? %gﬁl ePIS?e?jBPf usi on dots. A first diffusion ditch

132 corresponds fp ﬁL%gc%gmgtc; S0 el S BupAfiblca bt Lng- t ype LED

54 corresponds to ection sea corres a reflection
menber . rn%g%u 833‘ plate 22 corresponds to a reflectr on plate. A
m | ky-white plate correspondstoam’lky white plate. A display film 12

corresponds to apgi $HA | aqﬁbﬁ ed Rt odfraqanét §¢ ufacturing
t he display unit 1%&0 ?412 @)a I% Ie t glufvde p a%e 30 s ortj}f)d so clarify

an_exanpl e,Qk 2, Bt rkggiegiatgranuf act urr ng the light guide plate 30 di spl ay
unit 20 and traffrc sign 10 of the present invention. [0034] I n

expl anation Of gL TR 1TES arOéxplaiSioR Esiths dMNEBHnERss dfiehdhgovtion” €f erring
to Fig. 1, the Irght ggr ggﬂpl atxg 30, Blrv\h?qéch is one glgxerrpl ary Iierrbodr ment of

the pr esenbflrlg],yglrméﬂawsw |1 be described, and then the display unit 20 and
the traffic sign 10 having the |ight gui de plate 30 will be described. Fig.

1 is a schemati Fif.r18Nn§ a Ydhewatds frédd QieGUTiheddhAir@bnQf alligh duidlatgtl de pl ate
30 of a first embodi ment of the present invention, in which the lower right
section shaessusdbrighinassged pl an vi ew of region A [ 0035]
Figs. 16(A)-16(B) are partial enlarged views of an area in the vicinity of each
apex of a light guide plate.
Figs. 17(A)-(B) are explanatory diagrams of the brightness of each portion of
light guide plates.
Fig. 18 is a front view of an example of a conventional light guide plate.
Fig. 19 is a schematic explanatory diagram of the configuration of a traffic sign
110.
Fig. 20 is a schematic front view of the configuration of a traffic sign 210.
Fig. 21 is a schematic an explanatory diagram of the configuration of the traffic
sign 210.
DESCRIPTION OF PREFERRED EMBODIMENTS
[0033]

Here, based on the drawings briefly explained above, the correspondence

relationships between the constituent elements of the embodiments and the constituent

14



The light guide plate 30 has a thickness of about 4 nmto about 8 nm and
is a perneable plate nade of nethacrylate resin, having a substantially
pent agon shape. This shape of the light guide plate 30 is defined by: the

| i near sections 30b, each of which forns a part of each side face of the
substantially pentagon shape; and the curved sections 30a, each of which

i nterconnects adjacent |inear sections 30b. This |ight guide plate 30 has a
back face having a plurality of first diffusion dots 32a, and al so havi ng
second di ffusion dots 32b in the vicinity of each apex thereof. In this

configuration, wh | i uni f or i th .i t de plate 30
fromthe eﬁ]g’inflets F@%p’fcg@égwelft}?g A9 %éﬂﬁnéuﬁ’ ?:i‘é’ g?fll ?ﬂ%gle B?esep ter in
regions in. the. vici ach thereo as co e he ot her

o0 one Lkt O b oG, AR SRR S SRRRI B, L0,

dots 32a hfaseP ! chgz%gs §”§§¢ co(r%s S@ét%cﬁ}{z%ﬁge‘éﬂ&?d AFK e@r%@&&% dotted |ine

in Fig. 1) e secon u5| an region e regions other t han

the second &J%&%&%ﬁ&% B Wl ;glsxﬁalﬁ%h% %ha%m{ (ons 3la. In

t he follomnng escri ption, ace o uide plate 30 refers

to a main E giﬁ&@. ngtgﬂldgﬁhggn%lg?}(;& I%Q:OH’@S bﬁ& t& Q@ect)h([ §1tffu§1b1f1f usi on dots

32a and secon usi on ts 32 front ace of the light guide plate

30 refers (oA Maidid @i@ﬁsﬂﬁr gl%ﬁ 3hé SHessBhlidR LAY &fi%@im\M hput pirle first
di ffusion dots 32a and second diffusion dots 32b. [O Each of the

first diffugheon doh I23¢Rreqitrd RN fliSd dshafs. d@mtmldlﬁd&s yacess having a
substanti ally quadrangul ar pyram d shape, and is provided such that the

part corr esRemndiiftsibOddth$202ad i diffiiEorlA I RREMEPOndW ddiisthnidotsP| aced on t he
back face of the light guide plate 30. Each side face of the quadrangul ar

pyram d hasrsadif@sigh Bitdf 130 .corré8pbnds lo & firsiif@kion tine. f iar st di ffusi on dot 32a
and second di ffusion dot 32b have a depth of 0.4 mm- 0.8 mm The pitch

bet ween adjpageliphtfdntiGihg@ypeIED HNcdiRtfpond?@ a [EmAbutefidctbni®al 28about 8.0 min
For convenience of illustration, in Fig. 1, the size of the first diffusion
dots 32a andrspadse dicfléation aentbet S AAZhedtidn platetcoatpdndsas gesflectian t he
actual size, and their nunbers are |ess than the actual nunbers. In fact,
smal | er angdlateor & rhilkyswhich flite 24 osrredpdnsls B2emidkdwheeplad. dAfdisphydibmdat s 32b
will be formed. [0037]

corresponds to a display film. The description of a method of manufacturing the

display unit 20 including the light guide plate 30 should also clarify an example of a

method of manufacturing the light guide plate 30, display unit 20 and traffic sign 10 of

the present invention.

[0034]

In explanation of an embodiment of the present invention, firstly, referring to

Fig. 1, the light guide plate 30, which is one exemplary embodiment of the present

invention, will be described, and then the display unit 20 and the traffic sign 10 having

the light guide plate 30 will be described. Fig. 1 is a schematic front view of the

configuration of the light guide plate 30 of a first embodiment of the present invention,

in which the lower right section shows an enlarged plan view of region A.

[0035]

The light guide plate 30 has a thickness of about 4 mm to about 8 mm, and is a

15



Now, the second diffusion region 3 Ib will be described in nore details. As
shown in the ower right section of Fig. 1, the second diffusion region 3
b is aregioninthe vicinity of each apex of the |ight guide plate 30,
and has second diffusion dots 32b in addition to first diffusion dots 32a.
Specifically, the second diffusion dots 32b, which have the sane shape as
the first diffusion dots 32a, are arranged such that they are offset by
half a pitch relative to the pitch distance between the first diffusion
dots 32a. In addition, the second diffusion region 3 Ib is , for exanple,
preferably mﬁtgﬁn a radiu rom each. apex of the

20. 0 - .300
i ght gui dBBratieprlasm ﬁa? Wg‘{h%“iﬁ‘F@F%r‘ng‘g}?g w?agm _IYQ%%?%’HRH? ®n this
TPrTos on i Shias oY nf Bk SEDdosb Afaren BY e litcht S B B daded o ce oon
T ua on Faif e paR S fh SRE 6fe o S sltblaRbalf peb - Pufithiy ek 1 08 11 TSt
i ght id | at.e 30 .f .1, h ti id . . i,f.f usi i
5 ot ol el P Set Qi feefhhde aflafhe LAGE scckilt HECORs il o) 07 7091 on

conpar edl ;Nié\%i?e élgt% 36 ih'ésSeI bagléff%gﬁhxﬂﬂg IE) Eﬁ}aﬁ}l eﬁjﬁ?'st ﬁﬁls%nrdgﬁlébg;anfi 9{5% exanpl e,

. d ;
even if ource uni are oVl only at locations cing to the

|1 near sechig seg’&%aélgﬁl?sﬁ)gﬁo&'ﬂﬁgxr1h%b{%ﬁ€&iogpécﬁggég[tﬁére$@eh§ ond di ffusion

regions 3 e nmade substanti sanme a at of the first diffusion

region 3lagdiyfalbs WA ISiunfiimIP SR I REER h‘gﬁtl éuh% PR 36 Bo!tUniigti de pl ate

30 is made substantially uniform wthout any |1 ght source unit 50 at the

side face gfe fR&, ﬁl@ﬁiégi%uﬁﬁ(iﬁei@mbe%_@ﬁps Bk R giBRs itticia@ps@chini t 50 is

required to be provi inthe vicinity of any apex of the |ight guide

plate 30. Ih& haad8s Mmpah Wwiar®oethed (bEdishon The eoth iB teliGiaily dFeadet er m ned
as appropriate depending on the degree of the angle of the curved section

30a and/ or gfdReyhetez@stafiffisith dotHrh agirekaddd @h&lﬂg(}egi&@%&hnded bya Next,
referring to Fig. 2, one exanple of a nethod of manufacturing the |ight

gui de pl at gasB&H-8dttetl Miné inFTRAJ i @O SecoIdiffidisedgion 311h)iafd tRRREEsns\Wiek be furt her
described. Here, Fig. 2 is an explanatory diagramto explain a nmethod of
form ng t heah iHeSkcodd Wiffisioq RegieisS 18 2@ tlihstsditfadich @gibhsEliaoninkbe s 32b. When
the first diffusion dots 32a are formed in the light guide plate 30, as
shown i n Ffdlowz{gAlescription, tthiectsok face pf the Hglgignle plaaB GO feydte mandih facasdOni ¢
vibrations are applied is pressed against the resin plate to formthe first
di f f usi on detligh3Rade plate 30 hdtingho first diffusior gots AZa dwirsacdhd diffuseonioesc2bd to a
known ul trasoni c processi ng machi ne (not shown), and has a 4 x 4 matrix of
pr ocessi ngThofrentGa:e oEtehight idegdate 0 cbdkdrs 2 thais fare ofiths tlight guadelpjated@adr angul ar
pyram d shape, and is provided on the distal end of the ultrasonic

pr ocessi ngwitbout tiEXirstausefnaioss, 3 2akahsecomsl diffosiensdots bpr ocessing horn 60 is
pressed against the light guide plate 30 with ultrasonic vibrations applied
the first H0B6Lsi on dots 32a are forned, which reflect the shape of the
processi ng dots 62. %0039] ~ In order to formthe second diffusion
regions 3 | b, tHeéachiof the fight flfffpsion dod d2samizgeand diffysiontdotsZhash §eest he entire
surface of the |ight guidggglate 30 using the above nethod, and then, as
shown i n Fheyingq 9%§ta1§1auy arasagiler prramidshinsganddp progiled suchdhat theged bet ween a
first diffusion dot 32a and a first diffusion dot 32a, and is pressed

agai nst t heorraspanding i the basenfdhesmadgangplaspyragud isidacgd pi ebaristeegifitheed to the
ul trasoni c_processi ng horn 65, and therebhy the secan diffusi?n dots 32b
are for medligkignids Pl 10 c Eaghhaidestaeg,of thy q‘{alj’é‘n&flﬁd%??é‘i“ﬂga g9t P ovi ded on
the distal end face of the ultrasonic pr cessia horB Qg At tggﬁitine, as
shown in FFE - bf @y, and iheifiy diffsiondionins e sesond ATysign et 33bhavga 4P dpoi nt

Ple;\;l\f € E e ? n fa% 62 tmncli ! 6f8 lfnsril.o nTlgeOI}itcg %gtwggnda Jac];rlltrhsrgt d?i!fgsgolillsdogs%ﬁ 9st abggtal 5r esults in

mm - about 8.0 mm. For convenience of illustration, in Fig. 1, the size of the first

diffusion dots 32a and second diffusion dots 32b is illustrated larger than the actual size,
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di ffused periodically, which gives an excellent sight. In addition, as the
second di ffusion region has nore diffusion dots by the second diffusion
dots 32b as conpared with the first diffusion region 3la, it can | ook
brighter as conpared to the case without the second diffusion dots 32b.

[ 0040] Next, referring to Fig. 3, the display unit 20 having the
above light guide plate 30 will be described in details. Here, Fig. 3 is a
schemati c perspective view of the configuration of the display unit 20. The
di splay unit 20 includes: the above-described |light guide plate 30; a

reflection te 2 rovided op the back fac f the |ight i de plate 30;
a mlky- \Ahi‘l‘?detﬁf)lf g‘flébegﬁarﬁ:leg@?l&g‘eg%“?lﬁg fr&ntﬁftgcé’emgﬁert%’g nfolr%ﬁlfsggu! de plate
o LT BGhAPR SRR B PR RO o5h PSR 3 Cur e section 30e i
50 provideﬂxgg a position facing to a |linear section éOb, which is a part
of each side of the |light guide plate 30, and the display unit 20 is fixed
by a frame (not . i i I it 20, en |ight
is emtted fr omlﬁﬁg’%ﬁ) SSE{“%@)%%@S‘%@?’% 3*&’8‘”?1%0%6%@9‘{3%%&?2%%‘%of Afwhhe i ght
gui de pl at g, 303 ' ' req el irulibereblofny {3G8aBY if Ne |1 ght
gui de pIat§l30.ng%hgﬁ%%%?hg%é%gﬁgﬁggf&?ﬁ%%%?%ﬁ?&§ﬁ$%€éd fron1%%ellight

sour ce uni {heRbinity @RAHHIEASEnE RURLHIAE BRteCId ¥RithaS GCbAPRARAG dcts 58f | ected by
the reflection seal 28 provided on the curved section 30a, and is re-guided

by the |i ghtadaiiod® RisPdiffusibh dordSh. asFQMdaly iRt dehdaAltiRWA dbRG2BNt I re main
face to have a substantially uniform brightness w thout darkening a region

