1 Title of the Invention Illum nation Device Field of the Invention
5[ 0001] This invention relates to an illum nation device fornmed with
three-di nensionally arranged |i ght gui&e pl ates. Descri ption of
Rel ated Art 10[0002] Conventionally, with respect to a light bulb
type lanp having plural light emtting elenents, a |lanp structure has
been known, while ensuring assenbling easiness, to allow |ight
emtting taabef i mhynddy €l ded by placing coupling reception Fenﬁers
equally a f.romeach light emtting elenment for preventing |ight

'stri but | DHTHRiR R

di stri but §§ing its evenness (see, e.g., Patent Docunent
#1). [0003] Wth respect to an illum nation device having plural

sem condugt ']gpf es arranged on a supporting body, an
i1l um pat ;‘Ftéﬁﬁ g\kll cevﬁg%si&ﬁeen known in which [ight of |ight source is

i nputted &9@P1doupl ed to an assigned light guide with a prescribed

angl e 20 wihid if\RPR6E trefafls BoP G qﬁﬁﬁh%bﬁrd&h&n%rﬂe?taﬂh Sﬁipéggc{iﬁ{eﬁgonally
body, in which the |ight (t;w de has reflecting surfaces an I ght
out goi ng é‘ff?‘?%?éelbg,?'tgwgepﬁ%i ch an envel ope surface of the |ight

out goi ng surfaces are fonning a curving segnent (see, e.g., Patent

Docunent 20 Prigr. Art cunments Patent Docunents [0004] Patent
Docurrﬁ?t i)zf?scrjﬁl%lh%fs elﬁ@tdé?ﬂ’?oAppl I cation Publication No. 2010-033959
[0002] : _

Conventionally, with respect to alight bulb type lamp having plural light emitting

elements, a lamp structure has been known, while ensuring assembling easiness, to

allow light emitting to be hardly shielded by placing coupling reception members

equally away from each light emitting element for preventing light distribution from
15  losing its evenness (see, e.g., Patent Document #1).

[0003]

With respect to an illumination device having plural semiconductor light sources

arranged on a supporting body, an illumination device has been known in which light of

light source is inputted and coupled to an assigned light guide with a prescribed angle
20 with respect to a perpendicular plane of the supporting body, in which the light guide

has reflecting surfaces and light outgoing surfaces, and in which an envelope surface of

the light outgoing surfaces are forming a curving segment (see, e.g., Patent Document
#2).

25  Prior Art Documents
Patent Documents
[0004]
Patent Document #1: Japanese Patent Application Publication No. 2010-033959
Patent Document #2: Japanese Patent Application Publication No. 2006-190684
30
Summary of the Invention
[0005]
With the structures described above, however, a wide angle light distribution feature,
required for spot types and light bulb types, cannot be obtained, and those structures are
35  suffer from excessively strong light directivity because diffused light before adequately
diffused is outputted from the illumination device with inferior design feature.



Pat ent Docunent #2: Japanese Patent Application Publication No.

2006- 190684 30 Summary of the Inventio® [0005] Wth the structures
descri bed above, however, a wide angle |ight distribution feature,
required for spot types and |ight bulb types, cannot be obtained, and
t hose structures are 35suffer from excessively strong |ight _
directivi t[ ofpgcause diffused light before adequately diffused is

out putted ?ro the illumnation device with inferior _Qe5| gn feature.
2 [0006] Ipreansidsiation dor eolvingr ﬂEo&bpivngnem@nabcpv@lemnt aned @Jaiagdillﬁm].e
it is an ' o ' | [ C
capabl e 019 R‘E@(ﬁg? (rﬁ) %ﬂas\}dggé{g%ﬁdlngﬂ?t?&hte é‘ﬁ(l\!éstg %?agtfjét PERH@L‘E@%@?‘* r eéit?i ﬁ%}g
for such A&stdpgton; ff!ﬁté’ées é?@lqegdﬁ% syall 3 wppbdes ppd Hghichulbdypes, in matching
5i nsti but iomidhtichial CLEBLANCES a8l distSE Faveritady 8§ ifcBSas 8F o\ﬁﬁ)h{tingsac&ﬁuately

[ . i fi d Jight. f th | 1, ur tion device,
\(I)VI!JE EUte;::Q%f@gst%gE‘%éf%%n%eaﬁlﬁ%&auﬁhngYléﬁé’%{pbexﬁgué]ﬁfi?lisrén%lln ?/tlufehe | nventi on

Problems to be solved by the Invention
[0007]

10 To solve the above problems, the illumination device according to the invention
includes: an electric power receiving section supplied with electric power from an
external portion; a power source section connected to the electric power receiving
section, converting the electric power into prescribed drive power; a light source section
connected to the power source section for emitting light according the drive power; a

15  housing section containing the light source section; and a light guiding section arranged
to project from the housing section, outputting, from a branched outgoing surface, the
light of the light source section entered from an incident surface.

Advantages of the invention
20 [0008]
With the illumination device according to the invention, the invented device is capable
of obtaining wide angle light distribution feature, required for such as spot types and
light bulb types, in matching institutional circumstances and user’s favorites, as well as
of outputting adequately diffused light from the illumination device, with excellent
25  design feature.

Brief Description of the Drawings

[0009]

Fig. 1 is a perspective view showing an illumination device according to a first
30  embodiment of the invention.

Fig. 2 is an exploded perspective view showing each structure of the first embodiment

of the invention.

Fig. 3 is a perspective view showing a housing provided at the illumination device

according to the first embodiment of the invention; (a) is a perspective view showing a
35  housing formed with plural fins made in curing convex and concave shapes for heat

dissipation along an outer periphery; (b) is a perspective view showing a housing




