DESCRI PTI ON
LI GHT EM TTI NG APPARATUS
TECHNI CAL FI ELD
[ 0001]

The present invention relates to a light emtting
apparatus including a |ight guide nenber.
BACKGROUND ART
[ 0002]

A di scl osed apparatus i ncludes a |ight source part that
emts light under electric power; a casing part housing the
| i ght source part; and a light gui de nenber protrudi ng fromthe
casing part and causing the light input fromthe |ight source
part t hrough i nput surfacesto be derived out of branched out put
surfaces (Patent Docunent 1).

[ 0003]

A di scl osed appar atus i ncludes a |i ght gui de part havi ng
an assenbly of |ight guide plates for deriving |ight input
t hrough i nput surfaces out of arecessedor convex patternforned
on mai n surfaces as diffused |ight; a casing part adjoi ningthe
light guide part and fitted with a |ight source part for
i ntroducing light intothelight guide plates throughtheinput
surfaces and with a power source unit for supplying
predeterm ned drive electric power to the Iight source part;
and a hol der part engaging the |ight guide plates of the |ight

gui de part and det achabl y hol di ng at | east theli ght gui de pl ates



onto the casing part (Patent Docunments 2 and 3).
[ 0004]

An apparatus that has been disclosed includes a |ight
gui de part having alight guide plate branchedintoaplurality
of parts with a diffused |ight deriving pattern forned on at
| east one surface thereof; a light source part adjoining the
| i ght gui de part and having | i ght sources for i ntroducing i ght
intothe light guide plate froma | ower surface thereof toward
an opposite upper surface; a heat dissipating part abutting on
the back surface of the |light source part for absorbing and
di ssi pating heat generated by the |light source part; a feeding
part electrically connected to the Iight source part for
supplying electric power tothelight source part; and a hol der
part abutting on one end of the |ight gui de part and detachably
hol di ng at | east the | i ght guide part onto t he heat di ssi pating
part (Patent Docunment 4).

[ 0005]

An appar at us t hat has been di scl osed i ncludes aplurality
of light guideplateswithreflectingdotsfornedbythepressing
of an ultrasoni c processing horn correspondingly to the shape
of processing dots arranged in a matri x on the horn; LED Ii ght
sources for causing LEDlight to enter the |ight gui de pl ates;
and a hol der nmenber holding the LED |ight sources. The
plurality of light guide plates are forned such that main

surfaces on whichthereflecting dots are forned have di fferent



angl es (Patent Docunent 5).
[ 0006]

An apparatus for manufacturing alight gui de nenber used
inlight emttingapparatuses enpl oyi ngsuchlight gui de menbers
i ncludes a i ght gui de pl at e base nenber fi xing part for fixing
a | ight guide plate base nenber, as a base nenber to be forned
into a light guide plate; an ultrasonic processing horn for
formngrecesses by partiallyneltingnmainsurfaces of thelight
gui de pl ate base nenber fixed on the |ight guide plate base
nmenber fixing part by ultrasonic vi brations; a novi ng mechani sm
for noving the ultrasonic processing horn along the main
surfaces of thelight gui de pl at e base nenber and downwar d t owar d
the main surface of the |ight guide plate base nenber; and a
control unit for controllingthe ultrasonic processi ng horn and
t he novi ng mechani smso that, after the recesses are forned to
have a predeterm ned depthinthelight gui de pl at e base nenber,
the position of the ultrasonic processing horn is naintained
whil e application of ultrasound to the ultrasonic processing
horn is continued (Patent Docunent 6).

[ 0007]

As a method for manufacturing a |ight guide nenber, a
met hod f or manufacturingalight guideplatefor inputtinglight
t hrough si de surfaces of alight guide pl at e board and deri vi ng
the |i ght out of mai n surfaces thereof has been di scl osed. The

manuf act uri ng net hod i ncl udes arrangi ng processi ng dots on a
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rectangul ar end surface of an ultrasonic processing hornin a
matrix; formngreflectingdots correspondingtotheprocessing
dots of the end surface on one mai n surface of the |ight guide
pl ate board by pressing the end surface of the ultrasonic
processi ng horn onto the one main surface of the Iight guide
pl ate board; and formngthereflectingdotsina predeterm ned
area on the one main surface of the |ight gui de pl ate board by
repeating the formati on of thereflecting dots while novingthe
ultrasoni c processing horn relative to the |ight guide plate
board on t he pl ane of t he one mai n surface. Thereflectingdots
are fornmed on both of opposite main surfaces of the light guide
pl at e board suchthat therefl ectingdots are not ali gned between
the opposite faces of the opposite main surfaces (Patent
Docunent 8).
[ 0008]

The entire contents of the prior art docunents are

i ncorporated herein by reference.