in the Vi ciyhichha®f the ekt ARas st diPikidh dd8s 32b Oh¢ arsdELRich fHat thef) | S
provided in the vicinity of any apex of the light guide plate 30. In other
words, as &ae offs@l haibu piéeh téhitite DAhd Sitch@ahtant €BbtwEent thefidét diffididyd®g each apex,
the labor to place a light source unit 50 in a curving nmanner can be
reduced, apBezh.allsaddisont the sEbdfid) @iffudibn kdg®hnt3 15 @ rfeeexdmpleSprorabsy witdhaed, the
power consunption can be reduced. [0041] The reflection plate 22 is
an opaque yddidsef pd.aain €3(H.Ginén @ ead) apexseflibd bght paildé ylaicdOndndaadre shape to the
|l i ght guide plate 30, and reflects light guided toward the back face of the
| i ght gui derefidratile 380,mrh 0280.0lninhe Ih thonmadres eheafenditydpériaggda) ofythe fest pl at e 30.
Therefore, the front face of the light guide plate 30 becones brighter as
conpar ed t diffusiondets BR4 dndistcont diffusioh dotsi3@ inpthaseeo®Pdiffii@d@pion 31b A
mlKky-white plate 24 is a mlky-white, translucent resin plate having a
subst ant i ab¢opmieslbritd asahuchhafe dewsity lfeer lareghef thefigedifhaered@9032aanthescat t er s and
transmts light diffused by the first diffusion dots 32a and second

di f f usi on &t diff3gibn reGion3la  cHvki Whendhd wmeasgueted lighteenfeosisioghd lighy of t he
first diffusion dots 32a and second diffusion dots 32b being visually

r ecogni zedguidaplaigaRdron the ertire side face.dhe sebendedifipsioprregion ] wHlomedhy frant| n
reducing the possibility of causing the unevenness of brightness on the
surface of fachef the gt gyidie platglOatp be Boghtpryg ggmpared with thpHistdiffyswatregion seal 28
is an opaque white plastic filmor sheet nmenber having a width

subst ant i aPly Asardesulafor exmpi eyam if light seures unity 80 pregrevidpdiowy #81 at e 30, and
reflects Iight guided toward the side face of the |ight guide | at e 30,
toward t heloCaiang facye to Hie lpygisectigns B (tedtie ohe pghinepoefdhe serndar ea in the
vicinity of each apex _of the |ight guide plate 30 ovided with the
reflecti ondgglé‘f’n 2181998 & biyire myfle 6’&?@?‘“‘&@ L (s H‘aﬁ?fﬁ{\e érsh‘g SIOR 800t t he

reflection,peal 28 manner, the brightness of the entire light guide plate 30 is made
substantially uniform without any light source unit 50 at the side face of the curved
sections 30a, and thus no light source unit 50 is required to be provided in the vicinity
of any apex of the light guide plate 30. The range of the second diffusion region 31b

can be determined as appropriate depending on the degree of the angle of the curved
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[ 0044] The light source unit 50 includes; a substrate 52; and a
plurality of surface-nmounted white-light-emtting-type LEDs 54 (hereinafter
referred to as "LEDs 54") nounted on the substrate 52 in a spaced apart

rel ati onship to each other, and emts |light into the side face of the

i ght guide plate 30. This light source unit 50 is provided at a position
facing a linear section 30b, which is a part of each side of the |ight
guide plate 30. If it is provided on a curved section 30a, it is required
to be processed in a curved shape simlar to the curved section 30a.
Therefore, the esent .inventjon can. sa e labor for the curving
process. Iﬁecgalb?qaiag ,‘“’F’ﬁé‘ZFPé‘!ﬁfﬂg tlﬂl{%pg’ﬁ"i%ﬁw may be wat er proof ed or
dripproofeﬂw3§gecificalIy, for exanple, epoxy resin or the |ike my be
potted on € substrate 52, or the substrate 52 nay be coated conpletely
hermetically, or ' uy c gpi} S SNG ' . silicon tube
or the like. In ¥%¥§e%%ﬁlé??%é%éhel 5§ﬁ)§h§%??§ﬁ ock%@@gP%E?zgﬁéhe di spl ay
unit 20, of,:andr ] ] Asi : ' unit 20,
the possi betIEPREROREAH coltinscnklonBALEN o 5ol AR ok AR SRLARALT 1 One
may be redpcedris R ohle@iinaARY BGEratth bxptfin TBYaRA RkRREHE ROALNGHAYLST de of
the first g%%?d i‘onre |Jﬁ§§ga gﬁ#&, g? ﬁayc%e placeggbn t he outgfde of

bot h the fj5s8oAlfifbh@RiffeBhabs 338 ARHed HERREEANotidif 85 LOrIrREI ON 3 | b.
[ 0045] As di scussed above, in the display unit 20, the mlky-white

plate 24 i g é ﬁﬁﬁ%‘uﬁ@ plaftS30f 4mbwh ﬁpﬁg.cﬁ‘(AL, heutrdsSiit pBUésdifig BbALE® widre t he

reflection plate 22 is placed on the back face of the Irght guide plate 30,

a reflecti giras@al vigdtidrs aR HPEEN i9 Predsed iR the @&k flkke E0PrAfhd Mt | 1 ght gui de
plate 30, and a light source unit 50 is positioned facing a |inear section

30a. I n thisfusiondbts BB, Thiveulessit pyocesting hdfh 60Ss Ednkeddedry aknbwame (not
shown). [0046] Now, referring to Fig. 4, a traffic sign 10 of the

di spl ay unultragidprbdesddsy dashide (Bedhovwin)figddaiak & 4 xHemetrix of frocéksing déts sghemat i ¢
perspective view of the configuration of the traffic sign 10. The traffic

sign 10 i nEhdhdescessinpadod 63 pdsaysubiiaritialP queddeingulbrpyrangid sBipegand igprsuigadr t i ng
pole 14 placed at the back face of the display unit 20, and a display film
12 havi ng an thesiptahynd offthe utarhsonit prdoessimptanpbl®e, Thhefdreivhen she'uBTEHiE | S
attached on

processing horn 60 is pressed against the light guide plate 30 with ultrasonic vibrations

applied the first diffusion dots 32a are formed, which reflect the shape of the processing

dots 62.

[0039]

In order to form the second diffusion regions 31b, the first diffusion dots 32a

are first formed on the entire surface of the light guide plate 30 using the above method,

and then, as shown in Fig. 2(B), a ultrasonic processing horn 65 is positioned between a

first diffusion dot 32a and a first diffusion dot 32a, and is pressed against the light guide

plate 30 with ultrasonic vibrations applied to the ultrasonic processing horn 65, and

thereby the second diffusion dots 32b are formed, which reflect the shape of the

processing dots 62 provided on the distal end face of the ultrasonic processing horn 65.

At this time, as shown in Fig. 2(c), forming the second diffusion dots 32b at a midpoint

between a first diffusion dot 32a and a first diffusion dot 32a results in light being
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the surface of the mlky-white plate 24. In this traffic sign 10, when
light is emtted froma |ight source unit 50 of the display unit 20 into
the side face of the light guide plate 30, the light is guided nmainly
toward the front face of the light guide plate 30, and the display
information of the display film12 is indicated. On the other hand, of the
light emtted fromthe Iight source unit 50, |ight guided toward a curved
section 30a is reflected by a reflection seal 28 provided on the curved
section 30a, and is re-guided by the |ight guide plate 30. Such a

T B S R ot L Tt
f b t d t b | fil
uni f orm br | %mpg ?e% d)nehgs moreecﬁ sYo o baht ée%é(ndl d\?\%&suﬁpc}o'ts%b fs C&H gd spray tiim

12 can be 8 uni orn1 es a excellent

Yr;Z'ebL'f'W%m”%l‘dl sop gty SHRESH! B B U072 “one

end, and t ed to a desired |l ocation, and thereby the
trafflc S|gﬁs<%ggﬁl §m§b ‘installed at a desired Iocatlon [ 0048]

As descrlbﬁg @?ove, the trafflc sign 10 has the display film12 on the
front face of the display unit 20, and is placed at a desired | ocation by

the supporting PO debmindfo Mol £/t oG 18NGil2 Hhiikethelefoldifnt £l fifkeS an 10,

Note that the installation t’he supporting po e 14 is not limted to this

confi gur at 3@Rill BidesdrihRa THRRAE! | Aete AL & i1 4 séRMhabiEpdriptidlel iy of @ exanpl e, on
the upper wall of the entrance and/or exit of tunnels and the like. [0049]

Next, in acsgeeRtdoesmpsainmmn ulf20l hahpiRsePhnit ZIvRDhLiQNthe bh&edehemad i ¢ of the

conflguratlon of a light guide plate 130 is described in details, referring

to Fig. 5. ligelkeide bia@ 305a kdfleaicmGIReBE hiovided®oid the besk fade dfliie: 1(gmgmg¢ur ation of
the light guide plate 130. Note that portions simlar to those of the

first enbogiarEs0l a milRy-kvditeplagdatpdodided onkite feireicabsthe tight duli@ pliess0;iapt i on of
these portions are omtted. As conpared with the light guide plate 30, a
| i ght gui deflpttivhaedl 30 praiddd bh @siattack 0f & bhatedodectionad®b irothe vichiityaf dachf usi on
region 31c is provided. [0050]

apex of the light guide plate 30; a light source unit 50 provided at a position facing to a

linear section 30b, which is a part of each side of the light guide plate 30, and the

display unit 20 is fixed by a frame (not shown) from the side. In this display unit 20,

when light is emitted from the light source unit 50 into the side face of the light guide

plate 30a, the light is guided mainly to the front face by the light guide plate 30. On

the other hand, of the light emitted from the light source unit 50, light guided toward the

curved section 30a is reflected by the reflection seal 28 provided on the curved section

30a, and is re-guided by the light guide plate 30. Such a configuration allows the

entire main face to have a substantially uniform brightness without darkening a region

in the vicinity of each apex even though no light source unit 50 is provided in the

vicinity of any apex of the light guide plate 30. In other words, as no light source unit

50 is required in the vicinity of each apex, the labor to place a light source unit 50 in a

curving manner can be reduced, and also as the number of light source units 50 is

reduced, the power consumption can be reduced.
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As shown in Fig. 5, the light guide plate 130 has a third diffusion region
31lc (in Fig. 5, a region surrounded by a chain doubl e-dashed |ine), which
is closer to a corresponding apex within the second diffusion region 3 |b.
This third diffusion region 31c is provided with third diffusion dots 32c
in addition to a plurality of first diffusion dots 32a and second diffusion
dots 32b provided in the second diffusion region 3 I b. Specifically, the
third diffusion region 31c is, for exanple, preferably within a radius of
30.0 mm -200.0 mm from each apex of the light guide plate 30, and nore
preferably(?ﬂlﬁann1- 150.0 mm Each of these third diffusion dots 32c is
provi ded hg T y between a first diffusion dot 32a or second diffusion dot
32b and an adj acgnt. &1 i f (O t . i i dot 32b in
the second dif1 olarielst pite 2 e R e Bk BERIRMAEY BLBNIL 2P h
di ffusion it Al I ' [ recd I | as the
first diffg%%%ﬁ”%%Figgggﬁgﬁgggéé%%ée%F??%%gg%%%§¥%§g%%hﬁggﬁﬁﬁagﬁ%esecond
di ffusion ' ' JPachi . ht first
bE@E ﬁ%ht%iidg plaﬁé%, Eo%?d fk BB i g %kﬁ@@tg?b.l ihh%réf&%

di ffusion regio a. “Therefore, en the sa ght enters from
the entireggiml@ f8C6F liéﬂﬁ %uilib Ella{e 3% R bAbRer3R ,co{nPé‘reci {o\lasd ROyl the
|l i ght guide plate 30 can be brighter as conpared with the first diffusion

region 3laganenegatngednf fusion region 3 I'b. As a result, for exanple, even
when a light source unit 50 is provided at a position facing a |inear
section 30mosthe density (per area) of the diffusion dots changes in two
phases as It gets away fromthe light source unit 50, and thus, even though
no |ight source AlfiilkyS6hite Blafs 2Mb 6 GRIkQWhRG, tinSlacdnfrebii@lavd Kdvitigtay of each apex
of the light guide prate 130, the wunevenness of the brightness of the
entire |ighibs@hidllg ifdnéit4 sHapo tchaliie guRld pecB0, IiEschtng@sndafantdis lightr d

di ffusion region 31c may be determ ned as appropriate dependi ng on the
degree of tiffasalrtyltke fifst diffesicidotesRasad kécond dGibfasiamddtos2t. hSush ze of the [ight
gui de plate 130. [0051] In the above second enbodi nent, the size of
the third cderffigustionredades thid2ossitfilitylo tHei faptttdiffiisiodelofsl3ab endleCondsliffisdorsane as
that of the second diffusion dots 32b, but they may be snaller than that of
t he seconddas B2hilsdingwisiotly rés@gmizednardmakes ths entirt fientsfacebragtiy subichgesnits ef f ect
as that of the above enbodi nent can be obtained. Simlarly, the second

di f f usi on doeduciRithapasibiligy ¢ faruditgathe ey erfiriesssaf bdighthess oo thedwtface3Tghe and i n
this case al so, the sane advantageous effect as that of the above

enbodi ment lightiguide pbtt 3. ned. [ 0052] If, in place of the |ight guide
plate 30 provided in the display unit 20 and traffic sign 10, the |ight
guide platE0#3D is used to configure the display unit 20 or traffic sign
10, the display unit 20 or traffic sign 10 can obtain the sanme advant ageous
effect as that ofhetrpidectiprysrl 2 deopriane whitgplasticdime shest membgrdavipg fre mai n
face of the |light guide plate 130 is brightened in a uniform degree. At

this time, Widiksus@ntiadyidantien tothe grcknesseof stlightevide matndf.aed riflesly di spl ay

unit 20 and traffic a%?n 10 remain the same except that the |light guide
pl ate 30 i Yehtepidsd boayvat the side Eace phthe lightisyide platg 39, %wrd Rpgerteietdescription is
omtted. [0053]. . . . .

light guide plate 30. Therefore, the area in the vicinity of each apex of the light guide

plate 30 provided with the reflection seal 28 becomes brighter as compared with a case

without the reflection seal 28.