[ 0007] 10To sol ve the above problens, the illum nation device
according to the invention includes: a® electric power receiving
section supplied with electric power froman external portion; a
power source section connected to the electric power receiving
section, converting the electric power into prescribed drive power; a
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[ 0009] atgsi(h) is 5 el%ﬂt}fe‘ﬂ%‘ﬁéhwmé adlgélhg@ﬁ@weﬁ@b&ﬁted ot & AeHen afahe light
devi ck) ac goiddiphge i the lighsiui@dineraadiclBN4 cobs debgod. nvention. Fig. 2 is

| od ' h t t he f
enbod nent s 1t AGCRIRA bR heEgE IR E 5, Bl Bt uth mirane itrse an
housi ng praomtbedldatmﬂhmspetdt torihedighoguide pieces randrediing plurat menbdrrasiong
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housi ng forne
shapes %t oRcHudineds 3 ot P@h%@n@oﬁﬁheo@\te@tw@e@) 9@3@1%@@5: viey ahowmg a

per speSt i vigujorl RWasHOMdhe Jight BAHS bIRg:; (B) is a schematic view showing tips of the light
guide plate.
Fig. 6 is a schematic view showing a light guide plate formed with a curving surface on
an inner side with respect to the light guide pieces branched in a plural number among
the light guide plates formed at the light guide section of the illumination device
20 according to the first embodiment of the invention; (a) is a schematic view showing a
major surface of the light guide plate; (b) is a schematic view showing tips of the light
guide plate,
Fig. 7 is a schematic view showing a light guide plate formed with an inclined surface
on an inner side with respect to the light guide pieces branched in a plural number
25  among the light guide plates formed at the light guide section of the illumination device
according to the first embodiment of the invention; (a) is a schematic view showing a
major surface of the light guide plate; (b) is a schematic view showing tips of the light
guide plate.
Fig. 8 is a schematic view showing a light guide plate formed with a recessed tip of the
30 light guide picces branched in a plural number among the light guide plates formed at
the light guide section of the illumination device according to the first embodiment of
the invention; (a) is a schematic view showing a major surface of the light guide plate;
(b) is a schematic view showing tips of the light guide plate.
Fig. 9 is a schematic view showing a light guide plate formed with a recess portion
35 made in a cylindrical shape having a prescribed depth at each tip of the light guide
picces branched in a plural number among the light guide plates formed at the light




formed with plural fins made in convex and concave shapes for heat
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?I SCQ%U?LE@%\(SIﬁ}@ §Q%rﬁﬁcacéél>dg%}§gtl ba}g)gvle%atl%hft %EI{HE téar@seﬂo?lﬁﬁ'n’%stgdan
t hg |i ght 2GR} %Je I %&%ﬂﬁé&lealfglﬁ gBide; SgFHOngRS; th@ﬂ&@émtm &vigerpecording
i |1 um nat it®theotirgi @ﬁbcﬁﬁﬁ@ﬁﬁi{fﬂ@e tr@eitthm; td) ($h seERREt GRS séf&wh @Eowmﬁ plural

tion chenati c, vi.ew or .surface o

i oht 58. éléf‘ iz Plpts5 SO Mot BRsyr LS o G heYips %ﬁpwemﬁlﬁa Y
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pl ural nuBey napr@ntglgm% msgmhaggma@nalaaﬁpe@e rn@ndmsa:) as ﬂtCm§S |sc@hm showing

plural curving light guide plates composed into a cylindrical shape by coupling an end
of the curving light guide plate with an end of another adjacent curving light guide
plate; (d) is a schematic cross section showing a light guide plate molded as a united
30  body into a cylindrical shape; () is a schematic cross section showing plural light guide
plates composed into a cross shape; (f) is a schematic cross section showing a light
guide plate molded as a united body into a cross shape.
Fig. 14 is a perspective view showing an illumination device according to a second
embodiment of the invention.
35 Fig. 15 is an exploded perspective view showing each structure of the second
embodiment of the invention.
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30  Fig. 28 is a perspective view showing an angle adjusting section of the housing section
detaching a protecting section and alight guide section arranged at the illumination
device according to the fourth embodiment of the invention.

Fig. 29 is an essential cross section showing an angle adjusting section of the housing
section detaching a protecting section and alight guide section arranged at the

35  illumination device according to the fourth embodiment of the invention.




10 Fig. 22 is a perspective view showing an illumnation device
arranged with a light guide section corfposed with |ight guide plates
formed in a way that |ight guide pieces branched into four portions
extending in a cross shape are fon-ned into a trapezoid shape,
respectively, according to the second enbodinent of the invention.
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Embodiments to Employ the Invention
[0010]

30  Hereinafter, referring to the drawings, preferred embodiments regarding illumination
devices according to the invention are described. It is to be noted that the illumination
device according to the invention are not limited to those described below and are
properly modifiable as far as not deviated from the subject matter of the invention.
[0011]

35 In the description below, first, referring to Fig. 1 through Fig. 13, an illumination

device 1 according to the first embodiment of the invention is described. Next, referring




10Fig. 33 is a side view showing ultrasound fabrication to a |ight
guide plate material by neans of the uBtrasound fabrication apparatus
for fabricating light guide plates arranged at the respective
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fabri cati @firdh@nrbodindrodi rrent s to Enploy the I nvention [0010]
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each 10c| sipplpat ﬂgﬁ clegipig 2jower upon screwed into a socket installed in, ¢.g., an inside
institution. The base 11 has a diameter of, e.g., 26 mm as an ordinary size. In lieu of

the basell, structures such as a plug to be inserted to an electric plug consent for

receiving power supply and a terminal coupled to a power generator or a battery for

30 receiving power supply may be used. The insulation casing 12 of the electric power
receiving section 10 is made of a plastic resin having an insulation property and may be

formed in a cylindrical shape. An electric power source unit 21 is contained in an inner

space 12D formed inside the insulation casing 12 thus formed. The insulation casing

cover 13 is made of, e.g., a plastic resin having an insulation property and 'formed from

35 one piece of a cylindrical shape. The insulation casing cover 13 thus formed has a

connection portion 13A connected to a connection portion 12C formed at the other end




[ First Enmbodi ment] Hereinafter, referring to Fig. 1 through Fig. 13,
the illum nation device 1 accordlng toS%he first enbodi ment of the
invention is described specifically. 15[0013] The illum nation deV|ce
1 inthe first enbodinment is constituted of an electric power
receiving section 10, a power source section 20, a light source
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25 [0016]
The light source section 30 forming the illumination device 1 of the first embodiment is
connected to the power source section 20, and emits light from the drive electric power
supplied from the power source section 20. The light source section 30 thus formed is
constituted of the light source 30 and a substrate 32 as shown in Fig. 2. The structure of
30 the light source section 30 is described below. Light emitting diode(s) (LED) emitting
light in, e.g., white are used for the light source 31 of the light source section 30. More
specifically, for LED, used are ones having LED’s color temperature of, e.g., around
3000 Kelvin, daylight color or around 5500 Kelvin, cold white color. As shown in Fig.
2, for example, ten LEDs of a surface mount type are arranged in a cross shape along an
35  incident surface 101F and an incident surface 102F of the light guide plate 101 and the
light guide plate 102, which are composed in a cross shape. The light source 31 thus




10 el ectric power. The power source section 20 thus forned is
constituted of the electric power sour& unit 21 as shown in Fig. 2.
The structure of the power source section 20 is described below The
el ectric power source unit 21 of the power source section 20 performs
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l:loggt arsl ?U::flg}?l}%nlc;[n?%’? ilgﬁt gl rf'li%ﬁlgﬂre& fﬁgé i(ﬁ% e tlgjé ﬁ]% H §80L9M031P o Pthe