Pat ent Docunents

[ 0009]

Pat ent Docunent 1: WOR2011/ 148420
Pat ent Docunent 2: JP-A-2011-228168
Pat ent Docunent 3: JP-A-2011-228167
Pat ent Docunent 4: JP-A-2011-175737

Pat ent Docunent 5: JP-A-2011-3367



Pat ent Docunent 6: JP-A-2011-29027
Pat ent Docunent 7: JP-A-2010-257847

Pat ent Docunent 8: JP-A-2010-257846

SUMMARY OF THE | NVENTI ON
PROBLEM TO BE SOLVED BY THE | NVENTI ON
[0010]

An obj ect of the present inventionis to provide alight
emttingapparatusincludingalight gui denenber i nwhichlight
of di fferent col ors canbeirradi at ed dependi ngonthel ocations
of the |ight guide nenber in accordance with the environnment
of a facility or a user's demand.

SOLUTI ON TO THE PROBLEM
[0011]
The present invention adopts the foll ow ng neans for
achi eving the above object.
[ 0012]

A light emtting apparatus according to the present
i nvention includes alight source nenber having a plurality of
| i ght source parts eachwi th one or norelight sources that emt
i ght under external power supply; and a |ight guide nenber
havi ng i nput surfaces through which the |ight fromthe |ight
sour ce nenber i s input and ot her end surfaces t hrough whi ch t he
i nput light i soutput. Each of the adjacent Iight source parts

of thelight source nenber emts|ight of different colors. The



light guide nenber includes a recess forned between the
respective input surfaces through which the light fromthe
correspondi ng |ight source parts is i nput and having a recess
side surface that reflects at | east sonme of the |ight input
t hrough t he i nput surfaces; aplurality of extensionpartsthat
mai nly guide the Iight input through the input surfaces from
the correspondi ng | i ght source parts respectively; and a cut out
portion forned between the extension parts.
EFFECTS OF THE | NVENTI ON
[ 0013]

Inthelight emtting apparatus accordingtothe present
i nvention, whenthe light fromthe Iight source parts emtting
light of different colorsisinput intotheintegral |ight guide
menber, specific colors of |ight can be out put at predet erm ned
portions wi thout the colors being m xedwthinthelight guide

menber .

BRI EF DESCRI PTI ON OF DRAW NGS
[ 0014]

FIG 1 is an exploded perspective view of a |ight
emtting apparatus 100 according to a first enbodi nent;

FIG 2 schematically illustrates how light propagates
when LEDs with the diffusion angle of 30° (directivity angle
60°) are used as |ight sources;

FIG 3 is an exploded perspective view of the |ight



emtting apparatus according to the first enbodi nent i n which

mai n surfaces have diffusing dots 28 of diffusing recesses;

FIG 4Aillustrates a variation of the diffusing dots
28;

FIG 4B illustrates a variation of the diffusing dots
28;

FIG 4Cillustrates a variation of the diffusing dots
28;

FIG 4Dillustrates a variation of the diffusing dots
28;

FIG 4E illustrates a variation of the diffusing dots
28;

FIG 4F illustrates a variation of the diffusing dots
28;

FIG 5Aschematicallyillustrates howlight is diffused
in the light guide nmenber 20 having the diffusing dots 28;

FIG 5Bschematicallyillustrates howlight is diffused
in the |light guide nmenber 20 having the diffusing dots 28;

FIG 6 is an exploded perspective view of a I|ight
emtting apparatus 300 according to a second enbodi nent;

FIG 7A is an expl oded view of the |ight guide nenber
20, showing the front, right side, and top views;

FIG 7B is an expl oded view of the |ight guide nenber
20, showing the rear, left side, and bottom vi ews;

FIG 8 schematically shows the positional relationship



between afirst |ight gui de menber 20a and a | i ght sour ce nenber
10 as viewed fromthe front;

FIG 9 schematically shows the positional relationship
bet ween a second |ight guide nenber 20b and the Iight source
menber 10 as viewed fromthe side;

FIG 10 is a perspective view of anot her enbodi nent of
the light emtting apparatus 300 according to the second
enbodi nent;

FIG 11is afront vi ewof anot her enbodi nent of recesses
(25c, 25d) and cutout portions (26c¢c, 26d, 26e) of the |ight
em tting apparatus 300 accordi ng to the second enbodi nent; and

FIG 12 is a front view of the |ight guide nmenber 20
accordi ngto anot her enbodi nent of thelight emtting apparat us

300 according to the second enbodi nent.