[0044]

The light source unit 50 includes; a substrate 52; and a plurality of
surface-mounted white-light-emitting-type LEDs 54 (hereinafter referred to as “ LEDs

54”) mounted on the substrate 52 in a spaced apart relationship to each other, and emits
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Next, refereeing to Fig. 6, the configuration of the |ight guide plate 230
of the third enbodi nent of the present invention is described in detail.
Here, Fig. 6 is a schematic front view of the configuration of a |light

gui de plate 230. Note that portions simlar to those of the first

enbodi ment are referred to by like nunerals, and the description of these
portions is omtted. As conpared with the light guide plate 30, a light
guide plate 230 is different in that no second diffusion dot 32b is
provided in the second diffusion region 3 | b, but a plurality of first

di ffusi i.tch 13 v] ded 0054 - As sh .in Fi 6, th
i gt gur oBeAs S B3 e PRDEp Sidanety Jhr Thivlsht e JBl ol ATPEAGS 132 1
th d diffusiaon. ' 31b. ,Th first diffusi it .. 132
adi al Ty aPeRGLEn PR RE eDRd DL St e 3Lh SRS PHES BT o The
l'i ght id |at 30 th the fi di f f usi itch 32
a:?anggglcg%g %tglégéﬁm%?%%Pn?%m?ﬁe“@?%ﬁ%?ﬂ%mégﬁ®%emgﬁﬁgggaﬁég}?gae30a, and
the first diffusion.ditch 132. b di t . th
avay 11 om et oBRut LSS o e SRR T s ThRhs GRS Mo gu, i2Y TP
itted f ' . i gui : it
rea) in albeuidt AR AORIR DRy, kel 98 1R ARrcf Ml o) BBy BE T o ot o
32 d fi ) o ditch ' ;
a an 'Gvﬁﬁercp?écifé&*%iégl?p{aéh%&t ﬁ%pel?f alﬁ?fané???na;gée,%?%@fkrgaﬁ?fl &ﬁﬂﬁé Bagboser to

the curved section S the main ghter as 1t gets

closer to f)&?ed%ﬁrtﬁeesqbthﬁfetﬂZ?Qr BO&bstie & fn@ﬂa‘é &oatetlQBmﬁl’éém&met?c‘éﬁﬁ ophen a

| ight source unit 50 I's provided at a position facing a |linear Ssection 30b,

the densi t yhe(iRBI soRcE Blit X mhiBe rclozbd Hiafs{i4sh Ribe BPMhe 1iBLa 1AMMs fbgnef! I St
di ffusion ditches 132 becones greater as it gets away fromthe |ight source

unit 50, apgntifdénderSMRR oE&lQMﬂBid@&e'dﬁ@ﬁtﬁ w00 R rdiftirbpsR thedilRleftél ded at an
area in the vicinity of each apex of the |ight QUIJ% pl ate 30, the

unevenness ingide ick @RIAPES vaflt 20 NBe paRkibIIRy b tBOLigHY vhiie: WitHobedgaitandrbe
reduced. [0055] - Now, the first diffusion ditches 132 are descri bed

in further mdet@tibned bt Yeirbdilcedli Ty SiigBisothict ahies0 hagbaplecediohaiesitfdeovi ded on
the front face of the light guide plate 230. The wdth of each first

di ffusi on of the Firsl diZfubitn refgoh 38X ahlp) o2 mafbe beacabdnythOousitde of both the filsn and nore
preferably 0.4 mm- 0.6 mmIn addition, the Iength of each first diffusion
di t ches 132iffexiverediond 18 amhtht beondidiffedos egiondnb.30a t owards the center of the
i ght guide plate 230 is, for exanple, preferably 20.0 mm- 300.0 nm and
nore prefef@Bbly 30.0 mMm - 250.0 mm The width and I ength of the first
diffusion ditch 132 can be determ ned as appropriate dependi ng on the
degree of the any &safsed hleoveuinvieddispdaytungr203ha malkg/vdite phaee Bl iz elacdd t he | i ght
gui de plate 230. [0056]

on the front face of the light guide plate 30, the reflection plate 22 is placed on the back

face of the light guide plate 30, a reflection seal 28 is placed on a curved section 30b of

the light guide plate 30, and a light source unit 50 is positioned facing a linear section

30a. In this condition, the display unit 20 is fixed by a frame (not shown).

[0046]

Now, referring to Fig. 4, a traffic sign 10 of the display unit 20 will be

described in details. Here, Fig. 4 is a schematic perspective view of the configuration

of the traffic sign 10. The traffic sign 10 includes: the display unit 20 shown in Fig. 3;

and a supporting pole 14 placed at the back face of the display unit 20, and a display

film 12 having a display information (for example, the letters “STOP”) is attached on
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In the light guide plate 230 of the above third enbodi nent, the first
diffusion ditches 132 are arranged radially fromthe curved section 30a
toward the center of the Iight guide plate 230. However, as shown in Fig.
7(A), the first diffusion ditches 132 nay be arranged substantially
parallel with one of linear sections 30b adjacent to a curved section 30a.
In this manner, for exanple, when a |light source unit 50 is provided on one
of the linear sections 30b adjacent to the curved section 30a, the first

di ffusion ditches 132 are provi ded substantially paraIIeI with the |inear

The | ane. Seanusedaie b Sl af MR unertpe S0 1 e bl e i Face

the 11 rst m’f{}?%h@)?o%a%' 8 aa b5 PuThroiy &s?l?%aaaeeat“t& o%'n[gﬁeez”ﬁ?%&m”t
30 of, &

Shown 1 - PP B b SRSyl e ey B Sl BB B RCT

ar r anged Skﬂ% S%%g ?Maftfeﬁgﬂheﬁaplp‘}/hm?% s1ﬂcﬂ@2ﬁe e%tﬁ@otﬁ%aﬂ(g %%nt to a

curved sec orm a may be

arr anged pﬂgﬁ'eh%%%qu% gﬂts%ﬁggﬁ%lic( gbﬁgigﬁ'ghgfég'ﬁ%en a% Eﬂtién% aGur ved

section 30a 'S nmann r source unit 50

i's provi de?ef%&}g@ﬂfaﬁ{%le&fdﬁ%@eﬁﬁ ﬁ;vﬁ&ea%n%%ua@hé&%ﬁséaoa@dw ¥adeSREL i on 304,

light emtt rom-t Ight s urce unit 50 can be sufficiently diffused

toward theaBjoh hdkHla@B6 dUR a LOGiMREYE PROSRs 8 éahﬁ hdVidiSiR} S¥&3sh of the
entire |ight gufde plgte 130 cgn bg reduggd T m. theidl ?& the Iight

gui de pl at gyt tRfdidphts ARAY Srdnhidrbn@iFD A ATBRE theeéaﬁﬂa displagtrndirthfgisi on ditch

132 is a Ilnear ditch However, as shown in Fig. 8(A), it may be an

evenl y- spagagg adeifbesl blighigsss, @hd ﬂ;%resin HelispRy i fBrmaBioMBf the Hlsﬂlﬁy firg 12 dot t ed
line having long ditches with a short distance between t In either

case, it Ca4h stigildyed htn @afdEm ddyiandsaGaaihSprevill @th eRsllbMatsikifityt he above third
enbodi nent. Note, the orientation of this Iine may be any of the above

di scussed qoodentations. In any case, it can obtain the sane advantageous
effect as that of the third enbodi nent.

The supporting pole 14 is a pillar-like member made of iron, and is fixed at the
back face of the display unit 20 at one end, and the other end is fixed to a desired
location, and thereby the traffic sign 10 is fixed and installed at a desired location.
[0048]

As described above, the traffic sign 10 has the display film 12 on the front face
of the display unit 20, and is placed at a desired location by the supporting pole 14, of
which one end is fixed to the traffic sign 10. Note that the installation of the
supporting pole 14 is not limited to this configuration, but the supporting pole 14 may
be installed, for example, on the upper wall of the entrance and/or exit of tunnels and
the like.

[0049]
Next, in a second embodiment of the present invention, the schematic of the

configuration of a light guide plate 130 is described in details, referring to Fig. 5. Here,

Fig. 5 is a schematic front view of the configuration of the light guide plate 130. Note
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[ 0059] Next, referring to Fig. 9, the schematic configuration of a

| i ght guide plate 330 of a fourth enbodi nent of the present invention is
described in detail. Here, Fig. 9 is a schematic front view of the
configuration of the |light guide plate 330. Note that portions simlar to
those of the third enbodiment are referred to by like nunerals, and the
description of these portions are omtted. As conpared with the |ight guide
plate 230, the light guide plate 330 is different in that at |east one
third diffusion region 31c is provided. [0060] As shown in Fig. 9,

the Iight qujde.plate 330, has third di.ffusion.region 31c at an area
loser ro SibmpTis Biier i ok of e o gmppditneties BTSSR mRlerdh; 7

di ffusion region 31c. has second diffusjo itches 134 . i.n.addition to a
cecond i t PR Resr iR T yRRERond et o eGPt Bt LMY {Pe”chi v
di ffusion regign ar.e i.al.l yearrange etween .adj.acent fir di ffusion
i t ches. 130R8 S FER a8 plthaD s Bk A e Rl 8 MR ASS el R,
correspondhﬁg‘ﬁM£yed section 30a. In this manner, when light is uniformy
enitted fromtihe entire side face of the | i ght guide plate 330, the density
(per area)u% 0] the first diffusion ditches 132 and second diffusion ditches
134 within"the third diffusion region 31c (hereinafter also referred to as

di £ usi on di t chiesudb3Rid Fiaes ERIIERR At Bl itubibErcaREaRE di fFusi on

region 31b, and thus the I'n fa brighter as 1t gets closer to the

curved sect @%' 30fregibR s@rduBdsd Uy a dhdi B¥RERAGed BYSWINPER cbsbitght source unit
50 is provided at a position facing to a |linear Section 30b, and no |ight

source uni torRQpdrAinRlpi Wikin dte s8EbnAdFRIsIoN rédiéh MibCT Thik Ynilf difi@Gdh Rgex of the

i ght guide plate 30, the unevenness of brightness of the entire |ight

gui de pl at 81038 Brovded Reth HIEALE Soki LG R il Beliehns b blurdlRe6f @ked)fuddn t he
diffusion ditches 136 becones greater as it gets away fromthe |light source
unit 50. [ @&633a and second Giffullion abeBeb providtdinarbedbiEdiifusiéh ©g6ABL.di f f usi on
ditch 134 is provided between adjacent first diffusion ditches 132, which
are radi al byecefically) gedhird @iffutibiereglon\3ed issRE bxaaiplE Peeférapipiithinkaadiensfer of the
| i ght gui de plate 330. However, as shown in Fig. 10(A), first diffusion

di t ches 1320.antn s2@ontindirddh esdhape:doftthdiight dide play J0cardrm@n geteratly er nat i vel y
one by one, substantially parallel with one of |inear sections 30b adjacent
to a curve@0.8ect i b50.BMen. [Facl &fi thesorerirdetiffusicordoesde woviddiemlfavdyi ght sour ce
unit 50 is provided on one of the |inear sections 30b adjacent to the
curved secbétepen30@rst diffesidn dog B2alorfsEermil diffidionclhe32bk82 amadjacsetiond di f f usi on
ditches 134 are provided substantially parallel with the |linear section 30b
havi ng t hediffugiht detddn oeseaerid: diff@sionadod 32thinshd jegdrtd daffisianerdgipbm b, ehd | i ght
source unit 50 can be sufficiently diffused toward the nmain face. [0062]

I n the abothas fheendity éprsertphefithe diffusecdnisiwihib fthisd diffusden rhion d4ic isgwise ovi ded
between adjacent first diffusion ditches 132. However, as shown in Fig.
10(B), secaviueh #sthesfirstdiisianndoss 303 andregponsediffpyiemdpis3 Br wiog theabcongd fir st

di ffusion ditches 132 such that the first diffusion ditches 132 and the
second di f flfépign regionci beand foprftigrepampel asithase within the first diffusion region

31a. Therefore, when the same amount of light enters from the entire side face of the
light guide plate 30, the front face of the light guide plate 30 can be brighter as
compared with the first diffusion region 31a and second diffusion region 31b. Asa
result, for example, even when a light source unit 50 is provided at a position facing a
linear section 30b, the density (per area) of the diffusion dots changes in two phases as
it gets away from the light source unit 50, and thus, even though no light source unit 50

is provided on an area in the vicinity of each apex of the light guide plate 130, the
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as shown in Fig. 10(C), first diffusion ditches 132 are arranged in a

| attice pattern, and second diffusion ditches 134 are also arranged in a

| attice pattern, which is a smaller lattice than the lattice of the first
diffusion ditch 132. O, as shown in Fig. 10(D), first diffusion ditches
132 and second di ffusion ditches 134 are arranged parallel to each other in
a direction away fromthe curved section 30a. In this manner, for exanple,
even when a |ight source unit 50 is provided on one of the linear sections
30b adjacent to a curved section 30a light emtted fron1the | i ght source

0 b f f diff 0
the. aﬁovgaﬁ%ﬂeﬁ%” #ﬁ%&?f}»&éhﬁ&s o e e i TPl Phesd "I e
bet ween adj.acen ffu5|o di.t ches, 132 arranged
L3 the &ﬁﬁ)él region 18 nigy L }f) Lete hea/\hs %rog{laeie %)%hc%l%x

fromthe clrve center o gurde plate 330.

aranged o e i tﬂ% 8?6°f]‘?6‘%ﬂ#é%ﬁ‘éﬁ9’%9%4%0‘*%15%%3?‘1%2 AR ot a1

paral l el wyj{j one of linear sections 30b adjacent to a curved section 30a.

[ 0064] In the fourth enbodi nent, each of the first diffusion ditch
132 and thgegecond diffusion ditch 134 is a linear ditch. However, as shown
in Fig. 11(A)," it may be a dotted line at regular intervals, or as shown in

Fig. 11(B), it mahdpof Q@&&d%ﬂoamnh% B of BRGniR diffiREsh ed Socarahor t
di stance between them or as shown in Fig. 11(C), the length of each first

di ffusion diktGhidd l%tenBY) iDfe dirhd KHRALS The EBoh N BithuSIBERs 93b, BaCHesREPN

diffusion ditch 134. In any case, the sane advantageous effect as that of

the above teuhdller @aRad SRR sceaid REus @ty d.  [A8R2hseNB¥bamd ef erring to Fig.
19, the configuration of a traffic sign 110 of another

advantageous effect as that of the above embodiment can be obtained. Similarly, the
second diffusion dots 32b are smaller than the first diffusion dots 32a, and in this case
also, the same advantageous effect as that of the above embodiment can be obtained.
[0052]

If, in place of the light guide plate 30 provided in the display unit 20 and traffic
sign 10, the light guide plate 130 is used to configure the display unit 20 or traffic sign
10, the display unit 20 or traffic sign 10 can obtain the same advantageous effect as that
of the light guide plate 130, for example, the entire main face of the light guide plate
130 is brightened in a uniform degree. At this time, the configuration of and the
method of manufacturing display unit 20 and traffic sign 10 remain the same except that
the light guide plate 30 is replaced with the light guide plate 130, and the description is
omitted.