I'onarter
rectificat 1g8hguléﬁ@1at%ﬂr%l/amd gte It guigle Plﬁt@ A02 tewvasd ectipr 1@l G ende tip 102G,
i nputted fwige hféefa@ﬁﬁg%raﬂlﬁbﬂﬁﬁ\/tb Qe LNERHAT thbGehasadd éla@é 16088 lt]ﬁecﬁéﬂtc
power recei %é’? Eﬁ%l on The el ectric power sourcé unit 21 thus
forned i s & jip d of, such as, e.g., convertor, rectifier, and
capamﬁor [OWAIh respect to the structure of the el ectrl C power source

21, f d
gg' Eaxt ol na l{k%g[% rf%ltorljhg ll%ﬁ%’\‘seourc% dsegtu% %@?ﬁﬁ% iégl\l/t eﬁp{,né:g '341 F h]lé‘l?tail Itcégr[ IE]S&S
current i HOTaCIBHERS Whé@ dighte byt canfhausruetrehof anybIeEBrof agp white] ttdcetahgele
f1 uor escerblbnBee@bnie Hﬁ’vyt HItP(FViIOEBt Lb?eclqy embGtbd Qﬂ“ﬂqo&oufﬁ@h@{t sBﬂr%e 3

l'i ght source sectl d; ' ectric power source unit
in the in¥&} bgdagee QfDLEP %lﬁﬁtlmgwglﬁﬂa&wﬂf‘é AaY aSperiy? the hghttew@r@cilr iscnot

power 1@ec emutaago siecLEDbuk @an BO FHNEE b1 I ds] @81 opanic TES FhiokdBend Qube or
formng t devi c

h t di t
connect ed I%Ei%l!”t %Olf 3\/\/8?821618F6583“5 é%lpp’oﬁmgﬁeonah% ;‘[IT,I%O IbrFm B ﬁ%@h@ght—
drive el e@@lﬁmesqy@mﬁ(lsuppde @dle.gr, ehmtitven hovieg lighiur< ghtsmd tcktain 2i@idifitsad
I ght Souﬁﬁeﬁﬁ%tdlﬁé‘s}% el MR tf)q{eqﬁﬁ!ed ﬁ‘laf:g%gﬂﬂartééfa?%ﬁke Ty SPPRS

source 30 and a supstrate 32 as s structure”

the |ight hayge ccelisat sy dissipatiogerrepsrbear BE‘IS%\RPOW spibstratgi havinggexcellent
di odel§) (fé,tElB)iu@ﬂszbpbﬂﬂjgmbygBhsddn e.g., white are used for the light
source 31 Q& i ght source section 30 More specifically, for LED,
used are (g els8 having LED s col or tenperature of, e.g., around 3000
Kel vi n, ddykihypusingoteotiomrd0dboming tﬁéﬂﬁmﬁﬂ;htwnndex&cﬂ d umtﬁeeﬁmlmbodﬁeﬁent
shown in F 53 no,

arranged |%&aln§%éslgéhstﬁa e zlsa olﬁh% Hggshr?g':;l gn Glgﬁr glé%s ?égs%mﬁhmted
i nci dent §fthadausiop ﬁlofm tquéermegmherghp@@r atehd dibganembére4d,i glsecuring

gui de2@! aty@mife? 4avhihg %&nﬁ? ROSEE 49) B HoXESirS I@f\gg Iezd eﬂi@ g@%&l{% eOflt(%leF

source 31 thus 10 f ers_|ight fromthe
and the i REYSdHEeCHOR gé&segefﬁ@ﬁdd%e 19%e TIhFé‘HPSI%ﬁhﬁ Hpdg &, 481 aipenpReand
| i ght gui ermpﬂaﬁlealﬁﬁuigh‘ﬁ&rﬁape t Mhe b@&ﬁn@ﬂﬂe{ﬁbdﬂ, IMl‘Qa'%ﬁofV\felngh fiktChead

facing ea 0.t he i.nter.ior and

the | |gght gae&aaé pra {ted Bty P Ty ho%@g@tbef(’ﬁ’&% %e‘fep@ Qggh‘%@usmg
section 38] thusefornedtand sarewed 3id ifastaned ¢ smWéﬂldstErfenh&Dﬁ ihe insulation
em tt25‘9 %ﬁéeli h&hécre\? ble§ ABBRE MY 1 f‘l%é’fn@ﬂat%n @a@%filg\l'/cl%g?re 3. g‘%lgg%b)?trate

whi t e, or ang green, av / )
conbi nat i é% I%Pnaaﬁﬁf%é'lﬂlfh“ésqffagﬁﬁlécﬁfrtb%h%““@a% b&h¢ drivieeleglfic pper of the

em tting uletfiR\oMcebourdy unib IMid spbNed foltBe lipkNbuke YN 6Ra 3 itife NAE 13@ of
limted tﬂ} t.he

ut can f orme , ani ¢ )
f1 uor esceHt® PHHA (Blrcqs%covﬁro% %%%%?%?ﬁgf’gﬁ@wmgﬁa ‘Hﬂ%l“ﬁ’é% ole
tube The32®b§ﬂreedubst&2e 82, wittea Wirgh nos elwrvere section 30 is made of;
E@(ﬂwm havi ng |ight weight and certain rigidity and nade in a
d| sc s a is to be noted that as a material for the substrate
32, ¢ oppequgarﬁilm@théb@wln@ A9, nherat fil fo5 hepadissipatioropedd of arurggdasmcapanyd

subst r at ehk 3y oA A0 P |Gk bORIRERREHAS ATYosRobR3f i IO

“The housi ng SE?(%“ on formng t nation rst
enbodi nenfcd a%%lufq%é'mﬁ ifgfricat 6@?!&@1@@@@%@{ Beraigfeconyeaph ghapecen bg

40 thus f @iriRed onShe Omst périgheshl surface 41E’ as shown in Fig. 3(b), in order to dissipate,
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of the housing 41, an outer peripheral cover 42, a hol ding nenber 43,
a securing 20 nenber 44, and a securinyl nenber 45, as shown in Fig.
2. The structure of the housing section 40 is described bel ow. The
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25  Regarding the basic specification of the light guide plate formed at the light guide
section 100, the light guide plate 101 and the light guide plate 102 are formed in a
prescribed shape. More specifically, the light guide plate 101 has a tip branched into
four of a light guide piece 101A, a light guide piece 101B, a light guide piece 101C, and
a light guide piece 101D. The light guide plate 101 is formed so that the length of a tip