MODE FOR CARRYI NG QUT THE | NVENTI ON
[ 0015]

Enbodi nents of the |light emtting apparatus accordi ng
to the present invention will be described with reference to
the draw ngs. The follow ng enbodinents and draw ngs
illustrate sone of the enbodi nents of t he present i nventi on and
are not intended to limt the present invention. Various
nodi fications can be nmade within the scope of the present
i nvention.

[ 0016]



(First enbodi nment)

Alight emtting apparatus 100 according to the first
enbodi nent wi ||l be described with reference to FIGS. 1 and 2.
FIG 1 is a perspective viewof the |light emtting apparatus
100 according to the first enbodinent. FIG 2 schematically
il lustrates howlight propagates when LEDs with the diffusion
angl e of 30° are used as |light sources. As shown in FIG 1,
the light emtting apparatus 100 according to the first
enbodinment is mainly provided with a |ight source nenber 10,
alight gui de nenber 20, a Cshaped steel 30, and a hol der nenber
35, and the Iight source nenber 10 and the |ight gui de nenber
20 are attached to the C shaped steel 30 and a hol der nenber
35.

[0017]

As showmninFIG 1, thelight source nenber 10i s provi ded
with aleft-side Iight source part 12a and a right-side |ight
source part 12b that output wavel ength of 20 nmto 1 nmunder
supplied power, and wth a board 15 to which the |ight source
parts 12 are attached. The left-sidelight source part 12a has
a plurality of light sources 1lla, and the right-side |ight
source part 12bhasapluralityof |ight sources 11b. Accordi ng
tothe first enbodi ment, light-emtting di odes are used as t he
i ght sources 1l1a and 11b. As the |light source nenber 10, an
organic light-emtting diode, a fluorescent tube, a cold

cat hode tube, al aser oscillator andthe |i ke may be used. The



col or of I'i ght whenusingalight sourcethat emtsvisiblelight
is not limted, and may include white, red, orange, yellow,
green, bl ue, indigo, or violet, or vari ous conbi nati ons t hereof.
Thel eft-sidelight sourcepart 12ais fornmed of agroup of Iight
sour ces t hat out put the same wavel ength or emt t he sanme col or.
On the ot her hand, the adjacent right-side |ight source part
12b is formed of a group of light sources of a different
wavel ength or light fromthe |l eft-side |light source part 12a.
According to the first enbodi nent, the LEDs emt visiblelight
with the diffusion angle of 30° (directivity angle 60°). As
shown in FIG 1, the left-side light source part 12a i ncl udes
four |ight sources 1l1a of LEDs emitting white light, while the
right-side |ight source part 12b i ncludes four |ight sources
11b of LEDs emtting orange light. The |light sources 1la and
11b t hat out put such visiblelight may be ef fectively used when
the apparatus is used as a |lighting device. To the board 15,
power supply cords 13 for supplying electricity froma power
source (not shown) are attached near the end of theli ght source
parts 12. The electric power i s suppliedfromthe power supply
cords 13tothelight sources 1laor thelight sources 11bt hrough
a power supply unit (not shown). The power supply unit is a
unit for adaptingthe external |y suppliedelectric power tothe
rating of the Ilight sources 11, which perforns voltage
st eppi ng-down, rectification into a constant DC current, and

pul se nodul ati on and noi se renoval after rectification, for
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exanpl e, and then supplies drive electric power to the Iight
source parts 12. The power supply unit includes atransforner,
arectifier, a capacitor and the like, for exanple.

[0018]

As shown in FIG 1, the |ight guide nenber 20 gui des t he
l'ight i nput fromthelight source parts 12 and out puts the |l i ght
through a desired surface. Exanples of the material of the
| i ght gui de nenber 20 i ncl ude net hacrylic resi ns such as net hyl
met hacryl ate and et hyl nethacrylate, acrylic resins such as
nmet hyl acrylate and ethyl acrylate, polycarbonate, and
pol yet hyl ene. The material isnot particularlylimtedas|ong
as the material has high transmttance. Further, the |ight
gui de nmenber 20 nay contain a fine-particulate diffuser for
di ffusing visible light, or may include a resin plate coated
wi th or containing afluorescent agent that emts fl uorescence
upon visible or ultraviolet light irradiation. By adopting
such a configuration, light can be emtted within the |ight
gui de nmenber 20, so that the difference in color of the |ight
that passes through the Ilight guide nenber 20 can be
di sti ngui shed by view ng the |ight gui de nenber 20. According
tothe first enbodi nent, the |light gui de nenber 20 i s, as shown
inFIG 1, asinglelight guide plate of methacrylicresinwth
mai n surfaces 29 and side surfaces. O the side surfaces, the
side surfaces facing the left-side |light source part 12a and