[0053]

Next, refereeing to Fig. 6, the configuration of the light guide plate 230 of the
third embodiment of the present invention is described in detail. Here, Fig. 6is a
schematic front view of the configuration of a light guide plate 230. Note that portions

similar to those of the first embodiment are referred to by like numerals, and the
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enbodi nent of the present invention is described in detail. Fig. 19 is a
schematic front view, a side face view and an A-A sectional view of the
configuration of the traffic sign 110. Note that portions simlar to those
of the first enbodinent are referred to by |ike nunerals, and the
description of these portions are omtted. As shown in Fig. 19, this
traffic sign 110 has: a display board 112 on the front face side; and two
fixtures 111 on the back face side for supporting the traffic sign 110 by
fixing to a pole or the like (not shown). Here, the |ower side of the

ffic si 110 h hr. h hol h I n.thi , i f
atncat, SReoRRn LRt AR (B g B LoD e Che” | e

t i nsi t he traff.i i 11 t he insj.de. b i.sch d.
Cooce) " fEnteHe klaRi T30 PlelEn ey b Sou RGN o S B Rl AR 00T & e
frame 116 is f4éﬁg.to t he

ront f.ace si fea b f 114. bolts
113a, the ng% a %%5$gwgfih?g%%@p@d%g#&@%ﬁﬂ?ﬁgn§§§§sﬁ?%%gpﬁwggénd t he side

frame 116. &ﬁﬁg, a wat er proof washer 113b is sandw ched between the body
frame 114 Bn bolt 113a, and a buffer menber 117 is sandw ched between

the display boarg hben el §)%hatlPeliidiFie 2iPhasth %ﬁra%%‘fiﬁ%ﬁifﬁ&oﬁxce' | ent

wat er proof performance, I C si O to be installed

out door. | R; {4 : i sSf.i ] si de of
The body f LAEELD A SoRATRR AL S Thesk Bk HinAAR AL IIBEE St Tred 1o

the back plat@yidhdeY fbithOeirPRITB&IR 302 dwaltithe cerfer VR IR BhORGdMAREHEr 115D is
sandw ched between the back plate 118 and a bolt 115a, which provides an

excel | ent y&y @hdthePthe Bk hRfuBBRARchel P36t arranged c1f% 16 BRMDHRA i he. 19, a
fixing nmenber 120 has an upper face 120a and a | ower face 120b, which are

paral | el twcmghfﬁab kefved satod 3R, #hdshes: diffddiod IRheIPBL bedddetdistad and t he
| oner face 120b are connected via an inclined plane 120c. The upper face

120a and t behloteess thacge 30Bbfréth theh@rviel ¥écfign BRITDEH thiskharme whexkght {0 t he
l'i ght guide plate 30
uniformly emitted from the side face of the light guide plate 230, the density (per area)
in a region (for diffusing light) having both first diffusion dots 32a and first diffusion
ditches 132 becomes greater as it gets closer to the curved section 30a, and thus the
main face looks brighter as it gets closer to the curved section 30a.  As a result, for
example, even when a light source unit 50 is provided at a position facing a linear
section 30b, the density (per area) of the first diffusion dots 32a and the first diffusion
ditches 132 becomes greater as it gets away from the light source unit 50, and thus, even
though no light source unit 50 is provided at an area in the vicinity of each apex of the
light guide plate 30, the unevenness of brightness of the entire light guide plate 230 can
be reduced.
[0055]
Now, the first diffusion ditches 132 are described in further detail. The first
diffusion ditches 132 are ditches provided on the front face of the light guide plate 230.

The width of each first diffusion ditch 132 is, for example, preferably 0.2 mm - 1.0 mm,

and more preferably 0.4 mm - 0.6 mm. In addition, the length of each first diffusion
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and the back plate 118, respectively. In this manner, the |ight guide plate
30 can be fixed without contacting to the body frane 114, side franme 116,

or back plate 118. For exanple, if condensation occurs inside face the
traffic sign 110, or raindrops or the like enter inside the traffic sign
110, the raindrops accunulates in the lower part of the traffic sign 110,
but the accunmul ated water will be discharged froma through hole (not
shown) provided at the |ower part of the traffic sign 110, and also the
possibility of the |light source unit 50 or the Iight gui de plate 30 being

E‘?‘aih Fic si GELb Large e bae BEuELs TRETTS hlee <|§fa eagf%ﬁﬁelggg r%nﬁf t er
S:SntliS““ﬁﬁéﬁ?w tor ok °S'féraﬁﬁ§8"““’ay{> 08 s B Rbly Pioghe sour ce
unit 50 is oy&ﬂfd on (#%ne [ eqhh ﬁrg%ﬂﬁg mﬁmﬁggogfﬁeof_the | i ght

gui de plate Sodt e uni T iXe side face of
the |ight r 122. In
thi s mnne?&éfﬁﬁnﬁa@%&rg%a?% %erﬁlr?ﬁn&ftﬁgd%%f&mf@%%%%?f e tbRESREBE" 1271 e
face of th 18Q { i dlffused toward the main face of
the Iight g&%é %F%Egggg&%%&ﬂﬁﬁg1lg t QUIde pl ate 30. [0069] Next ,
referring g. 20 and Fig. 21, the configuration of a traffic sign 210
fovs
of anot her enbodlnent of the present invention is described in detai

Here, Fig. 20 i spand I'Ig?i%mdé ﬁWle_%O Bf"ﬁﬁe tsRt ik e%ilﬂﬁm?eﬁ@ theMirgk-diffkidnS @ S' de
face view, a B-B sectional view and C-C sectional view of the schematic

confi gur at ydhe@13% H€arkdrabd § faﬁlaﬁ% ﬂem%ﬂ&eur&eﬂ SRR 0k Bwatdthe ddnterlois® | 1 ght
gui de plate 210 has a display board 212 on the front face side; and two

fixtures 2fignhtQuidepitdmok HaGBves, 4 Shdval inFURPEA), the Girdt Aeffiksioalditties 339N 210 by
fixing to a pole or the like (not shown). Here, the lower side of the
traffic sigiaybdQrdisd subbtbn@ugParahelvat(relof ER@WEtiods30b Bijaceier, even i f
condensation occurs inside the traffic sign 210, or raindrops or the |ike
enter insi d@védclionadoh) CInsthig thadddd, fof HBEMPRY, Fhe®N R s@lranghit Jods ar ¢ of t he

| oner face side and can be automatically discharged. The |ight guide plate
230 i ncl udefbvidad biend sfald linzasdegtibn? 20b hdjacenigo tHeatirict eecsiba p@a, die firfte | 1 ght
guide plate 30 of the first enbodinent is nmade discoid, and therefore its
descri pti odiffusioh divéheo 32 dre prowled substah@0yPhrallel with the linear section 30b

having the light source unit 50, and thus light emitted from the light source unit 50 can
be sufficiently diffused toward the main face.
[0057]

In the light guide plate 230 of the above third embodiment, the first diffusion
ditches 132 are radially arranged from the curved section 30a toward the center of the
light guide plate 230. However, as shown in Fig. 7(B), a plurality of first diffusion
ditches 132 may be arranged substantially parallel with a linear section 30b adjacent to
a curved section 30a to form a lattice, or, as shown in Fig. 7(C), may be arranged
parallel with each other in a direction away from the curved section 30a. In this
manner, for example, even when a light source unit 50 is provided on one of linear
sections 30b adjacent to a curved section 30a, light emitted from the light source unit 50

can be sufficiently diffused toward the main face, and thus the unevenness of the
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In the traffic sign 210, as shown in Fig. 21, a L-shaped side frane 216 is
fixed by bolts 213a on the front face side of the body franme 214, and a

di splay board 212 is held between the body frame 214 and the side frane
216. Here, a waterproof washer 213b is sandw ched between the body frane
214 and a bolt 213a and a buffer nmenber 217 is sandw ched between the

di splay board 212 and the side frane 216, which provides an excel |l ent
wat er pr oof perfornmance, and allows the traffic sign 210 to be installed
outdoor. In addition, a back plate 218 is fixed to the back face side of
the body fra 214 olts 215a the |ight guide plate 230 is fixed to
t he back pF”é@ﬁmﬁi%ﬂ%e’fq}rib%gﬂ’aﬁgléggqgfﬁsb%%f’d'a wat er proof washer 215b is
sandwi ched &%green the back plate 218 and a bolt 215a, which provides an
excel | ent WAt proof performance. In addition, if condensation occurs
inside the traffy L 210.. or, .+ ajlhdro or. t ] i t Lasi de face the
traffic sign Zlolln%feﬁlég% r@ %‘flér&%?l%tﬁsz 3@18%%%? a (tezhlfdnenibﬁgln}eglﬁg%ﬂgﬁttdlo *FThe traffic
sign 210, te r .\ he. diosch om a t hrough hole
(not shom?H‘%’r%\??ﬁgg&%wltt%é ?’8%6%65%4‘%}8? }Fg%f@a?%g gggl%n 210, and al so
the possi bild t i gh IG5 ROR ok bh BQotd el N | ate 230
being fail ecﬁﬂﬁsP%%ﬁdfdéﬁ?:dtflu%hzérda%%y&%ﬁéﬁn\}\%iggr)’ acc(RJImJI a?eéﬂlmr? tﬁegﬁg r part of

the traffi ﬁit&jeQQitgggh&%lst%e%%é&?ﬁ&eﬂecg%ﬁﬁert&&, kticglh%btgilﬂitﬂ?saﬁleat e 230 and

the light source unit 250 are positioned away fromthe |ower part of the

traffic sigivapthQeoutiefi&t ad i T BRRGRS thirDEmbddhOf. "RHLARe Sdidtidn bhe same as
that of the fixing nmenber 120, and therefore its description is omtted.

[0071] this Khel h@ e 8.9 BT B8 abtiVeldisd®led ticRtaAY¥Asdeth &Y afieitShilshrdinar si de of
the Iight guide plate 230, and, the light source unit 250 is fixed to the

side face singiead@hntidiBud dfigbias @it 8ethptdddemd3@inkyt. 2 U- shaped |ight -source
fixing menber 222. In this manner, light is emtted fromthe Iight source

unit 250 i dogof he side face of the light guide plate 230, and is diffused
toward the main face of the |ight guide plate 230 by the |ight guide plate
230. Here, the e rgfierriigit®@Rig0d, thdhbmglttcopfigiiadnofh lightSlidepldtdZ30same as
that of the light source unit 50, and therefore its descriptionis omtted.
[0072] of a fdafh edbsdimem of ke présgditinwgniices gésatived3N dehil.t Hilae digOds aent

descri bed above, as the ratio of the area of the first diffusion dots 32a
and secondsdhefmbtitsfran vobet of tBdonfifurbtive Setediptit ghidd plste 380.r eptothaB | b i s
greater than the ratio of the area of the first diffusion dots 32a of the
first diff peitiom siregardmthddeqf theribird embalimmueradiemed ghvynéssufuetads, amevenness of
bri ghtness) across the entire main face can be reduced even when no |ight
sour ce uni theS@scriptipy efithede dortibnseare omited p ofslcamgpacadrwigtthe bightigoide pie

230, the light guide plate 330 is different in that at least one third diffusion region 31c is
provided.
[0060]

As shown in Fig. 9, the light guide plate 330 has a third diffusion region 31c at
an area closer to each apex within a first diffusion region 31a.  This third diffusion
region 31c¢ has second diffusion ditches 134 in addition to a second diffusion region 31b.
The second diffusion ditches 134 of the third diffusion region 31c are radially arranged
between adjacent first diffusion ditches 132, toward the center of the light guide plate
330 from a corresponding curved section 30a. In this manner, when light is uniformly

emitted from the entire side face of the light guide plate 330, the density (per area) of
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[ 0073] In addition, as the second diffusion region 31b has first
diffusion ditches 132 in addition to second diffusion dots 32b, the

di fference of brightness (the unevenness of brightness) across the entire
mai n face can be reduced even when no |ight source unit 50 is provided at a
correspondi ng curved section 30a. [0074] In addition, as each first
diffusion ditch 132 is an evenly spaced dotted line, and a plurality of the
first diffusion ditches 132 are radially formed fromthe curved section 30a
toward the center, the density (per area) of the dotted |ines becones

i or encethisifr%?rféﬁioﬁésﬂee?%%gr{%’ﬁsgc“rﬁ kg 'f?e?é%?%%ng?hea@f%%s ERE encire

e 1 ace S A YRR A2k B R £ HoLp e Beigy dod 2L o
di ff d di ff
12O 40 8 g RSS2

and the di {fusiPfe tid GNE3id3RaDeROTRRuOANANbY, GLEFhE! a iR LHL

unit 50 is provided at a position facing to a linear section 30b, and no light source unit
50 is provided at an area in the vicinity of each apex of the light guide plate 30, the
unevenness of brightness of the entire light guide plate 330 can be reduced because the
density (per area) of the diffusion ditches 136 becomes greater as it gets away from the
light source unit 50.