30 101G of the light guide piece 101B and the light guide piece 101C is longer than the
length of a tip 101G’ of the light guide piece 101A and the light guide piece 101D. The
light guide plate 101 is formed so that the depth of a cutoff portion 101L formed
between the light guide piece 101A and the light guide piece 101B is approximately
equal to the depth of a cutoff portion 101N formed between the light guide piece 101C

35  and the light guide piece 101D. The light guide plate 101 is formed so that the depth of




25Regarding the basic specification of the |ight guide plate forned
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Next, the fundamental optical feature of the light guide plate formed at the light guide

section 100 is described in referring to Fig. 4. In Fig. 4, a light guide plate 103
35  simplifying structures of the light guide plate 101 and the light guide plate 102, and a
light source 31 adjacent to the light guide plate 103 are shown schematically. A part of




[ 0026] Next, the fundanental optical feature of the |ight guide plate
formed at the light guide section 100 i%4 described in referring to
Fig. 4. In Fig. 4, a light guide plate 103 35sinplifying structures
of the light guide plate 101 and the light guide plate 102, and a

| i ght source 31 adjacent to the |light guide plate 103 are shown
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30 [0028]
The shapes of the branched plural light guide pieces of the light guide plate formed at
the light guide section 100 are described in referring to Fig. 5 to Fig. 12. A light guide
plate 104A shown in Fig. 5 is formed with a curving surface extending to an outside of a
tip of a plurally branched light guide piece 104A’, and a light guide plate 104B shown
35 inFig. 6 is formed with a curving surface extending to an inside of a tip of a plurally
branched light guide piece 104B’. A light guide plate 104C shown in Fig. 7 is formed




The shapes of the branched plural |ight guide pieces of the |ight
guide plate forned at the |ight guide $&ction 100 are described in
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using, e.g., a drilling machine at a time to form the recess portion made of the
cylindrical shape or the cone shape at the tip of the plurally branched light guide pieces
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35  approaching to the tip from the incident surface of the light guide plate. It can be
structured that the light radiated to the side surface and the tip from the inside of the




17 light guide plate may be diffused and reflected at the side
surface and the tip by rendering the siifface accuracy or snoot hness
rough at a part or all of the side surface and the tip of the |ight
guide plate . The shapes of the plurally branched |ight guide pieces
of the light guide plate formed at the |ight guide section 100

Lo the r el Rl EFids pifterinil he Seh e L concc i 8"k i MG Bisel ov°
fourth entietfienBathke surfoe2tcuriqyattl smooipess wdglke saaphe or afl dftike bidglstrface
i de pl at;gqf : I i i ' in:

oterring Lo bl ot g bre eUBTbL) Rt BORIAAG BERE B e
10 corrposé’becF?\Pgth& teht gvige #late farmed al ihedisht epide seqtionl@B describsd pbovegin
an SndS Ff tréfb?'orngi @fﬁig.g%l't}ﬁ*i&ugfbﬂ lﬁFig.GIZLQ% b' Ii&hr‘?il’d‘toetﬂg lr@.i)(ﬁ(%tﬁ@ i_ﬂﬁd!hﬁﬁﬁ&% dé\iligég[

ui de pl at. . Si arly,. FlLg. D) shows a Ii ui de plate
%Dldedpinlgﬂﬁﬁfgggtg%ﬁ§ﬁpﬁaﬂ?ﬂg?@%?&'eﬂ§1ding progessgso aspto be a
triangl e p¥934h shape having a space inside. The light guide plate is
not limt j L . i i hsi de as . sh
M g 137, oyt BReGIeD Efﬁ%ﬁ%ﬁgg%%?@sﬁ%ﬂﬁ’%é{%? e SORA P
pri sm sucRradessriped i pefarie orrigend ados BR)sshowsvihry lighs pguide plagss dds
Fi Ig_. 50( C)Cl()ﬁlbﬁéf@ ittty @@riéﬂglq}hf)rigyihdﬁn X éehi’lf@ﬁiquﬁmﬁ, %ﬁﬂg Eﬂteﬁd%g the fight
L Bl Y SR P Sl S by 50
Si mi | ar | y shéwga ligh ghidesplates 08” ottt igaivditedbatyefrdfiSe. o.M hib@ding Broess so
oyl i ndr i oaf (S0 e pRyT ML Bahe 500 ReBR. | Phe Rl s plate s not
cyl i ndri cdimigHdpe thanglngrisinrsbige bavinsa sprce iwsideass showninifitg. Fil(p) ah8 (3.
and F g. b I i : V| S
Secti on. ;é ﬁ’“%%%la‘%??nﬂﬁ%?ﬁg%%ﬁ"?lggdﬂéﬁ?ﬁf??@"?@fﬂ BhieBn Al Y ba i
pl ate for REFAVING? FRashingdf gEigs d &t shovwssthrerolight;gyiderpdpley 18h snmppssdr
l'i ght gui digto plsliedrickd Shaerangaplihdate @She SHARE light OBt Y04 Meth an
ol are To7ens8F BRERIGRAC o Peg oy Byide i 1060 SISRER Ben A ot ugn
as to be guclegdyedBapmoldiden|a giitedduidgergph,at.g, asnsiding|protdsedo tao t@be a
cr ossy@hapey; I i i I i S Ny EH.9. 113
ana By S RIRpERIpED Tiulpt e b Enlh BERR) B MR Shabe R
or five, CirgRtcrensisgetiqn acvewwirinelig §hkc) god deg péde but ¢asulapverroeylindoivn

i n respeckhap blal g an bdal Go& L&idp! ded in a unit body by a nol ding
process am@géf orma cross section in such as a pol ygon shape,

circul ar , or oval shape w thout form ng any space inside. The
appl i ed eR&gTjrld'a& tbé a%m'edlemhpleg uf?he lighegwedd plameormadd 4t fiee Tiglg l*ghid@lgiaaﬁn
secti 1 ri ve | n,. ring.to . kg, 13 ar.e applic e to
he. roopeatty s P e dein b, Btk Wate? 7 undite T, St Al
fourth ento@pesng thedeg rguidsdplptes 7. [Sodally, Rig Kf)dhowsiakghtaduideeplate
accor di ng 169 hfgddd I B2teli Bb SRS olp O i | t
outer shape of the light gui de_cg’gffglgl’e e;gr’r gn%gﬁlrrgt hic"tﬁ?%r%%% r{gmedg A6ss

section catPBe Hheckighd @uids Rgaps peinueity for enes shenerariection fawr light guide

i nstituti plecey askivnSnfFay.ori(é)and A 13(H, bwidah bk a&shiahd yﬂasyé%ah'% onrdleviche

| accHy di hd tﬁr%etor}eﬂ%,r ﬁéhtegnlggg Ipr{gc%g.’ ’llhlegflléhtggdigg p?eﬁg,t {h(c)nqgh Onot Ss gvbrnai%
respective Figs. 13, can be molded in a unit body by a molding process as to form a
cross section in such as a polygon shape, circular shape, or oval shape without forming
any space inside. The applied examples of the light guide plate formed at the light
guide section 100 described above in referring to Fig. 13 are applicable to the respective