the right-side |light source part 12b forma | eft-side input
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surface 23a and a right-side i nput surface 23b, respectively,
t hrough which the corresponding Iight fromthe |ight source
parts 12 is input. The side surfaces onthe opposite side from
theleft-sideinput surface 23aandtheright-sideinput surface
23b formal eft-side output surface 24a and a ri ght - si de out put
surface 24b, respectively, that are separated by a cutout
portion 26 at thecenter. Thelight input throughtheleft-side
i nput surface 23a and the right-side i nput surface 23b exits
through the left-side output surface 24a and the right-side
out put surface 24b, respectively. The |eft-side output
surface 24a and the right-side output surface 24b are forned
in a coarse surface so that the light received through the
| eft-side input surface 23a and the right-side i nput surface
23bisdiffusedas it is output. Further, on both sides of the
| i ght guide nenber 20, a |left-side outer surface 22a and a
right-sideouter surface22bareforned. Ontheleft-sideinput
surface 23a and the right-side input surface 23b, a | eft-side
extension part 101 and a right-side extension part 102 are
fornmed respectively, which are separated by the cutout portion
26. On the opposite side fromthe cutout portion 26, a recess
25 i1s fornmed. Thus, the left-side extension part 101 and t he
ri ght-side extension part 102 extend toward t he opposite side
fromthe | eft-side i nput surface 23a and the ri ght-side i nput
surface 23b, respectively.

[ 0019]
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The C-shaped steel 30 is a nenber in which mainly the
board 15 i s di sposed, with the function of mainly dissipating
the heat fromthe |light source parts 12. The hol der nenber 35
i s an el ongat ed nenber wi t h U-shaped cross section for hol di ng
t he C-shaped st eel andthe light gui de nenber 20. Inthe hol der
nmenber 35, after the C-shaped steel is disposed, thelight guide
menber 20 is fixed by bolts 90, thus formingthelight emtting
appar at us 100.

[ 0020]

Next, optical characteristics regarding howthe |ight
I nput intothelight gui de menber 20 fromtheli ght source nenber
10 is diffused around wi || be described wth referenceto FIG
2. The white light irradiated fromthe Iight sources l1lla is
I ntroduced through the left-side input surface 23a into the
| eft-side extension part 101 while being diffused in an area
of 30° withrespect tothe vertical direction, as showmninFIG
2. The light anong the introduced |ight that has reached t he
left-side output surface 24a directly (such as line o) 1is
di ffused by the coarse surface of the | eft-side output surface
24a asthelight i soutput, irradiating surroundi ng areas. The
light that has reached the | eft-side outer surface 22a (such
as line B) is reflected by the left-side outer surface 22a and
then reaches the | eft-si de out put surface 24a, where the |i ght
is diffused by the coarse surface of the left-side output

surface 24a to irradi ate the surroundi ng areas. Further, the
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light that has reached the right-side surface 10la of the
| eft-side extension part 101 (such as line y) is reflected by
the right-side surface 10la and then reaches the |eft-side
out put surface 24a, where the light is diffused by the coarse
surface of the left-side output surface 24a to irradi ate the
surrounding areas. The light that has reached the recess
| eft-side surface 25a of the recess 25 (such as line d) is
reflected by the recess | eft-side surface 25a and t hen reaches
the |l eft-side output surface 24a, where the light is diffused
by the coarse surface of the | eft-side output surface 24a to
irradiate the surrounding areas. Thus, nost of the |ight
irradiated from the |ight sources 1lla travels through the
| eft-side extension part 101, reaches the |eft-side output
surface 24aeither directly or after reflected by theleft-side
out er surface 22a, theright-side surface 101la of theleft-side
extension part 101, or the recess |left-side surface 25a, and
is eventual ly diffused by the | eft-side output surface 24a as
thelight isoutput toirradi atethe surrounding areas. Hardly
any of thelight output fromthelight sources 11la passesthrough
a section 2 between the bottomsurface of the cutout portion
26 and the recess 25. Thus, the entry of the light fromthe
| ight sources 1la into the right-side extension part 102 can
be decreased, so that the white light fromthe |ight sources
11la can be derived through the | eft-si de extension part 101 as
it is.
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[ 0021]