[0061]

In the above fourth embodiment, a second diffusion ditch 134 is provided
between adjacent first diffusion ditches 132, which are radially arranged from the
curved section 30a toward the center of the light guide plate 330. However, as shown
in Fig. 10(A), first diffusion ditches 132 and second diffusion ditches 134 may be
arranged alternatively one by one, substantially parallel with one of linear sections 30b
adjacent to a curved section 30a. In this manner, for example, when a light source unit
50 is provided on one of the linear sections 30b adjacent to the curved section 30a, the
first diffusion ditches 132 and second diffusion ditches 134 are provided substantially
parallel with the linear section 30b having the light source unit 50, and thus light
emitted from the light source unit 50 can be sufficiently diffused toward the main face.
[0062]

In the above fourth embodiment, a second diffusion ditch 134 is provided
between adjacent first diffusion ditches 132. However, as shown in Fig. 10(B), second
diffusion ditches 134 may be arranged orthogonal to first diffusion ditches 132 such that

the first diffusion ditches 132 and the second diffusion ditches 134 form a lattice. Or,
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center toward the curved section 30a in the order of the first diffusion
region 3la, the second diffusion region 3 Ib, and the third diffusion
region 31c, the difference of brightness (the unevenness of brightness)
across the entire main face can be reduced as conpared with a case w thout
the third diffusion region 31c. [0076] Here, as second diffusion
ditches 134 each is an evenly-spaced dotted |line and are radially forned
froma correspondi ng curved section 30a toward the center, the density (per
area) of the dotted lines becones grater as it gets closer to the curved

i byl L 8l AR i T
e A RS S -

dth
L PR o B R R Bl
second di fysLofaSal P BaBond BEUARHEANEPS: AL b gaﬁwgfe?toh{aﬁhe second

di ffusion region I's reduce he d| fer ence ness (the

UNeVENNESS il 1l LSSy AGHIRS b8 S5 T bl AR 2% RimpfRTUCE0

even when a light source unit 50 is provided on one of the linear sections 30b adjacent
to a curved section 30a, light emitted from the light source unit 50 can be sufficiently
diffused toward the main face.

[0063]

In the above fourth embodiment, a second diffusion ditch 134 is provided
between adjacent first diffusion ditches 132, which are radially arranged from the
curved section 30a toward the center of the light guide plate 330. However, as shown
in Fig. 10(B), second diffusion ditches 134 may be arranged orthogonal to first diffusion
ditches 132 arranged substantially parallel with one of linear sections 30b adjacent to a
curved section 30a.

[0064]

In the fourth embodiment, each of the first diffusion ditch 132 and the second
diffusion ditch 134 is a linear ditch. However, as shown in Fig. 11(A), it may be a
dotted line at regular intervals, or as shown in Fig. 11(B), it may be a dotted line having
long ditches with a short distance between them, or as shown in Fig. 11(C), the length of
each first diffusion ditch 132 may be different from the length of each second diffusion
ditch 134. In any case, the same advantageous effect as that of the above fourth
embodiment can be obtained.

[0065]

Next, referring to Fig. 19, the configuration of a traffic sign 110 of another
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[ 0078] Furthernore, as the third diffusion region 31c has a shape
simlar to the second diffusion region 3 I b, and thus the distance froma

| ight source unit 50 provided at a |inear section 30b to the second
diffusion region 3 Ib or first diffusion region 3la is the sane, the

di fference of brightness (the unevenness of brightness) between the third
di ffusion region 31c and the second diffusion region 31b can be reduced. In
ot her words, the difference of brightness (the unevenness of brightness)
across the entire main face can be reduced [ 0079] In addition, as

bre | ngt c%ﬁbﬂﬁrﬂg ek fsireesdy Ez;v%ﬂtiéfﬁgb%gﬁtﬂ% anfteRf g ie a0 e ':h%ﬁﬁlmt? ot can be
t h d

Dl ate 30 ¥le§r SHERLENET ‘éﬁ%?% S tepfingt M 3PPk s RanBe R o1 he Fafes ey O Ie ﬁas a

circular s IT ché) t(Pl ;%mqns si 1lar tostﬁ'osF ﬁg the fi grs?glgé Sdi mgﬁt%ge Jegﬁr%d B)hoer?[elﬂ{ es e

i nvention s OU| ove descri

can be inp -}‘x:rHS?lté ‘illd‘tﬁla eQJA %HEOF s%%o%ﬂé&re% itfed’ A sﬁo %ﬁg%??%gems

bel ong to Hni ca resen |nven I on.

exanpl e, - Al 1% A8 ﬁgom 1 moo%ﬂegam et B b adl RN B

conbi ned to mak ate vice or a trafflc sign

may be midalett;a cég}@eﬁpﬁk&%gg q]%%fc%&gndﬁor’m& wgtwpa@xrﬁl@%ﬁe ( dope sane

advant ageous e ct as t ove enbddi ment s can be obt ai ned.
shown). Here, the lower side of the traffic sign 110 has a through hole (not shown).

it

In this manner, even if condensation occurs inside the traffic sign 110, or raindrops or
the like enter inside the traffic sign 110, the inside water can be discharged.
[0066]

In the traffic sign 110, as shown in Fig. 19, a L-shaped side frame 116 is fixed
to the front face side of a body frame 114 by bolts 113a, the display board 112 is held
between the body frame 114 and the side frame 116. Here, a waterproof washer 113b
is sandwiched between the body frame 114 and a bolt 113a, and a buffer member 117 is
sandwiched between the display board 112 and the side frame 116, which provides an
excellent waterproof performance, and allows the traffic sign 110 to be installed outdoor.
In addition, a back plate 118 is fixed to the back face side of the body frame 114 by
bolts 115a, and the light gﬁide plate 30 is fixed to the back plate 118 by fixing members
120. Here, a waterproof washer 115b is sandwiched between the back plate 118 and a
bolt 115a, which provides an excellent waterproof performance.

[0067]

As shown in Fig. 19, a fixing member 120 has an upper face 120a and a lower
face 120b, which are parallel to each other, and has a shape that the upper face 120a and
the lower face 120b are connected via an inclined plane 120c. The upper face 120a

and the lower face 120b of the fixing member 120 are fixed to the light guide plate 30
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[ 0082] Al t hough in the above enbodi nents, the first diffusion dot 32a
and second di ffusion dot 32b have the sane size, they can be nade into
different sizes. For exanple, each side of the diffusion dots 32 may be
made gradually | onger and/or the depth of the diffusion dot 32 may be nade
gradual |y deeper as they get away fromthe |light source unit 50. In this
manner, as the anmount of |ight diffused by the diffusion dots 32 increases
as it gets away fromthe |ight source unit 50, the difference of brightness
(the unevenness of brightness) across the entire |ight guide plate can be

duced. [00 th h i he .ab ' t l.i ght id
bl ate 50 i ebbrcialass H8eSER R e 10 usTBEEE PR e eae 30 Fa teat er (ol 1 s
not_Iiniteg t thacgy,ate sin.as f as it q a rneabjd i and
i Pl Rt b 5o e ah, B el 25 RBE TSR Bkt e and
Z?L;Fugcgglat%% ]ABS re§inﬁﬁpol.c ?%Ln t ffpol %ggilenqhnay vtlﬁ§eé gtﬁe?n
Chan et hagrymels if Sodgmsition qedies Maid fee (B ettt Sigh 100 G Flmsitor etk o ¢
of the aboy erelg%%ged t'hf: Qttfs s%ﬁrh@ (?hecolrgltn io§§e gdc %Qggﬂn the lowerg%rt m#g{}at‘ﬁg the
S, elight g ep e plate

above enbodi Hen ul e I'S"a pernea made of

r f fﬁi{ o P B! R Al e A PR P A AN o 0
e mxed | RRSCERE fir Bl pEI TR FurguGE L APUEh bRy BB o s ™

havi ng di f £ arenhidofol gt hes JRY 306eif@BRbNGnaliRt ®nedbfidhaignt amount of

the diffusing agent fromthat of the first diffusion region 3la may be

m xed i nt 0, NRUBRAGH the Wbl dripait BPhE &IFFRRIgA 118 A1 bel Bidced Bichisdshr:ht €gi on 31c,
and/or a material having a higher diffusivity than that of the first

di ffusi on pe@é pRte3dAnIBY 128t 8RE uhiP50 b PosifERAAwEY frbMIhIBWEESHQVT 31b or
third diffusion region 31c. In this manner, the sane advant ageous effect as
that of thgeakausigModi nents can be obtai ned.

[0068]

Similarly to the first embodiment, a light source unit 50 is provided on the
linear section of each side face of the light guide plate 30, and the light source unit 50 is
fixed to the side face of the light guide plate 30 by a U-shaped light-source fixing
member 122. In this manner, light is emitted from the light source unit 50 into the side
face of the light guide plate 30, and is diffused toward the main face of the light guide
plate 30 by the light guide plate 30.

[0069]

Next, referring to Fig. 20 and Fig. 21, the configuration of a traffic sign 210 of
another embodiment of the present invention is described in detail. Here, Fig. 20 is a
front view of the traffic sign 210. Fig. 21 is a side face view, a B-B sectional view and
a C-C sectional view of the schematic configuration of the traffic sign 210. As shown
in Fig. 21, this light guide plate 210 has: a display board 212 on the front face side; and
two fixtures 211 on the back face side for supporting the traffic sign 210 by fixing to a

pole or the like (not shown). Here, the lower side of the traffic sign 110 has a through
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[ 0085] Al t hough in the above enbodi nent, the diffusion dots 32 are
formed using the ultrasonic processing horn 60, and the first diffusion
ditches 132 and second diffusion ditches 134 are processed using a | aser
processi ng machi ne, a desired nethod that is appropriately selected may be
used for the nmethod of processing the diffusion dots 32, first diffusion
ditches 132 and second diffusion ditches 134. For exanple, all of the

di ffusion dots 32, first diffusion ditches 132 and second diffusion ditches
134 may be processed using the | aser processing nmachi ne, or may be curved

using a plotter. On the other hand | t hough the di.ffusion dot.s 32, first

0t st on il o) " dndi Benma win i cerghaae ees g e eBF oo ed | n o
concave sh ,_th may . b [Qcess exa in_a canvex shape by
screen prizﬁﬁﬂbﬁm§¥%ﬁ°§WF§¥$%8“B?“¥%%°&gﬁafg%?ﬂtﬁgywﬁ%gmﬁgs%?%%%Esed by

i njection noldi,ng usin die having a.concavity .an i I n any
case, the gﬁﬁghg Qgﬁ#%%gﬁﬁgneﬁyggfuﬁgw?ﬁ§¥%5¥&¥fg-ag%§§5§§€%% %%ﬁts can be
obt ai ned. . e, 1 g i f i ' t he second
di ffusion ?ggggﬁdﬁkﬁﬂﬁPE? ﬁ%%?%ﬁ%%%éﬁ%ﬁq%g%lSﬁ)gfgﬁﬁggﬂgé&%ﬁagggf di fferent
materials, I ' ' kibh Wsit oo Hikghes 132 and

t he secondﬂ%???hgﬁgﬂhﬁ?ﬁgﬁgge%%%ﬁhééhgéggg%gig%%ﬂ§$proces%ed usi ng desired
processinghgg&hods. For exanple, a different anount of a diffusing agent
fromthat of the first diffusion region 31la may be nixed into the second

di ffusion fgghpn 31b or third diffusion region 31c, and all of the

di ffusion dots 32, first diffusion ditches 132 and second diffusion ditches

134 may be procegsiRtrdifd G6h 210 ASROWRIPOLGSHI, BUL-JKBSI SRR frafe 209 livBEJUSI Ng a
plotter. The sane advant ageous effect as that of the above enbodi nents can

be obt ai negdy Byts@1¥a 64 tht HBneROVEILATIR Hoag GraiBLEL, Iaad & dRPIy P6RE2EBisNg met hods,
or any conbination thereof. [0087] (Exanple 1) Next, one exanpl e of

a result ohel@bbtgBEN@S SodvERAtY BIARAY tieRasifRte2N6. UHGYSNNASHrddf whsheght ness on
a light guide plate is showmn. Fig. 12 is a front view of the |ight guide

pl ate, for 219y ickandhehbd b@keanabsbotiaSrafR@3 4 aadtla bAs2 13Aand 4 blifer gientber pl at e used
inthis nmeasurenent is simlar to the light guide plate 330 showmn in Fig. 9
except for2the saliapched bettvh@i the displhyiboand12 1D 4ndhiesside feanhedHd, whichhe vi cinity of
each apex, its descriptionis omtted. Diffusion dots are provided on the
entire fropiovidaca ekeltednewhtephiof gerfamanpdeatrel, allawsl tiditfafficssign210ite bdhes ar e
formed at portions A) Band Cin the vicinity of each apex. [0088]

installed outdoor. In addition, a back plate 218 is fixed to the back face side of the

body frame 214 by bolts 215a, and the light guide plate 230 is fixed to the back plate

218 by fixing members 220. Here, a waterproof washer 215b is sandwiched between

the back plate 218 and a bolt 215a, which provides an excellent waterproof performance.

In addition, if condensation occurs inside the traffic sign 210, or raindrops or the like

enter inside face the traffic sign 210, the raindrops accumulate in the lower part of the

traffic sign 210, but the accumulated water will be discharged from a through hole (not

shown) provided at the lower part of the traffic sign 210, and also the possibility of the

light source unit 250 or the light guide plate 230 being failed or malfunctioned by the

water accumulated in the lower part of the traffic sign 210 can be reduced because the

light guide plate 230 and the light source unit 250 are positioned away from the lower

part of the traffic sign 110. Here, the shape of the fixing member 220 is the same as
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As shown in Fig. 13(A), portion A has: first diffusion ditches, each ditch
consisting of dots each having a length of 1.0 nmand a width of 0.5 mm and
spaced 4.0 mm apart from one another, and radially extends about
intersection a of the extensions of adjacent |inear sections to a distance
of 70 0 mm and is spaced 10 apart from one another; and second diffusion
di tches, each ditch consisting of dots each having a length of 1.0 mmand a
width of 0.5 nm and spaced 4.0 nm apart fromone another, and radially
extends about intersection a to a distance of 53.0 mm between adj acent
first diffysjon, dit.ches. 9 . shown .in Fig. 13(B), portion B
has first a’f HL}E? %’ﬂn’%ﬁnteﬁlh‘{[érgl%’e%‘gﬁheﬁfi’rg ﬁé??ﬁ%?té({nsls 8’11“&3%[ s each having a

| engt h of ﬁ)glgin1and a wdth of 0.5 mmand spaced 2.0 mm apart from one
anot her, a c? radi al | y extends about intersection p of the extensions of

From one anot ner "gtioauTe 18 BOGtAoAIEEnDhe il Bl BRe [ aRg sy Frart
di 1 usi on 946,605 She 1BAFDuEAGR 1SONH58 101 Ghe HOL S0 HAY b ulcengt h of

1.5 nm and a’w dt mm and space ne anot her, and

radially eéﬁ@%u%ﬂ&%g li%?tt-%{slﬁzg(ﬁg( Q'?ne)(nc})%lf 222*.‘311?1?&%%91{@%}9“3 afikggent 1inear

sections to a ‘di stan nm~ and Is spaced 100 apart from one

anot her; aﬁ@m%ﬁ&@%lﬂs&iréeﬁh&ﬁiz%ir%%&Qﬂ%fac%%?&e%ﬁ%i&%éﬁd,Qﬁhi@f dots each
having a length o dth of 0.5 nmand spaced 2.0 mm apart

4.0 mMmand a w

from one apgful&irowaadhe Msth @lck ¥ &% ligNdiRPYUK 230 yahS B 'flgﬁaae plaf23bhe
extensi ons of adjacent |inear sections to a distance of 72.0 mm between
adj acent f Hefd thdichdfiisi00n OF the NS -solrOOk 250 is the same as that of the light source

unit 50, and therefore its description is omitted.