35  illumination devices in the second through the fourth embodiments described below.
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can be outputted backward in addition of forward of the illumination device 1.
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[0038]
[Second Embodiment]
Hereinafter, respective illumination devices according to the second embodiment of the
invention are described in detail in referring to Fig. 14 through Fig. 24.
35  [0039]
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10 maj or surface 117C and the other major surface 117D. [0049]
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30 [0048]
Referring to Fig. 20, details of the recess patterns formed on the light guide plate
formed at light guide sec 110 are described. Fig. 20 shows recess patterns 117A made
of pyramids formed on the light guide plate 117. The light guide plate 117 can
output with good efficiency diffused light from the one major surface 117C and the
35  other major surface 117D because the recess patterns 117A made of the pyramid has a
surface rectangular at a bottommost portion 117A°. More specifically, a part of the
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110 15@ 1%86 jsﬁg’aééo Hﬁ\ﬂnt%athe %p%%sq{écgther surface 117N facing one another at the tip
portion of the pyramid is very short. To the contrary, where the recess patterns 117A
have a surface in a rectangular shape at the bottommost portion 117A” of the pyramid,
the diffused light generated near the bottommost portion 117A’ of the pyramid are
directly outputted from the one major surface 117C and the other major surface 117D

25  before multiple reflections because there is a certain distance from the one surface
117M to the opposite other surface 117N facing one another near the bottommost
portion 117A’. Accordingly, the light entered from the incident surface 117F can be
outputted with good efficiency from the major surfaces.

[0050]

30  Finally, applied examples of the outer shapes of the light guide plate 110 are described
in referring to Fig. 21 through Fig. 24. A light guide plate 120 of an illumination
device 3 shown in Fig. 21 is formed with a light guide plate 121 and a light guide plate
122 composed and formed so that light guide pieces plurally branched have the same
lengths, and the lengths of the light guide pieces plurally branched are formed all the

35 same. The specification of the light guide plate 120 of the illumination device 3 other

~ than the above description is the same as that of the light guide plate 110 described
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above. A light guide plate 130 of an illumination device 4 shown in Fig. 22 is formed
by composing a light guide plate 131 and a light guide plate 132 formed to render light
guide pieces branched into four ways in a cross shape to be a trapezoid shape
respectively. The light guide plate 131 has a tip 131G branched into two ways of a
light guide plate 131A and a light guide plate 131B. The light guide plate 131 is
formed into a trapezoid shape by rendering the tip 131G of the light guide plate 131A
and the light guide plate 131B inclined as to be more lowered from the periphery to the
center of the illumination device 4. The light guide plate 132 inserted and composed
with the light guide plate 131 has the same shape as the light guide plate 131.

[0051]

Regarding the applied examples of the outer shapes of the light guide plate 110, a light
guide plate 140 of an illumination device 5 shown in Fig, 23 is formed in composing a
light guide plate 141 and a light guide plate 142 formed so that four tips formed in a
cross shape are in an arc shape, respectively. The light guide plate 141 has a tip 141G
branched into two ways of a light guide plate 141A and a light guide plate 141B. The
light guide plate 141 is formed into the arc shape, respectively, by rendering the tip
141G of the light guide plate 141A and the light guide plate 141B curving as to be
higher from the periphery to the center of the illumination device 5. The light guide
plate 142 inserted and composed with the light guide plate 141 is formed in a half disc
shape by rendering the tip 142G curving from the periphery to the center of the
illumination device 5. A light guide plate 150 of an illumination device 6 shown in Fig.
24 has the same outer shape as the light guide plate 120 of the illumination device 3
shown in Fig. 21 described above. To the contrary, a light guide plate 151 and a light

‘guide plate 152 of the light guide plate 150 are formed with recess patterns, projecting

patterns, or recess and projecting patterns even at the tip 151G and the tip 152G, or at a
side surface 151U and a side surface 152U. The outer shapes of the light guide plate
120 through the light guide plate 140 described in referring to Fig. 21 through Fig. 23
are applicable to the illumination device 1 of the first embodiment described above.
[0052]

Regarding the applied examples of the outer shapes of the light guide plate 110, Table 1
shows an example of measured results of luminance (Ix) at total four locations of a
position one meter away in a vertical direction from a tip of the respective light guide
sections, and positions 30cm, 50cm, and 100cm away in a horizontal direction from the
position one meter away, about the light guide plate 11o through the light guide plate
140. It is to be noted that the conditions of the light source are the same at each light
guide plate.
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according to the respective illum nati®h devices according to the
second enbodinent, in the sane way as the illum nation device 1 of
the first enbodi ment, the outer shape of the Iight guide plate can be
determ ned in conpliance with environnments of an institution or
user's faﬁgﬁhﬁe. That is, with the respective illum nation devices
according to the second enbodi nent, |ight guide sections of such 10
as, e.g., Tablsdot type or a light bulb type having different |ight
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surface of thﬁ Hoght—gui-de—ptate20—+s—inereasee—so—that—t+he
i || umi nat V8% H&Vice can illuninate brightly its surroundi ngs. That
is, the regsdgtive illumnation devices can widen the |ight
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the tip p(.y,itbiegﬁir@qm@rﬁ@ qfieg]hinsg'mtig@ 5| egees fperite. That is’, with the respective

illumination devices according to the second embodiment, light guide sections of such
10 as, e.g., a spot type or a light bulb type having different light distribution characteristics
and different design feature can be provided. More specifically, with the respective
illumination devices according to the second embodiment, in substantially the same way
as the illumination device 1 in the first embodiment, the surface area of the side surface
rendering the light reflected in a multiple number in the interior of the light guide plate
I5  isincreased by branching plurally the outgoing surface of the tip of the light guide plate
formed at the light guide section. Accordingly, where the respective illumination
devices according to the second embodiment thus formed is used, the light ratio directly
outgoing to the exterior from the outgoing surface of the tip of the light guide plate is
reduced, and the ratio of the light outgoing from the side surface of the light guide plate
20 is increased, so that the illumination device can illuminate brightly its
surroundings. That is, the respective illumination devices can widen the light
directionality outgoing from the illumination devices. The light outgoing from the light
guide plate further can suppress dazzling feeling on a viewer when entered in the eye of
the viewer.
25 [0055]
With the respective illumination devices of the second embodiment, in substantially the

same way as in the first embodiment, the shape of the tip portion of the light guide plate
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[Third Embodiment]