Meanwhi l e, the orange light irradiated fromthe |ight
sources 1l1b is guided into the light gui de nenber 20 through
theright-sideinput surface 23bwhilebeingdiffusedinanarea
of 30° with respect to the vertical direction. According to
the sanme theory as for the Iight sources 1l1la, the |light that
has directly reached the right-side output surface 24b is
di ffused by t he coarse surface of theright-side output surface
24Db, irradi ating surroundi ng areas. Thelight that has reached
the right-side outer surface 22b, the | eft-side surface 102b
of the right-side extension part 102, or a recess right-side
surface 25b is reflected by the respective side surfaces, and
t hen reaches t he ri ght - si de out put surface 24b, where the | i ght
is diffused by the coarse surface of the right-side output
surface 24b to irradiate the surrounding areas. Simlarly,
hardl y any of the |l ight output fromthelight sources 11b passes
t hrough t he secti on 2 between the bottomsurface of the cutout
portion 26 and t he recess 25. Thus, theentry of thelight from
the light sources 11bintothe |l eft-side extension part 101 can
be decreased, so that the orange light fromthe |ight sources
11b can be derived through the right-side extension part 102
as it is.

[ 0022]
The rel ati onshi p between the Ii ght source parts 12, the

cutout portion 26, and the recess 25 wil|l be described by way
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of thelight sources 11a. Preferably, 70%or nore of the |ight
fromthelight sources 11ais refl ecteduponreachingthe cutout
portion 26 or therecess 25. |If thereflectanceis 70%or | ess,
the light may pass through the right-side surface 10l1a of the
| eft-side extension part 101 or the recess | eft-side surface
25a of the recess 25 and enter the right-side extension part
102, where optical m xture may occur such that the intended
colors of light cannot be derived. More preferably, the
refl ectance is 90%or nore, and total reflectionis even nore
pr ef er abl e.

[ 0023]

The critical angle for total reflection is determ ned
as follows. When nethacrylicresinis usedfor thelight guide
menber 20, for exanple, the refraction index of nethacrylic
resin is approximately 1.49. Accordingly, assum ng that the
refractionindex of airis 1.0, thecritical angleis determ ned
as bel ow

sinébm/sin90° = 1/1.49 = 0.6711.

Om = 42.1°.

Accordi ngly, when a | eft-side cutout-side surface 26a
of the cutout portion 26 or the recess left-side surface 25a
of therecess 25i s di sposedverticallywithrespect tothelight
source nenber 10, total reflection can occur wwth the rati o of
di ffusion of the light sources 1la of not nore than 47.9°.

[ 0024]
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Preferably, the cutout portion 26 and the recess 25 are
formed in a rel ationship such that none of the light fromthe
| ight source part 12a directly passes through the section 2
bet ween the bottom surface of the cutout portion 26 and the
recess 25. By adopting such a configuration, the Iikelihood
of the light entering the adjacent extension part can be
decr eased.

[ 0025]

Wiile the first enbodinment has been described with
respect tothe LEDs that emt visiblelight, alight sourcethat
out puts I'ight with wavel engths different fromthose of visible
light, suchasinfrared!light or ultraviolet |ight, may be used,
as mentioned above. For exanple, the left-side |ight source
part 12awiththelight sources 11athat out put near-ultraviol et
l'ight and the right-sidelight source part 12b having the light
sources 11b that output far-ultraviolet |ight my be used. By
adopti ng such aconfiguration, theleft-sideoutput surface 24a
and the right-side output surface 24b can out put ultraviol et
light of different wavel engths. This is effective when
di fferent wavel engths of |ight are desired to be output based
on different plants for hydroponic culture, for exanple.

[ 0026]

Wi |l e according to the first enbodi nent the |ight guide

menber 20 has snooth main surfaces, the present invention is

not limted to such enbodinent. As shown in FIG 3, the main
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surfaces 29 on bot h si des of the |i ght gui de nenber 20 may have
diffusing dots 28 of diffusing recesses or diffusing
protrusions to derive the light input through the |eft-side
i nput surface 23a and the right-side i nput surface 23b of the
| i ght gui de menber 20 as di ffusedlight. FIG 3isaperspective
view of the light emtting apparatus 100 in which the main
surfaces 29 accordingtothe first enbodi nent are providedw th
thedi ffusingdots 28 of diffusingrecesses. FIG 4illustrates
variations of the diffusing dots 28. FIG 5 schematically
illustrates howthelight isdiffusedinthelight gui de nmenber
20 wth the diffusing dots 28. Preferably, as a formof the
di ffusi ng recesses, the diffusing dots 28 of square pyran da

shape with each side of 0.6 mmin | ength and a depth of 0.4 mm
may be fornmed in a matrix. However, the present inventionis
not limtedto such enbodi mnent. The | ength of each si de of the
squar e pyram dal diffusing dots 28 may range from0.6 mmto 1.5
nm and t he dept h of the pyram dal diffusing dots 28 may range
from0.4 mMmto 0.8 nm The pitch between the adjacent square
pyram dal diffusing dots 28 is also not particularly limted
and may be sel ected fromabout 1.5 nmt o about 8. 0 mmas needed.