[0072]

According to the light guide plate 30 of this embodiment described above, as
the ratio of the area of the first diffusion dots 32a and second diffusion dots 32b of the
second diffusion region 31b is greater than the ratio of the area of the first diffusion dots
32a of the first diffusion region 31a, the difference of brightness (the unevenness of
brightness) across the entire main face can be reduced even when no light source unit 50
is provided at a corresponding curved section 30a.

[0073]

In addition, as the second diffusion region 31b has first diffusion ditches 132 in
addition to second diffusion dots 32b, the difference of brightness (the unevenness of
brightness) across the entire main face can be reduced even when no light source unit 50
is provided at a corresponding curved section 30a.

[0074]

In addition, as each first diffusion ditch 132 is an evenly spaced dotted line,

and a plurality of the first diffusion ditches 132 are radially formed from the curved

section 30a toward the center, the density (per area) of the dotted lines becomes grater
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Next, referring to Fig. 12, the positioning of light sources is described.
A plurality of surface-lum nescence-type white LEDs were used for the |ight
sources, and these |light sources were placed at positions schematically
shown as rectangles in Fig. 12. As is clear fromFig. 12, light sources are
pl aced on the right and left side faces of the Iight guide plate, and no

| i ght source is placed on the upper side face or any area in the vicinity
of each apex of the light guide plate in Fig. 12. On this condition, the
LEDs were lighted, and the brightness of each part of the light guide plate

d. 0Q92 i.d I
T PRI B TR o SRR
the .Second(‘cgI ffegenn sso hngl{}?eﬁ,s acrossng% erfmolr {r})%gn ace 0918%% et%ﬂée]d'%gxrpw {n n% i's used,

and it was' Measufre safre con Ions as t 1. [0093]

The compar ?%ﬁt rceén%%sﬁgxfovfde& @c@ﬁgﬁ;ﬁn@fx%a?g&sga ' 308, of the light guide

plate in EX ara own in Figs. 14(A)-14(B).
Her e, Flgs A)-14(B) are the conparative results of illum nance of
Example 1 nparative Exanple 1, and Fig. 14(A) shows the result of

Exanpl e 1 and Fi g, %xﬂi(eo@ a§9 ot‘a*k%ccfnﬁ%&’ﬂf&m}ﬂ re SIHPA R e\ Er/cd 3RbE 1. Note

that the unit of va e figures Is As a result, in Exanple 1,

the obtai n@@hsﬁ@aﬁkamsmmregoﬁﬁﬁaamhamewtéw@ﬁshy(&fraﬁehv)eom@ter of the
l'i ght guide plate was approximately 1200 |ux, while an were in the vicinity

of each apgXrVles d&PBs dxd MBhRhYiod 38es 1%@0&%@&% e @R tHen the
vicinity of each apex was bright even though no LED was placed at a

cor r espondpdier GV ar@ the BE/bA Sdtiod 304l i tHRRYADYStht gk diffibion F&sdH 31asthows that the
formation of the first diffusion ditches and second diffusion ditches

rai ses bri ghbRegiSusi@bregRAPHb,Q6d Wetihird diffudi@sidhion i c, Gorpasraidewe Exanpl e 1
where the central area was 1000 - 1300 lux while the area in the vicinity

of each apsighi@ss Glciumevébss@dnBrighitesracdsd the itie Mialti fade ¢fin OF redlacdd aapex was
dar k. [0094]

compared with a case without the third diffusion region 31c.

[0076]

Here, as second diffusion ditches 134 each is an evenly-spaced dotted line and
are radially formed from a corresponding curved section 30a toward the center, the
density (per area) of the dotted lines becomes grater as it gets closer to the curved
section 30a. In this manner, the difference of brightness (the unevenness of brightness)
across the entire main face can be reduced even when no light source unit 50 is
provided at the curved section 30a.

[0077]

Furthermore, as a second diffusion ditch 134 is provided between adjacent first
diffusion ditches 132, and the first diffusion ditches 132 and the second diffusion
ditches 134 are arranged alternately one by one in the second diffusion region 31b, the
unevenness of brightness in the second diffusion region 31b is reduced, and the

difference of brightness (the unevenness of brightness) across the entire main face can

be reduced.
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(Exanpl e 2) Anot her exanple of a result of brightness neasurenent
showi ng the unevenness of brightness on a light guide plate is shown. Fig.
15 is a front view of the Iight guide plate, for which the brightness was
measured. The light guide plate used in this neasurenent has a
substantially triangul ar shape, and has diffusion dots on the entire front
face, and diffusion ditches are forned at portions A and B, which are areas
inthe vicinity of respective apexes. [0095] As shown in Fig. 16(A),
portion A has: first diffusion ditches, each ditch consisting of dots each
havi ng a Iﬁgﬁ%ﬁ of 1.0 mmand a width of 0.5 mm and spaced 4.0 nmm apart
fromone a and radially extends about intersection a of the

extensi ons of a ent | i ngar ns, |sta ce of % and is
spaced 10 apartq#ro%wgﬁ%a%ngtlmﬁﬁhgﬂo %% éwff S“nﬂ c%esggéﬁch ditch

consi sti ngdl%usfgf?;e 10'21‘18?,(“5| husgheadl%t &Qtﬁ% dh%,%tg)u u?}ﬂg)(g d& Qf 0.5 mm and

spaced 4 0'T'n rt fr out

AL %?ﬁ‘g% c8 1?3(%%8%%@0 fdlfﬁl%?g(r%%%%"éﬁ?%tﬁ%ﬁ% Pe%g,llJrH §tc11§ LTfusion
it

di t ches. shown 1n portion rst u3|on

ditches, e etd?ﬂﬁer&ﬁgﬁf %{ghﬂgs%e%‘é%nﬁ ¢Be m%'nﬁgs) BetnRBIME tl'g;d 1.0 mm and a

wi dt h of 0.5 Am and space apart ron1c anot her, radially
extends ab@igsibRtIRSGE b he s@bnd H'L?fuﬁﬁﬁ RBRInBMB can be reduced. In other

words, the difference of brightness (the unevenness of brightness) across the entire main
face can be reduced.
[0079]

In addition, as the light guide plate 30 has a substantially pentagon shape, and
thus there are five curved sections 30a where no linear light source unit 50 can be
provided, the advantageous effect of the application of the light guide plate 30 is grater
as compared with a case that the light guide plate has a circular shape.

[0080]

It should be appreciated that the present invention should not be limited to the
above described embodiments, but it can be implemented in various embodiments as far
as these embodiments belong to the technical scope of the present invention.

[0081]

For example, any of the above first embodiment - fourth embodiment may be
combined to make a light guide plate, and a light device or a traffic sign may be made
using the combined light guide plate. In any case, the same advantageous effect as that
of the above embodiments can be obtained.

[0082]
Although in the above embodiments, the first diffusion dot 32a ‘and second

diffusion dot 32b have the same size, they can be made into different sizes. For
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of adjacent linear sections to a distance of 93.0 mm and is spaced 10
apart from one another; and second diffusion ditches, each ditch consisting
of dots each having a length of 2.0 nun and a width of 0.5 mm and spaced
4.0 mm apart from one another, and radially extends about intersection a to
a distance of 55 0 nmm between adjacent first diffusion ditches. [0097]
Next, referring to Fig. 15, the positioning of |ight sources is described.
A plurality of surface-lum nescence-type white LEDs were used for the |ight
sources, and these |light sources were placed at positions schematically

i ght sources

h t I in Fi.g.,.15. i I f Fi.g.. 15 he |
0 S SR AR ey O B Sl B P
i ght LS. in th i Clni f th
o SR TS B e R L
i gh f .0f the |i i .
(1 o O 0L, PO b0y O LA R EEITRARH S, 00

Ex le 2 ' ' j [ d diffusi
i tohes. ar SORaE el ot BEeq bl Bl i Mg B PR RS AR ed

under the ﬁﬁﬁfﬁneﬁ?aﬁg Lrlrle%}ﬁieé%f M}Q{mégé) B8R Entike 11&19%3%]: plate can be
reduced.
[0083]

Although in the above embodiments, the light guide plate 30 is a permeable
plate made of methacrylate resin, the material is not limited to methacrylate resin as far
as it has a permeability, and various materials, for example, acrylate resin (such as
methyl acrylate and ethyl acrylate), ABS resin, polycarbonate, polyethylene may be
used other than methacrylate resin.  In any case, the same advantageous effect as that
of the above embodiments can be obtained.

[0084]

Although in the above embodiments, the light guide plate 30 is a permeable
plate made of methacrylate resin, the first diffusion region 31a, and the second diffusion
region 31b and/or third diffusion region 31¢ may be made different materials. For
example, a certain amount of a diffusing agent may be mixed into the light guide plate
30, and/or a plurality of materials having different diffusivities may be combined.

Here, a different amount of the diffusing agent from that of the first diffusion region 31a
may be mixed into the second diffusion region 31b or third diffusion region 31c, and/or
a material having a higher diffusivity than that of the first diffusion region 31a may be
used for the second diffusion region 31b or third diffusion region 31c. In this manner,
the same advantageous effect as that of the above embodiments can be obtained.

[0085]
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The conparative results of illum nance of each portion of the Iight guide
plate in Exanple 2 and Conparative Exanple 2 is shown in Figs. 17(A)-17(B)
Here, Figs. 17(A)-17(B) are the conparative results of illum nance of
Exanpl e 2 and Conparative Exanple 2, and Fig. 17(A) shows the result of
Example 2 and Fig. 17(B) shows the result of Conparative Exanple 2. Note
that the unit of values in the figures is lux. As a result, in Exanple 2,
the obtained result was that an area in the vicinity of the center of the
l'i ght guide plate was approximately 1390 qu while an area in the vicinity

S Sheh S0 R Y s R LSS
curved Sl SRR P B AR Rt B e on of
o SRS A A PG RO stiesggigycont o] o oo
the area i Qpp&%a\@l;%eﬁyc{ex n%r b& %9421 BPHE mésd g%x%cesiﬂé‘-@@hﬁfusxon dots 32,

first diffusion ditches 132 and second diffusion ditches 134. For example, all of the

diffusion dots 32, first diffusion ditches 132 and second diffusion ditches 134 may be

processed using the laser processing machine, or may be curved using a plotter. On

the other hand, although the diffusion dots 32, first diffusion ditches 132 and second

diffusion ditches 134 are processed in a concave shape, they may be processed, for

example, in a convex shape by screen printing, silk printing or the like, or they may be

processed by injection molding using a die having a concavity and convexity. In any

case, the same advantageous effect as that of the above embodiments can be obtained.

[0086]

Here, the first diffusion region 31a, and the second diffusion region 31b or

third diffusion region 31¢ may be made of different materials, and the diffusion dots 32,

the first diffusion ditches 132 and the second diffusion ditcheé 134 may be separately

processed using desired processing methods. For example, a different amount of a

diffusing agent from that of the first diffusion region 31a may be mixed into the second

diffusion region 31b or third diffusion region 31c, and all of the diffusion dots 32, first

diffusion ditches 132 and second diffusion ditches 134 may be processed using a laser

processing machine, or curved using a plotter. The same advantageous effect as that of

the above embodiments can be obtained by any of the above described materials and

processing methods, or any combination thereof.

[0087]

(Example 1)
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The above results show that the forniation of the first diffusion ditches
and second diffusion ditches nmakes each portion brighter, and reduces the
unevenness of brightness across the entire light guide plate. | NDUSTRI AL

APPLI CABI LI TY [0101] As shown in the above described enbodi nents,
the present invention can be applicable in the field of illum nation,
specifically, to light guide plates for illumnation and |ight devices

usi ng these |ight guide plates. DESCRI PTI ON OF REFERENCE SI GNS [0102] 10,
110, 210: Traffic sign 12: Display film 14: Supporting pole

Next, one example of a result of brightness measurement showing the
unevenness of brightness on a light guide plate is shown. Fig. 12 is a front view of the
light guide plate, for which the brightness was measured. As the light guide plate used
in this measurement is similar to the light guide plate 330 shown in Fig. 9 except for the
shape of their diffusion ditches provided in the vicinity of each apex, its description is
omitted. Diffusion dots are provided on the entire front face of the light guide plate,
and diffusion ditches are formed at portions A, B and C in the vicinity of each apex.
[0088]

As shown in Fig. 13(A), portion A has: first diffusion ditches, each ditch
consisting of dots each having a length of 1.0 mm and a width of 0.5 mm and spaced 4.0
mm apart from one another, and radially extends about intersection o of the extensions
of adjacent linear sections to a distance of 70.0 mm, and is spaced 10° apart from one
another; and second diffusion ditches, each ditch consisting of dots each having a length
of 1.0 mm and a width of 0.5 mm and spaced 4.0 mm apart from one another, and
radially extends about intersection o to a distance of 53.0 mm between adjacent first
diffusion ditches.