Hereinafter, referring to Fig. 25, an illumination device 7 according to a third
35  embodiment of the invention is described specifically.
[0060]
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third embodiment. In the third embodiment, the light guide section 160 having the

structures different from those of the first and second embodiments is described

35 mainly. Theillumination device 7 according to the third embodiment of the invention
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a curving surface curving inward or outward a frustum of a pyramid shape or circular

truncated cone shape, or a shape formed with recesses formed in a cylindrical or cone

30  shape having a prescribed depth. Accordingly, with use of the illumination device 7 of

the third embodiment thus formed, the outgoing direction of the light outputted from the

tip of the light guide plate can be controlled to be a prescribed angle; the light can be

casily reflected in a multiple number within the light guide plate because a part of the

light randomly reflected at the tip of the light guide plate is reflected toward the incident

35 surface; the light outgoing from the tip of the light guide plate can be made as
substantially convergence light or divergence light. That is, with use of the




34 only as a conventional illum nation device obtaining a certain
illum nation degree by radiating i ndooBs, but al so obtainable of
prescribed staging effects for viewers mho visual ly recogni ze the
illumnation device 7 at, e.g., restaurants or marriage cerenonies.
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i nventi onP HRNEpeE- §lﬁ°e@p$q séuépq: 9t thggl[gbbgq}]ie sectlon are overlapped, a part of
the light reflected in a multiple number inside one of the light guide plates is outputted

25 upon further multiple reflection inside the other light guide plate after entered into the
other light guide plate overlapped adjacently with the one light guide plate. That is, the
light of the light source entered from the incident surface of the light guide plate is
diffused as diffused light. Accordingly, the light can be recognized as the good light
source having few differences between brightness and darkness without making the

30  viewer dazzling fecling.

[0067]

Similarly, with the illumination device 7 according to the third embodiment, in
substantially the same way as the respective illumination devices according to the first
and second embodiments, it has excellent design feature by rendering the light guide

35  plates arranged at the light guide section formed into various shapes. Therefore, if used,

the illumination device 7 according to the third embodiment thus formed is useful not
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[0070]
[Fourth Embodiment]

Hereinafier, referring to Fig. 26 through Fig, 30, an illumination device according to a

fourth embodiment of the invention is described specifically.
35  [0071]
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30  further multiple reflection inside the other light guide plate after entered into the other
light guide plate overlapped adjacently with the one light guide plate. That is, the light
of the light source entered from the incident surface of the light guide plate is diffused
as diffused light. Accordingly, the light can be recognized as the good light source
having few differences between brightness and darkness without making the viewer
35  dazzling feeling.
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[ 0091] 30The work table 1020 form ng the ultrasound fabrication
apparatus 1000 secures the light guidespl ate substrate D as a
substrate material to later formthe Iight guide plate by, e.qg.
vacuum suction as shown in, e.g., Fig. 31. The work table 1020 t hus
formed is constituted of a processing base 1021, a vacuum punp 1022,
suction pipes 1023, distributors 1024, and connectors 1025.
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15recording control conditions. [0096] Finally, structures and main
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35 1020 is described. The processing base 1021 of the work table 1020 is made of, «. g,

aluminum and formed of a plate shaped member having plural suction holes
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section 10 e ] _
1ncrease , 50 that the illumination device can illuminate brightly its

surroundings. That is, the illumination device 1 can widen the light directionality
outgoing from the illumination devices. The light outgoing from the light guide plate
35  further can suppress dazzling feeling on a viewer when entered in the eye of the
viewer. With the light guide section 100 through the light guide section 170, because
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respective’ patterns of the light guide plate. The diffused lights generated at the
respective patterns formed on the major surfaces of the light guide plates may not be felt
as dazzling eyes of the viewers, so that it is visually recognized as gentle light close to
25  natural by the viewers.
[0099]
The illumination device 1 as set forth in claim 4 has a feature that a cross section in a
horizontal direction of the light guide section extends in a direction remoter from the
incident surface and is formed with the outgoing surfaces facing each other, likewise a
30 cross section of, e.g., the light guide plate 107 shown in Fig. 13 radially extending from
a center of the housing section 40, or likewise a cross section of the light guide plate not
shown but formed in a three way radially extending manner from the center of the
housing section 40 in substantially the same way. The illumination device 1 as set
forth in claim 5 has a feature that the light guide section 100 through the light guide
35  section 170 are formed to extend in a cross shape when viewed in a perpendicular

direction and has eight or more of the outgoing surfaces. In accordance with the
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5a light source section connected to t%e power source section,
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polygon, a circle, an oval, or a pyramid having a cross section made smaller as remoter
20  from the incident surface. The illumination device 1 as set forth in claim 8 has a
feature that the light guide section has a cross section in a horizontal direction made
larger or smaller as remoter from the incident surface. According to the illumination
device 1 as set forth in claim 6 through claim 8, therefore, because the light guide
sections arc fabricated to have particular shapes, respectively, multiple reflections easily
25 occur inside the light guide plate, the illumination device has an excellent design feature
and can suppress differences of the light intensity profile otherwise-occurring due to a
viewing angle.
[0101]
The illumination device 1 as set forth in claim 9 has a feature that the light guide plate
30 100 through the light guide plate 170 are formed with plural light guide piece whose
outgoing surface is branched. The illumination device 1 as set forth in claim 10 has a
feature that the light guide piece as set forth in claim 9 is provided in a plural number so
as to make a length from the incident surface becomes equal or
different. The illumination device 1 as set forth in claim 11 has a feature that the light
35 guide piece as set forth in claim 9is formed with a curving surface or an inclined

surface. The illumination device | as set forth in claim 12 has a feature that the light