Preferably, the pitch nmay be nmade between 1.5 nmand 3.0 mm

The si ze of the individual square pyram dal diffusing dots 28
may be the sane or different. For exanple, the I ength of the
si des of the squar e pyram dal diffusingdots 28 may be gradual |y

i ncreased or the depth of the square pyram dal diffusing dots
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28 may be gradual |y i ncreased wi t h i ncreasi ng di stance fromt he
i ght source parts 12. In this way, the anmount of [ight that
i s bent can be decreased at positions closer tothelight source
where the optical intensity is greater, while the anount of
light that is bent can be increased with increasing distance
from the |ight source. Thus, apparent uniformty of the
bri ght ness of the square pyram dal diffusing dots 28 can be
achi eved.

[0027]

The shape and size of the diffusing recesses are not
particularly limted, and the diffusing dots 28 havi ng vari ous
di ffusi ng recesses may be adopt ed as needed. Several specific
exanples are shown in the drawings. FIG 4A shows square
pyram dal di ffusingrecesses. FIG 4Bshows conical diffusing
recesses. FIG 4C shows quadrangul ar prism shaped diffusing
recesses. FIG 4D shows square frustum shaped diffusing
recesses. FIG 4E shows hem spherical diffusing recesses.
The di ffusing recesses need not be dots, and nmay be grooves
instead. The diffusing recesses may be forned by various
processi ng net hods, such as ultrasonic processing, thernal
processing, |aser processing, or cutting processing.

[ 0028]

The light input fromthe |ight source parts 12 may be

derived as diffused light through the diffusing dots 28 of

di ffusing protrusions on the main surfaces of the |ight guide
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menber 20. A specific exanple of the diffusing protrusionsis
shown in FIG A4F. FIG 4F shows hem spherical diffusing
protrusions. The di ffusing protrusions al so need not be dots,
but may be in the form of raised I|ines. The diffusing
protrusi ons may be formed i n a rai sed (convex) shape by screen
printing or serigraphy.
[ 0029]

Next, howthe light is diffused fromthe main surfaces
29 providedw threcesseddi ffusingdotsw || bedescribed. FIG
5A shows the |ight gui de nmenber 20 with di ffusi ng dots 28a and
28b fornmed respecti vel y on one and t he ot her of the mai nsurfaces
29 at correspondi ng positions with each other. FIG 5B shows
the i ght gui de nenber 20 with the diffusing dots 28a and 28b
di spl aced fromeach ot her invertical and horizontal directions
by 1/2 pitch between the main surfaces 29. Regardless of
whet her the diffusing dots 28a and 28b are disposed at the
correspondi ng positions or displaced by 1/2 pitch on the main
surfaces 29, the | ight that has passed t hrough the | i ght gui de
menber 20 is diffused around in the same way by the diffusing
dots 28. Inthe case of the 1/2 pitch di spl acenent, the second
di ffusi ng dots 28b are di sposed at the centers of the squares
formed by the adjacent first diffusing dots 28a. By adopting
suchaconfiguration, theseconddiffusingdots 28b are di sposed
wi th equal distances with respect to the adjacent four first

di ffusi ngdots 28a, whereby thediffusionratioof thediffusing
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dots 28 becones uniform Thus, the brightness of the main
surfaces 29 as a whol e can be made uniform thereby making it
difficult torecognizethe difference in brightness duetothe
di ffusing dots 28. It is to be noted that the positional
rel ati onshi p betweenthefirst diffusingdots 28aandthesecond
di f fusi ng dots 28b does not necessarily haveto bethe 1/2 pitch
di spl acenent; the displacenent may be 1/4 to 3/4 the pitch
interval of the first diffusing dots 28a. Further, the
positional relationship between the first diffusing dots 28a
and the second diffusing dots 28b may i nvol ve a di spl acenent
only in the vertical or horizontal direction.

[ 0030]

(Second enbodi nent)

In the following, an LED light bulb as a second
enbodi nent of the light emtting apparatus according to the
present invention will be described with reference to the
drawi ngs, starting with FIG 6. FIG 6 is an exploded
perspective view of a light emtting apparatus 300 accordi ng
to the second enbodi nent. FIG 7 shows expl oded vi ews of the
| i ght gui de nenber 20, FIG 7A showing the front, right-side,
and top views, FIG 7B showing the rear, |eft-side, and bottom
Vi ews. FIG 8 schematically illustrates the relationship
bet ween the | i ght gui de nenber 20 and the |ight source nenber
10.