[0089]

As shown in Fig. 13(B), portion B has first diffusion ditches, each ditch
consists of dots each having a length of 2.0 mm and a width of 0.5 mm and spaced 2.0
mm apart from one another, and radially extends about intersection 3 of the extensions
of adjacent linear sections to a distance of 30.0 mm, and is spaced 20° apart from one
another.

[0090]
As shown in Fig. 13(C), portion C has: first diffusion ditches, each ditch

consisting of dots each having a length of 1.5 mm and a width of 0.5 mm and spaced 3.5
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20: Display unit 22: Reflection plate 24: M|l ky-white plate 28: Reflection
seal 30, 130, 230, 330: Light guide plate 30a: Curved section 30b: Linear
section, 3la: First diffusion region 31b: Second diffusion region 3lc:
Third diffusion region 32: Diffusion dots

mm apart from one another, and radially extends about intersection y of the extensions
of adjacent linear sections to a distance of 98.0 mm, and is spaced 10° apart from one
another; and second diffusion ditches, each ditch consisting of dots each having a length
of 4.0 mm and a width of 0.5 mm and spaced 2.0 mm apart from one another, and
radially extends about intersection y of the extensions of adjacent linear sections to a
distance of 72.0 mm between adjacent first diffusion ditches.

[0091]

Next, referring to Fig. 12, the positioning of light sources is described. A
plurality of surface-luminescence-type white LEDs were used for the light sources, and
these light sources were placed at positions schematically shown as rectangles in Fig. 12.
As is clear from Fig. 12, light sources are placed on the right and left side faces of the
light guide plate, and no light source is placed on the upper side face or any area in the
vicinity of each apex of the light guide plate in Fig. 12.  On this condition, the LEDs
were lighted, and the brightness of each part of the light guide plate was measured.
[0092]

(Comparative Example 1)

A light guide plate similar to that of Example 1 except that the first diffusion
ditches and the second diffusion ditches are not formed at portions A, B or C is used,
and it was measured under the same conditions as that of Example 1.

[0093]

The comparative results of illuminance of each portion of the light guide plate
in Example 1 and Comparative Example 1 is shown in Figs. 14(A)-14(B). Here, Figs.
14(A)-14(B) are the comparative results of illuminance of Example 1 and Comparative
Example 1, and Fig. 14(A) shows the result of Example 1 and Fig. 14(B) shows the

result of Comparative Example 1. Note that the unit of values in the figures is lux.
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32a: First diffusion dots 32b: Second diffusion dots 32c: Third diffusion
dots 50, 250: Light source unit 52: Substrate 54: Wite-light-emtting-type
LED 60: U trasonic processing horn 62: Processing dots 111,211: Fixture
112, 212: Display board 113a, 115a, 213a, 215a: Bolt 113b, 115b, 213b,
215b: Waterproof washer 114,214: Body frane 116, 216: Side franme

As aresult, in Example 1, the obtained result was that an area in the vicinity of the
center of the light guide plate was approximately 1200 lux, while an were in the vicinity
of each apex was approximately 1300 - 1400 lux, and the area in the vicinity of each
apex was bright even though no LED was placed at a corresponding curved section. It
is obvious that this result shows that the formation of the first diffusion ditches and
second diffusion ditches raises brightness, as compared with the result of Comparative
Example 1 where the central area was 1000 - 1300 lux while the area in the vicinity of
each apex was 567 - 960 and the area in the vicinity of each apex was dark.

[0094]

(Example 2)

Another example of a result of brightness measurement showing the
unevenness of brightness on a light guide plate is shown. Fig. 15 is a front view of the
light guide plate, for which the brightness was measured. The light guide plate used in
this measurement has a substantially triangular shape, and has diffusion dots on the
entire front face, and diffusion ditches are formed at portions A and B, which are areas
in the vicinity of respective apexes.

[0095]

As shown in Fig. 16(A), portion A has: first diffusion ditches, each ditch
consisting of dots each having a length of 1.0 mm and a width of 0.5 mm and spaced 4.0
mm apart from one another, and radially extends about intersection o of the extensions
of adjacent linear sections to a distance of 115.0 mm, and is spaced 10° apart from one
another; and second diffuéion ditches, each ditch consisting of dots each having a length
0f 2.0 mm and a width of 0.5 mm and spaced 4.0 mm apart from one another, and
radially extends about intersection « to a distance of 69.0 mm between adjacent first

diffusion ditches.
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117, 217: Buffer menber 118, 218: Back plate 120: Fi xi ng nenber

Upper face 120b: Lower face 122: Light source fixing nenber 132:

diffusion ditch 134: Second di ffusion ditch 136: Diffusion ditch

120a:
Fi r st
CLAI M5

1. Alight guide plate for guiding |light entered froma side face thereof,

toward

[0096]

As shown in Fig. 16(B), portion B has: first diffusion ditches, each ditch

consisting of dots each having a length of 1.0 mm and a width of 0.5 mm and spaced 4.0

mm apart from one another, and radially extends about intersection a of the extensions

of adjacent linear sections to a distance of 93.0 mm, and is spaced 10° apart from one

another; and second diffusion ditches, each ditch consisting of dots each having a length

of 2.0 mm and a width of 0.5 mm and spaced 4.0 mm apart from one another, and
radially extends about intersection o to a distance of 55.0 mm between adjacent first
diffusion ditches.

[0097]

Next, referring to Fig. 15, the positioning of light sources is described. A

plurality of surface-luminescence-type white LEDs were used for the light sources, and

these light sources were placed at positions schematically shown as rectangles in Fig. 15.

As is clear from Fig. 15, the light sources are placed on the right and left side faces of

the light guide plate, and no light source is placed at any area in the vicinity of each

apex of the light guide plate in Fig. 15. On this condition, the LEDs were lighted, and

the brightness of each part of the light guide plate was measured.
[0098]

(Comparative Example 2)

A light guide plate similar to that of Example 2 except that the first diffusion

ditches and the second diffusion ditches are not formed at portions A or B is used, and it

was measured under the same conditions as that of Example 1.

[0099]

The comparative results of illuminance of each portion of the light guide plate

in Example 2 and Comparative Example 2 is shown in Figs. 17(A)-17(B). Here, Figs.
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a main face thereof, wherein the main face has a first diffusion
region and a second diffusion region, and has a shape surrounded by at
| east three linear sections, and curved sections each interconnecting

adj acent |inear sections, the first diffusion region is a region
having a plurality of first diffusion elenments for diffusing the |ight
entered fromthe side face, towards the main face, t he second

diffusion region is a region | ocated between the first diffusion region and
t he correspondi ng curved section, and has a plurality of second diffusion

I ts f i i the ligh ed f ide f d h
T T B R S RSP RSl el &
i i i in the first dif i i i | | h h
Cati 32'0?; “; Eéﬁgv 85 i d b Sfouts 5 Fesflt &R A FRERR A BUERLEE Lok n e
. g . A . ) ' ) | ai 1,
cecond Ot LUk OSSR oo, o I PLAS PRl b, ST m
di f fusion g?%%esultsm%%?glgbgtﬂg 8&?1’{19(?1@9&1?\&/% tﬁﬁ%g r%%'a ﬂgthg Qicﬁli@'o hje’ wherein the

first diffusion ele are usion dots,
center of the light guide plate was approximately 1390 lux, while an area in the vicinity

of each apex was approximately 1340 - 1500 lux, and the area in the vicinity of each
apex was bright even though no LED was placed a corresponding curved section. Itis
obvious that this result shows that the formation of the first diffusion ditches and second
diffusion ditches raises brightness, as compared with the result of Comparative Example
2 where the central area was 1380 lux while the area in the vicinity of each apex was
900 - 1000 and the area in the vicinity of each apex was dark.

[0100]

The above results show that the formation of the first diffusion ditches and
second diffusion ditches makes each portion brighter, and reduces the unevenness of
brightness across the entire light guide plate.

INDUSTRIAL APPLICABILITY
[0101]

As shown in the above described embodiments, the present invention can be
applicable in the field of illumination, specifically, to light guide plates for illumination
and light devices using these light guide plates.

DESCRIPTION OF REFERENCE SIGNS
[0102]

10, 110, 210: Traffic sign

12: Display film

14: Supporting pole
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t he second diffusion elenents are diffusion dots and first diffusion
ditches. 4. The light guide plate according to claim3, wherein each first
diffusion ditch is provided as a continuous dotted line. are forned
radially fromthe curved section side. 6. The light guide plate according
to claim3, wherein the second diffusion region is a region including a
regi on surrounded by the correspondi ng curved section and an inmagi nary arc
having a center that is an intersection point of the extension |ines of
adj acent linear sections. 7. The light guide plate according to any one of
clains 1 tg_ .Sﬁherein the second diffusion region includes a third
di f f usi on %8* AYH"% he corresponding curved section side thereof, wherein
the third ?%B{ suon Rzgion has second diffusion ditches for diffusing the
light emtted SO "™He si de face, towards the main face. 8. The light
gui de plat§4qﬁ§€[g£@ 149 claim7, wherein each second diffusion ditch is
provided ina rmof a continuous dotted line. 9. The |ight guide plate
accordi ng Eélﬁ%#¥d9n7 jWherein each second diffusion ditch is forned

ecC

. sea , : .
radially from orrespondi ng curved section side.

30, 130, 230, 330: Light guide plate
30a: Curved section

30b: Linear section,

31a: First diffusion region

31b: Second diffusion region

31c: Third diffusion region

32: Diffusion dots

32a: First diffusion dots

32b: Second diffusion dots

32c: Third diffusion dots

50, 250: Light source unit

52: Substrate

54: White-light-emitting-type LED
60: Ultrasonic processing horn

62: Processing dots

111, 211: Fixture

112, 212: Display board

113a, 115a, 213a, 215a: Bolt

113b, 115b, 213b, 215b: Waterproof washer
114, 214: Body frame

116, 216: Side frame
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10. The light guide plate according to claim7, wherein the second
diffusion region is a region where the first diffusion ditches and the
second di ffusion ditches are arranged alternately one by one. 11. The

i ght guide plate according to claim7, wherein the third diffusion region
has a shape simlar to the second diffusion region. triangle, quadrangle,
pent agon or hexagon shape. 13. A display unit conprising: a |ight guide
plate for guiding light entered froma side face thereof, toward a main
face thereof; and a plurality of LEDs for emtting |light toward the side
face of th?,;%gp&;ﬂyide @Iate, wherein the main face has a first

di ffusi on fegrfbh BEAE B°8¥Cond di ffusi on region, and has a shape surrounded
by at Ieasinggﬁg% quqgr sections, and curved sections each interconnecting
adj acent | i near hPI8s, the first diffusion region is a region
havi ng a plyy al . f.first diffusion elenments for diffusing the |ight

ent ered frgﬁiﬁﬁgié?gém?ace, towards the main face, t he second

di ffusion 1£4i BP,d-$.c8 "€9i on | ocated between the first diffusion region and
t he correspondi curved section, and has a plurality of second diffusion
el ements f oy di f{4shdad the light entered fromthe side face, towards the
mai n face,

122: Light source fixing member
132: First diffusion ditch
134: Second diffusion ditch

136: Diffusion ditch
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the ratio of the area of the plurality of first diffusion elenents within
the first diffusion region is snmaller than the ratio of the area of the
plurality of second diffusion elenents within the second diffusion region,
and the LEDs are positioned at the outer side of the linear sections. 14.
The display unit according to claim 13, wherein the second diffusion region
includes a third diffusion region in a part thereof at the correspondi ng
curved section side, the third diffusion region having second diffusion
ditches for diffusing the light emtted fromthe side face, towards the
mai n face. 15. The display unit ag gﬁagng to claim14, wherein the main
face of the light guide plate has a g gon shape, a plurality of

h o d . . ; r . e
the LEDs aé € posl t4 ﬁ%}lﬁ ﬁ&ﬂ% Hltggeforqré‘luté(glé%ﬁ%}h %ntgr]jed grﬁglra Jl&%&{tﬁ%@ﬁ %%?dgo Ive

| i near sections de pe ap ui de

plate is prqui that a linear section without having a plurality of
the LEDs a%ggkgggﬂiéga%ide t hereof cones the upper side.

wherein the main face has a first diffusion region and a second diffusion region,
and has a shape surrounded by at least three linear sections, and curved sections each
interconnecting adjacent linear sections,

the first diffusion region is a region having a plurality of first diffusion
elements for diffusing the light entered from the side face, towards the main face,

the second diffusion region is a region located between the first diffusion
region and the corresponding curved section, and has a plurality of second diffusion
elements for diffusing the light entered from the side face, towards the main face, and

the ratio of the area of the plurality of first diffusion elements within the first
diffusion region is smaller than the ratio of the area of the plurality of second diffusion

elements within the second diffusion region.

2. The light guide plate according to claim 1, wherein the first diffusion

elements and the second diffusion elementé are diffusion dots.
3. The light guide plate according to claim 1,
wherein the first diffusion elements are diffusion dots, and

the second diffusion elements are diffusion dots and first diffusion ditches.

4. The light guide plate according to claim 3, wherein each first diffusion ditch

is provided as a continuous dotted line.
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16. The display unit according to claim15 further conprising: a
reflection nmenber placed on a curved section, and the reflection nenber
reflecting Iight guided toward the curved face of the curved section. 17.
The display unit according to claim 16 further conpri sing: a
reflection plate adjacent to one side of the main face where the diffusion
dots are provided, wherein the reflection plate reflects light emtted from
the main face; and a mllcy-white plate adjacent to the other side of
the main face where the diffusion dots are not provided, wherein the

m | ky-white plate, displa iven.infarmatign. . 18.. A trxaffic .sign
conprising’ a li Sfﬁfllléﬁﬁ%‘ﬁ‘%ﬁ?aéﬁg%w?f%‘ggﬁﬁaﬁ"héy ‘Y%eﬁﬁlﬂ &lgﬁ]fséfh S’f)?gﬁ?%ssi de face
toward a main face reof . a displ f.il mprovided on the front side of
the i n 1 BEdm it PR bR bEGRA T s bl ays di splay | nf or et on
including letters, signs, figures, or a conbination thereof; and a LED
positioned at the outer side of the light guide plate, wherein the LED

emts Ii ghk' into S’Ithg%ﬁﬁé@fde&?aﬁfﬁcggrﬁn@% lélhﬁpg ie(ﬂl?thg ls@crogd %x?@%a wher ei n

. , n, )
the nmain face ha ron-regl on’and a secon si on region,

and has a_plande el RARM Y roBlon kERRhald WAl LaRERInaE ChiveR Secrigld cur ved
. nd ecti
sections ea ﬁjﬂ ?nt groconnect nlsgfggfacent I'near sectl O%S,

and an imaginary arc having a center that is an intersection point of the extension lines

of adjacent linear sections.