9. The illum nation device according to claim1, wherein the |ight
gui de section is forned to extend in §ross shape when viewed in a
per pendi cul ar direction and has eight % nore of the outgoing
surfaces. 3510. The illum nation device according to claim1l1, wherein
the Iight guide section has a cross section in a horizontal direction
extending in a shape, with a space inside, of a 53 polygon, a
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2011 basethe light guide plate is reflected toward the incident surface; the light outgoing from the
tip of the light guide plate can be made as substantially convergence light or divergence
15  Tlight. That is, with use of the illumination device 1 of the first embodiment thus
formed, the light intensity profile of the light outgoing from the light guide section of
the illumination device 1 can be set arbitrarily, and light having a light intensity profile
approximately equal from a direction perpendicular to the illumination device 1 to a
horizontal direction can be outputted. It is to be noted that if the light guide plate is
20  arranged as to project in widening itself in the horizontal direction as remoter from the
housing section, the light can be outputted backward in addition of forward of the
illumination device 1, '
[0102]
The illumination device 1 as set forth in claim 15 has a feature that the light guide piece
25  as set forth in claim 9 is combined and formed in which the incident surface of one
of the light guide pieces of the light guide section 100 through the light guide section
170 is inserted into a cutoff portion or projecting portion of another of the light guide
pieces of the light guide section 100 through the light guide section 170 whose tip is
branched off. According to the illumination device 1 as set forth in claim 15, a
30  three-dimensional shape in need can be easily obtained by arbitrarily composing the
plurality of the light guide section 100 through the light guide section 170. Where,
e.g., two light guide plates provided at the light guide section 100 through the light
guide section 170are three-dimensionally intersected and composed to form a cross
shape, the light outgoing from the major surface of the light guide platé can be outputted
35  without shielded by another light guide plate adjacent to the light guide plate. The light
guide plate formed at the light guide section is transparent, and therefore, the other
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major surface can be visually recognized over the one major surface of the light guide
plate, whereas, e.g., one major surface of the light guide plate can be visually
recognized over the one major surface of another light guide plate. That is, differences
between brightness and darkness of light outputted from the light guide plate can be
suppressed when the light guide plate is viewed from any direction in a circumferential
direction of the illumination device 1.

[0103]

The illumination device 2 through the illumination device 6 as set forth in claim 16 have
a feature that the recess or projecting pattern as set forth in claim 2 is formed to the
outgoing surfaces facing each other in a manner that the recess or projecting pattern is at
the same position between the outgoing surfaces facing each other or at not the same
position between the outgoing surfaces facing each other. According to the
illumination device 2 through the illumination device 6 as set forth in claim 16, by
forming the recess or projecting pattern in a manner that the recess or projecting pattern
is at not the same position between the outgoing surfaces facing each other, differences
between brightness and darkness of the light outputted from the light guide plate
because the number of the patterns generating the diffused light visually recognized by
eyes of the viewer is increased. The illumination device 2 through the illumination
device 6 as set forth in claim 17 have a feature that the recess or projecting patterns as
set forth in claim 2 are formed to the outgoing surfaces facing each other as to become
deeper as located remoter from the incident surface. According to the illumination
device 2 through the illumination device 6 as set forth in claim 17, because the light
intensity is correlatively lowered as going from the incident surface to the tip of the
light guide plate, the intensity of the diffused light generated is increased by forming the
depths of the recess or projecting patterns to become deeper stepwisely as going from
the incident surface to the tip of the light guide plate, thereby averaging the intensity of
the diffused light generated from the plural patterns.

[0104]

- The illumination device 2 through the illumination device 6 as set forth in claim 18 have

a feature that the recess pattern as set forth in claim 2 is formed by one or more of
processes including a ultrasound process, a heating process, a cutting process, a laser
process, and a molding process. The illumination device 2 through the illumination
device 6 as set forth in claim 18 have a feature that the projecting pattern as set forth in
claim 2 is formed by one or more of processes including a molding process, and a
screen printing process. According to the illumination device2 through the

illumination device 6 as set forth in claim 18 and claim 19, the recess pattern and



41 housing 41A one surface 5 41B hole 41C wiring hole 41D screw hol e
41E, 41F' , 41E" outer peripheral surface_41F engagenent groove 10 42
outer peripheral cover 42A connection %brtion 43 hol di ng nenber 43A
groove portion 43B projecting portion 15 43C side wall 43D hol e
44 securing menber 45 securing nmenber 50 housing section 2051 angle
adj usting section 51A protecting nmenber 51B nmounting nmenber 51C pi vot

menber S1BrdjediRe PRt | 8 BBMBRhed stably with good accuracy at the light guide
plate. The illumination device 1 as set forth in claim 20 has a feature that the light
guide section 100 through the light guide section 170 is coated with a silicone coating
agent or a glass coating agent, or is covered with a transparent resin. According to
5  the illumination device 1 as set forth in claim 20, the light guide section 100 through the
light guide section 170 can be made as waterproof, dirty-proof, and dustproof.
[0105]
The illumination device 1 as set forth in claim 21 has a feature that the light source
section 30 is arranged to extend radially from a center of the housing section 40. The
10 illumination device 1 as set forth in claim 22 has a feature that the light source section
30 as set forth in claim 21 is arranged to extend radially in a manner of a three-way
shape or a cross shape. According to the illumination device 1 as set forth in claim 21
and claim 22, an optimized optical alignment is available in compliance with the shape
of the incident surface of the light guide section 100 through the light guide section
15  170. The illumination device 1 as set forth in claim 23 has a feature that the housing
section 40 is provided with a heat dissipating section for dissipating heat generated at
the light source section 30. According to the illumination device 1 as set forth in claim
23, by dissipating heat generated at the light source section 30 with good efficiency, the
light source section 30 can be prevented from emitting with a lowered light amount due
20  to heat saturation.
[0106]
The illumination device 1 as set forth in claim 24 has a feature that the housing section
40 is formed with a holding section for fitting with and securing the light guide section,
and that the holding section is formed with an untransparent reflection layer covering
25  the light source section 30 and reflecting light toward the light guide section 100
through the light guide section 170. The illumination devicel as set forth claim 25 has
a feature that the holding section as set forth in claim 24 is formed with a securing hole
for securing the housing section with a securing member, and that the securing hole is
sealed with an adhesive containing a reflection material after the holding section is
30  secured with the securing member. According to the illumination device 1 as set forth
in claim 24 and claim 25, the device can reduce reflection loss at the light guide section
100 through the light guide section 170, and can hold tightly the light guide section 100
through the light guide section 170 at the housing section 40.