[ 0031]
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As shown in FIG 6, the light emtting apparatus 300
according to the second enbodi nent is provided with the |ight
sour ce nenber 10, the |ight gui de nenber 20, and a casi ng part
36 for hol ding these two nenbers. The casing part 36is mainly
provided with a netal cap 31 and a heat di ssi pati ng nenber 32.
The netal cap 31is attached to a socket (not shown) to receive
el ectric power supply. The light emtting apparatus 300 al so
i ncl udes a fixing nenber 50 for fixingthelight source nenber
10 and the |ight gui de nenber 20, as will be described | ater.
[ 0032]

The |ight source nenber 10 is provided wwth the |ight
source parts 12 (12c, 12d, 12e, 12f, 12g) including the |ight
sources 11 (11lc, 1l1le, 11f, 11g) that emt |ight under the
el ectric power obtained through the netal cap 31. A power
supply unit (not shown) is disposed within the casing 36, and
perforns vol tage st eppi ng-down, rectificationinto aconstant
DC current, and pulse nodulation and noise renoval after
rectification, for exanple, as the first enbodi nent and t hen
supplies drive electric power to the |light sources 11 through
a connector 33. The light source parts 12 include one or a
plurality of |ight sources of the sane color. Accordingtothe
second enbodi ment, LEDs of surface-nmount type wth the
di ffusion angle of 30° (directivity angle 60°) are used. The
| i ght source parts 12 are respectively provi ded correspondi ng

toinput surfaces as will be describedlater. Thelight source
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parts 12 include a first |light source part 12c at the center,
and a second |ight source part 12d, a third |light source part
12e, a fourth Iight source part 12f, and a fifth |ight source
part 12g whi ch are di sposed at the four corners, thus form ng
a cross arrangenent. The first |ight source part 12c has two
| i ght sources 11c. The second |ight source part 12d has one
i ght source 11d, the third |ight source part 12e has one | i ght
source 1l1le, thefourthlight sourcepart 12f has onel i ght source
11f, and the fifth |ight source part 12g has one |i ght source
11g. The light sources 11c use LEDs emttingwhitelight. The
i ght source 11d, 1lle, 11f, and 11g use LEDs enmitting orange
light. Thenunber of thelight sourcesinthelight sourceparts
12 is not particularly limted and nay be one or nore, and each
of the |ight source parts 12 may have the sane or different
nunber s of |i ght sources. Thelight source nmenber 10 may enpl oy
an organic light-emtting diode, a fluorescent tube, a cold
cat hode tube, a | aser oscillator and the |ike. The color of
light emtted by a visible-light emtting |light source is not
limted, and may be white, red, orange, yellow, green, blue,
i ndigo, or violet, or any conbinations of these colors.
[ 0033]

As shown in FIG 7, the light guide nenber 20 is
configured by a conbi nation of the first |ight gui de nenber 20a
and t he second | i ght gui de menber 20b. The material of thelight

gui de nenber 20 may be the sane as material according to the
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first enbodiment. The first |ight gui de nenber 20ai s branched
into a first extension part 201, a second extension part 202,
athird extension part 203, and a fourth extension part 204 at
the apex. The first |ight guide menber 20ais forned such t hat
t he second extension part 202 and the third extension part 203
are longer than the first extension part 201 and the fourth
extension part 204. Between the first extension part 201 and
the second extension part 202, a first cutout portion 26¢c is
formed. Between the second extension part 202 and the third
extension part 203, a second cutout portion 26d is fornmed.
Between the third extension part 203 and the fourth extension
part 204, athird cutout portion 26e is forned. At the bottom
surfaces of the first cutout portion 26c, the second cutout
portion 26d, and the third cutout portion 26e, a first bottom
surface portion 211, a second bottomsurface portion 212, and
athird bottomsurface portion 213 are provi ded, respectively.
On the left and right sides of the first to fourth extension
parts 201 to 204, the followi ng surfaces for reflecting the
i nput light are respectively fornmed: a first extension part
| eft-side surface 20la and a first extension part right-side
surface 201b; a second extension part |eft-side surface 202a
and a second extension part right-side surface 202b; a third
extensionpart | eft-sidesurface 203aandathirdextensionpart
ri ght-side surface 203b; and a fourth extension part | eft-side

surface 204a and afourthextensionpart right-sidesurface 204b.
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Further, the ends of the first to fourth extension parts 201
to 204 are formed i n V shape t hrough which |i ght can be deri ved
i nwi der angles. Onthe surface of thefirst |ight guide nmenber
20a facing the light source nenber 10, a first input surface
23d, a second i nput surface 23c, and a third i nput surface 23e
are forned at positionstofacethe correspondinglight sources
11. Between the first input surface 23d and the second i nput
surface 23c, afirst recess 25c is fornmed. Between the second
I nput surface 23c and the third input surface 23e, a second
recess 25disfornmed. Onbothplanar surfaces of thefirst |ight
gui de nenber 20a, main surfaces 29a are forned.