7. The light guide plate according to any one of claims 1 to 6, wherein the
second diffusion region includes a third diffusion region at the corresponding curved
section side thereof, wherein the third diffusion region has second diffusion ditches for

diffusing the light emitted from the side face, towards the main face.

8. The light guide plate according to claim 7, wherein each second diffusion

ditch is provided in a form of a continuous dotted line.

9. The light guide plate according to claim 7, wherein each second diffusion

ditch is formed radially from the corresponding curved section side.

10. The light guide plate according to claim 7, wherein the second diffusion
region is a region where the first diffusion ditches and the second diffusion ditches are

arranged alternately one by one.

11. The light guide plate according to claim 7, wherein the third diffusion region

has a shape similar to the second diffusion region.
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the first diffusion region is a region having a plurality of first
diffusion elenents for diffusing the Iight entered fromthe side face,
towards the nain face, the second diffusion region is a region

| ocated between the first diffusion region and the correspondi ng curved
section, and has a plurality of second diffusion elenents for diffusing the
light entered fromthe side face, towards the main face, the ratio of
the area of a plurality of the first diffusion elenents within the first
diffusion region is smaller than the ratio of the area of a plurality of

t he second diffusion elenents within the second diffusion region, and
thereby the brightness difference of the entire display filmcan be

reduced. 49 Theliaffl e, 9000, A66014) 00l & Gl Gy fiElEh] the First

di ffusion ‘ement’s “a € fsecon usi on enents are sion dots

each incIug%$%g§¥%§§§§§I%@%%ggn%mgggg&gggular pyram d shape or a conic

shape. 20. according to claim 18, wherein the first
diffusion elenents are diffusion dots each including a recess having a
guadr angul ar pyram d shape or a coni c shape, and t he second diffusion

el ements afe di fTAGLAL, M&;@gﬂ%ﬂ@g@h&@pm FGCERIM 1N BflerBd SUAGF angul ar

pyram d shape or a corlic shape, ( first diffusion ditches that are
ditch port;g0gce théreof, 186ard 5 ahald fﬁcesth&go@&ﬂodrﬂﬁl?&gto@ LEb_@'f(meggﬁing\’ﬂ?{tm n each

first diffusion ditch is provided in a formo continuous dotted Iine.

toward the side face of the light guide plate,

wherein the main face has a first diffusion region and a second diffusion region,
and has a shape surrounded by at least three linear sections, and curved sections each
interconnecting adjacent linear sections,

the first diffusion region is a region having a plurality of first diffusion
elements for diffusing the light entered from the side face, towards the main face,

the second diffusion region is a region located between the first diffusion
region and the corresponding curved section, and has a plurality of second diffusion
elements for diffusing the light entered from the side face, towards the main face,

the ratio of the area of the plurality of first diffusion elements within the first
diffusion region is smaller than the ratio of the area of the plurality of second diffusion

elements within the second diffusion region, and

the LEDs are positioned at the outer side of the linear sections.

14. The display unit according to claim 13, wherein the second diffusion region
includes a third diffusion region in a part thereof at the corresponding curved section
side, the third diffusion region having second diffusion ditches for diffusing the light

emitted from the side face, towards the main face.
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radially formed fromthe curved section side. 23. The traffic sign

according to claim 20, wherein the second diffusion region is a region

i ncluding a regi on surrounded by the correspondi ng curved section and an

i magi nary arc having a center that is an intersection point of the

extension lines of adjacent |linear sections. 24. The traffic sign

conprising the light guide plate of any one of clains 18 -23,

wherein the second diffusion region includes a third diffusion region

havi ng second diffusion ditches in a part t hereof at the corresponding

curved sectLon sige,.wherein t sec i ffusion ditches diffuse the |ight

enitted friiltheng&5“ﬂ¥8WéWﬁ°f g 25. The traffic sign °

according to clain 24, wher i.f fusion d| ch is provided in a
HEHE" s pah e 08 ﬁg}% gu@ﬁglafe by § Praiken i

formof a contin %kcordlng to claim

24, wherein the & Coptyé)g thefhlﬁﬁs are? tloplgdgat%{e ou'{e?g gllol~ %uI ﬂeﬁ?&c&(&xﬁr&t he

curved section st gn accor wher ei n

th d th f t diff ditch
and the selehidr iRl AR 138 téﬁvﬂ Mla{?emit eI one by one. 2. The
traffic sign accgy fhlguiil pfalddl fotited WRR R RROPsLRbA diklk hitiheR region has

plurality of the LEDs at the outer side thereof comes the upper side.

16. The display unit according to claim 15 further comprising:
a reflection member placed on a curved section, and the reflection member

reflecting light guided toward the curved face of the curved section.

17. The display unit according to claim 16 further comprising:
a reflection plate adjacent to one side of the main face where the diffusion dots
are provided, wherein the reflection plate reflects light emitted from the main face; and
a mi]ky-white plate adjacent to the other side of the main face where the
diffusion dots are not provided, wherein the milky-white plate displays a given

information.

18. A traffic sign comprising: a light guide plate for guiding light entered from a
side face toward a main face thereof; a display film provided on the front side of the
main face, wherein the display film displays display information including letters, signs,
figures, or a combination thereof; and a LED positioned at the outer side of the light
guide plate, wherein the LED emits light into the side face of the light guide plate, and
wherein the main face has a first diffusion region and a second diffusion region,

and has a shape surrounded by at least three linear sections, and curved sections each
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shape simlar to the second diffusion region. 29. The traffic sign
according to claim?24, wherein the main face has a triangle, quadrangle,
pent agon or hexagon shape. 30. The traffic sign according to claim 24,
wherein the main face of the light guide plate has a pentagon shape,

a plurality of the LEDs is positioned at the outer side of four |inear
sections of five |linear sections defining the pentagon shape, and t he
| ight guide plate is provided so that a linear section without a plurality
of the LEDs at the outer side thereof comes the upper side. 31. The

traffic sign according to claimg30, conprising a reflection nenber placed
on a curvegmgng?@ﬁga PEinTaL U | ect i on menber reflects |ight guided to

the curved face of oL D GrEdYSHoR 20k @ naiths Al AEH: Giskli@f according to
elements for diffusing the light entered from the side face, towards the main face,
the second diffusion region is a region located between the first diffusion
region and the corresponding curved section, and has a plurality of second diffusion
elements for diffusing the light entered from the side face, towards the main face,
the ratio of the area of a plurality of the first diffusion elements within the first
diffusion region is smaller than the ratio of the area of a plurality of the second diffusion

elements within the second diffusion region, and thereby the brightness difference of the

entire display film can be reduced.

19. The traffic sign according to claim 18, wherein the first diffusion elements
and the second diffusion elements are diffusion dots each including a recess having a

quadrangular pyramid shape or a conic shape.

20. The traffic sign according to claim 18,

wherein the first diffusion elements are diffusion dots each including a recess
having a quadrangular pyramid shape or a conic shape, and

the second diffusion elements are diffusion dots each including a recess having
a quadrangular pyramid shape or a conic shape, and are first diffusion ditches that are

ditch portions.

21. The traffic sign according to claim 20, wherein each first diffusion ditch is

provided in a form of a continuous dotted line.
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a reflection plate adjacent to one side of the main face where the

di ffusion dots are provided, wherein the reflection plate reflects |ight
emtted fromthe main face; and a mlky-white plate adjacent to the
other side of the main face where the diffusion dots are not provided, the
m | ky-white plate having a display filmattached on the front surface
thereof 33. A nethod of manufacturing the light guide plate of any one of
clainms 1-6, conprising: (a) a first diffusion elenent formng
step formng a plurality of the first diffusion elenents on the main face;

and b) a,_secopd diffusion ele or.m ng. st t he second
di f f usi on @éerrent ° RS AR eeT E%B’rﬂlja W%fﬁg?rﬁlﬁﬂ?e tdﬁj%‘s‘on tte é\étaﬁ ‘er eby
manufacturu&%ll ge |I%h U|de % doN whi ch t he entlrely bri ght ness

di f f er ence™ &Y SHTERY? Hoy 3f manuf acturing the |ight guide plate
of any one of clains 1- 6, conpr|3|ng.

23. The traffic sign according to claim 20, wherein the second diffusion region is
a region including a region surrounded by the corresponding curved section and an
imaginary arc having a center that is an intersection point of the extension lines of

adjacent linear sections.

24, The traffic sign comprising the light guide plate of any one of claims 18 - 23,
wherein the second diffusion region includes a third diffusion region having

second diffusion ditches in a part thereof at the corresponding curved’ section side,

wherein the second diffusion ditches diffuse the light emitted from the side, toward the

main face.

25. The traffic sign according to claim 24, wherein each second diffusion ditch is

provided in a form of a continuous dotted line.

26. The traffic sign according to claim 24, wherein the second diffusion ditches

are radially formed from the curved section side.

27. The traffic sign according to claim 24, wherein the second diffusion region is
a region where the first diffusion ditches and the second diffusion ditches arranged

alternately one by one.

28. The traffic sign according to claim 24, wherein the third diffusion region has a
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(a) a diffusion dot formng step formng a plurality of the diffusion dots
on the main face, a plurality of the diffusion dots have a shape, to which
the processing dot is reflected, by pushing processing dots provided on the
face of the distal end of the ultrasonic processing horn; and (b)
after the diffusion dot processing step, a diffusion ditch formng step
formng the second diffusion elenents within the second diffusion region
using a |l aser processing nmachi ne, thereby the light guide plate, in
whi ch the brightness difference is entirely reduced is manufactured. 35.A
met hod of dﬁnufacturi ‘%@& fic.sign of any one of clains 18 to 23,
conpri si ngShage pimyfaf to ’ﬁg’ | 108 0F&Phg |1ight entered from the side face
toward the main face thereof; a display filmprovided on the surface of the
mai n face, wherein the display filnidisplays display i nformation including
| etters, signs [ or_any. c i.n eof | aced at the
outer si debgf theﬁigltlr@ﬁsc S&Taacéor%lfl%?ongalm WHerFIPi em’iu aﬁf%as %El%%?ﬁe’ side face
of the Iight ate co (a) a diffu5|on dot formng
step forniﬂ FU?&#ﬁ¥nb ?m (msgagfu3|on dots on the nmain face, wherein a
plurality of the difoSion dots have a shape, to which the processing dot
is reflected, by pushing processing dots provided on the face of the distal

end of the Hltra%@@%%ﬁgr %é&h&g gﬂﬁﬁiiﬁmd (b) after the diffusion
dot processing step, fu3|on ﬁ‘forning step formng the second

di ffusion el eﬁenivﬁer%hivrﬁhlﬁ BRe §%9HQ1t%hdeBEi&ﬁsE‘fogdtég&nléﬁéﬂég a |l aser
processi ng machi ne; and (c) an assenbling step positioning the LEDs

on the side face; ffiralifj&rehe LEIRAL pSREInb®Rk the outer side of four linear sections of
five linear sections defining the pentagon shape, and
the light guide plate is provided so that a linear section without a plurality of

the LEDs at the outer side thereof comes the upper side. .

31. The traffic sign according to claim 30, comprising a reflection member placed
on a curved section, wherein the reflection member reflects light guided to the curved

face of the curved section.

32. The traffic sign according to claim 31, comprising:
a reflection plate adjacent to one side of the main face where the diffusion dots
are provided, wherein the reflection plate reflects light emitted from the main face; and
a milky-white plate adjacent to the other side of the main face where the
diffusion dots are not provided, the milky-white plate having a display film attached on

the front surface thereof.

33. A method of manufacturing the light guide plate of any one of claims 1-6,

comprising:
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thereby the Iight guide plate, in which the brightness difference is
entirely reduced i s manufactured.

() a first diffusion element forming step forming a plurality of the first
diffusion elements on the main face; and

(b) a second diffusion element forming step forming the second diffusion
elements within the second diffusion region,

thereby manufacturing the light guide plate, in which the entirely brightness

difference is reduced.

34. A method of manufacturing the light guide plate of any one of claims 1-6,
comprising:

(a) a diffusion dot forming step forming a plurality of the diffusion dots on the
main face, a plurality of the diffusion dots have a shape, to which the processing dot is
reflected, by pushing processing dots provided on the face of the distal end of the
ultrasonic processing horn; and

(b) after the diffusion dot processing step, a diffusion ditch forming step
forming the second diffusion elements within the second diffusion region using a laser
processing machine,

thereby the light guide plate, in which the brightness difference is entirely

reduced is manufactured.

35. A method of manufacturing the traffic sign of any one of claims 18 to 23,
comprising: a light guide plate guiding light entered from the side face toward the main
face thereof; a display film provided on the surface of the main face, wherein the
display film displays display information including letters, signs, figures, or any
combination thereof; and LEDs placed at the outer side of the light guide plate, and

emitting light into the side face of the light guide plate, comprising:
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(a) a diffusion dot forming stép forming a plurality of the diffusion dots on the
main face, wherein a plurality of the diffusion dots have a shape, to which the
processing dot is reflected, by pushing processing dots provided on the face of the distal
end of the ultrasonic processing horn; and

(b) after the diffusion dot processing step, a diffusion ditch forming step
forming the second diffusion elements within the second diffusion region using a laser
processing machine; and

(c) an assembling step positioning the LEDs on the side face of the a linear
section,

thereby the light guide plate, in which the brightness difference is entirely

reduced is manufactured.
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