35  Whatis claimed is:

1. An illumination device comprising:
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equal or different.
3. The illumination device according to claim 1, wherein the light guide piece is formed
15  with a curving surface or an inclined surface.
4. The illumination device according to claim 1, wherein the light guide piece is
formed with a recess formed in a cylindrical shape or cone shape having a prescribed
depth.
5. The illumination device according to claim 1, wherein the light guide piece is formed
20  in a frustum of a pyramid shape or circular truncated cone shape.
6. Theillumination device according to claim 1, wherein the light guide piece
extended from the incident surface is formed in a shape of a polygon, a circle, an oval,
or a pyramid having a cross section made smaller as remoter from the incident surface.
7. The illumination device according to claim 1, wherein the light guide piece is
25  combined and formed in which the incident surface of one of the light guide pieces is
inserted into a cutoff portion or projecting portion of another of the light guide pieces
whose tip is branched off.
8.The illumination device according to claim 1, wherein the light guide section has a
cross section in a horizontal direction radially extending from a center of the housing
30  section, and wherein the light guide section extends in a direction remoter from the
incident surface and is formed with the outgoing surfaces facing each other,
9. The illumination device according to claim 1, wherein the light guide section is
formed to extend in a cross shape when viewed in a perpendicular direction and has
eight or more of the outgoing surfaces.
35 10. The illumination device according to claim 1, wherein the light guide section has a

cross section in a horizontal direction extending in a shape, with a space inside, of a



102J, 112J joint portion

101L, 101M 101N, 102L, 102M 102N, 103L, 103M 103N, 111L, 111M 111N, 112L, 112M
,1 1512N, 113L, 113M 113N , 114L, 114M 114% , 115L, 115M 115N cut of f

portion 103V, 113V, 114V, 115V, 117C, 171V one nmj or surface

103Q 113Q 114Q 115Q 117D the other mmjor surface

113W 113R, 114W 114R, 115W 115R, 111P, 112P, 116A, 116B, 117A pattern 117A

bot t ommps bil D8rd0 4 b : 1
151U, s AR o AR %‘%ﬁgﬁ?%g% Hf?%ﬁod{)éa}gges %ﬁ‘%ﬁﬁd%ﬁf%@é

162S d
ul t r asounds FERHHPY ‘Emghel&ﬁ‘éﬁli‘tét‘ 4© 010 housi ng 1011 upper stage plate
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processi n%ro%@%@cti%g%} 'EAI\ h%H%ritecﬁndirhegéign extending in a shape of a polygon, a circle, or an
5 oval, or is a pyramid or cone having a cross section made smaller as remoter from the
incident surface.
12. The illumination device according to claim 1, wherein the light guide section has a
cross section in a horizontal direction made larger or smaller as remoter from the
incident surface.

10 13. The illumination device according to claim 1, wherein the light guide section is
coated with a silicone coating agent or a glass coating agent, or is covered with a
transparent resin.

14. The illumination device according to any of claim 1, wherein one or more of the
outputting surfaces of the light guide piece arc formed with a recess or projecting

15  pattern for outputting the light of the light source section as diffused light.

Description of Reference Numbers
1,2,3,4,5,6,7 illumination device
10 electric power receiving section
20 11 base
12 1solation casing
12A one end
12B the other end
12C connecting portion
25 12D inner space
12E screw hole
13 insulation casing cover
13A connecting portion
13B screw hole
30  13C wiring hole
20 power source section
21 power source unit
30 light source unit
31 light source
35 32 substrate
32A screw hole



1022 vacuum punp 351023 suction pipe 1024 distributor 1025 connector
1030 transfer nmechani sm 1031 X-axis rajil menber 1031' auxiliary
X-axis rail menber 51032 Y-axis rail n¥hber 1033 Z-axis rail nenber
1033A novabl e tabl e 1033B pl ate 1033C support block 10 1033D st opper
menber 1034 controller 1040 ul trasound processing portion 1041
support nmenber 1042, 1044 ul trasound processing horn 151042A vi brator

32B wiring hole
40 housing section
41 housing
41A one surface
S5 41Bhole
41C wiring hole
41D screw hole
41E,41E’,41E’’ outer peripheral surface
41F engagement groove
103 42 outer peripheral cover
42A connection portion
43 holding member
43 A groove portion
43B projecting portion
15  43C side wall
43D hole
44 securing member
45 securing member
50 housing section
20 51 angle adjusting section
51A protecting member
51B mounting member
51C pivot member
51D upper securing member
25 52 holding section
52A holding member
52B containing member
52C adjusting member
53 joint section
30 54 protecting section
54A outer peripheral surface
54B screw hole
55 securing member :
100,110,120,130,140,150,160,170 light guide section
35 101,102,103,104A,104B,104C,104D,104E,104F,104G,1041,105,105°,106,106°,107,10
7°,111,112,113,114,115,116C,116D,116E,116F,117,121,122,131,132,141,142,151,152,



1042B tip portion 1043 ultrasound vi brator 1045 fabrication dot 1050
controller 20 1051 support nenber 1052_control panel 1053 displ ay
panel- 1054 controlling device E eye 259 pitch P2 half pitch LI ,L2

i nci dent
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light 13 |light guide plate substrate

161,162,171 light guide plate
101A,101B,101C,101D,102A,102B,102C,102D,103A,103B,103C,103D,104A°,104B°,1
04C’,104D’,104E’,104F°,104G’,104H°,111A,111B,111C,111D,112A,112B,112C,112D,
113A,113B,113C,113D,114A,114B,114C,114D,115A,115B,115C,115D,121A,121B,121
C,121D,122A,122B,122C,122D,131A,131B,132A,132B,141A,141B,151A,151B,151C,
151D,152A,152B,152C,152D,162A,162D,162E,171B,171C,171D,171E,171F,171G,171
H,1711 light guide piece

101F,102F,103F,111F,112F,113F,114F,115F,117F incident surface
101G,101G’,102G,102G’,103G,103G’,111G,111G’,112G,112G*,113G,113G’,114G,114G
’,115G,115G,121G,122G,131G, 132G, 141G,142G,151G,152G,161G,161G’,162G,162G’, 1
718 tip

101H,102H,111H,112H engagement portion

102J,112] joint portion
101L,101M,101N,102L,102M,102N,103L,103M,103N,111L,111M,111N,112L,112M,1
12N, 113L,113M,113N ,114L,114M,114N ,115L,115M,115N cutoff portion
103V,113V,114V,115V,117C,171V one major surface

103Q,113Q,114Q,115Q,117D the other major surface
113W,113R,114W,114R,115W,115R,111P,112P,116A,116B,117A pattern

117A’ bottommost portion

117M one surface

117N the other surface

151U,152U side surface

1628 display surface

171A base portion

1000 ultrasound fabrication apparatus

1010 housing

1011 upper stage plate

1012 support

1013 lower stage plate

1014 leg

1020 work table

1021 processing base

1021 A suction hole

1022 vacuum pump

1023 suction pipe

1024 distributor
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1025 connector

1030 transfer mechanism

1031 X-axis rail member

1031’ auxiliary X-axis rail member
1032 Y-axis rail member

1033 Z-axis rail member

1033 A movable table

1033B plate

1033C support block

1033D stopper member

1034 controller

1040 ultrasound processing portion
1041 support member

1042,1044 ultrasound processing horn
1042A vibrator

1042B tip portion

1043 ultrasound vibrator

1045 fabrication dot

1050 controller

1051 support member

1052 control panel

1053 display panel

1054 controlling device

E eye

P1 pitch

P2 half pitch

L1,L2 incident light

D light guide plate substrate