[ 0034]

On the other hand, the second |ight guide nenber 20b
conbined with the first Iight gui de nmenber 20a i s branched in
the same way into afifth extension part 205, a si xt h extensi on
part 206, a sevent h extensi on part 207, and an ei ght h ext ensi on
part 208 at the apex. The second |ight guide nmenber 20b is
formed such that the sixth extension part 206 and t he seventh
extensi on part 207 are | onger than the fifth extensi on part 205
and t he ei ght h ext ensi on part 208. Betweenthe fifth extension
part 205 and the sixth extension part 206, a fourth cutout
portion 26f is formed. Between the sixth extension part 206
and t he seventh extension part 207, afifth cutout portion 26g
is formed. Between the seventh extension part 207 and the

ei ght h ext ensi on part 208, a si xth cutout portion 26his forned.
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At the bottomsurfaces of the fourth cutout portion 26f, the
fifth cutout portion 26g, and the sixth cutout portion 26h, a
fourth bottom surface portion 214, a fifth bottom surface
portion 215, and a si xth bott omsurface portion 216 are provi ded,
respectively. Ontheleft andright sidesof thefifthtoeighth
extension parts 205 to 208, the followng surfaces for
reflecting the input light are respectively forned: a fifth
extensionpart | eft-sidesurface205aandafifthextensionpart
right-side surface 205b; a sixth extension part |eft-side
surface 206a and a si xt h ext ensi on part ri ght-si de surface 206b;
a seventh extension part | eft-side surface 207a and a seventh
extensi on part right-sidesurface 207b; and an ei ght h ext ensi on
part |left-side surface 208a and an eighth extension part
right-side surface 208b. Further, the apexes of the fifth to
ei ght h extensi on parts 205 to 208 are fornmed i n V shape t hr ough
which the Iight can be derived in wder angles. On the face
of the second |ight guide nmenber 20b facing the |ight source
menber 10, a fourth i nput surface 23f and afifth input surface
23g are fornmed at positions to face the correspondi ng |ight
sources 11. Betweenthe fourth input surface 23f andthe fifth
I nput surface 23g, an assenbly recess 25g for assenbly with the
first light guide nenber 20a is forned. Between the assenbly
recess 25g and the fourth i nput surface 23f, athird recess 25e
isforned. Betweenthefifthinput surface 23g andthe assenbly

recess 25g, a fourth recess 25f is formed. On both planar
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surfaces of the second |ight guide nenber 20b, main surfaces
29b are forned.
[ 0035]

The | i ght source nenber 10, the |ight gui de nenber 20,
and t he casi ng part 36 are assenbl ed together intothe LEDI i ght
bul b as described below. First, the |ight source nenber 10
connected to receive power supply through the netal cap 31 1is
attached to the casing part 36. The first |ight guide nenber
20a and t he second | i ght gui de nenber 20b are then conbined in
t he shape of a cross. Specifically, the assenbly recess 25g
of the second | i ght gui de nenber 20bisinsertedintothe second
cutout portion 26d of the first |ight guide nmenber 20a until
the bottom surface of the assenbly recess 25g contacts the
second bottomportion 212. Then, the cross-shaped | i ght gui de
menber 20 with the fi xi ng menber 50 attached theretois fixedly
nmount ed on t he casing part 36 to cover the |ight source nenber
10, thus fixing the | ight source nenber 10 and t he |i ght gui de
menber 20.

[ 0036]

Next, optical characteristics regarding howthe |ight
I nput intothelight gui de menber 20 fromtheli ght source nenber
10 is diffused around wi || be described wth referenceto FIG
8. First, a case in which the light is input into the first
| i ght gui de nenber 20a fromthe | ight source nmenber 10 will be

described. FIG 8 schematically illustrates the positiona
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rel ati onshi p between the first |ight gui de nenber 20a and t he
i ght source nenber 10 as viewed fromthe front. It is to be
noted that the conditions and the |like for partial or total
reflectionof |ight may be consi deredsim | ar tothose descri bed
with reference to the first enbodi nent. Most (g) of the |ight
fromthe second | i ght source part 12d that i s i nput through the
first input surface 23d of the first |ight guide nenber 20ais
introducedintothefirst extensionpart 201, and out put t hrough
the apex of the first extension part 201. Specifically, sone
of the light introduced intothe first extension part 201 from
the second | i ght source part 12d travel s strai ght (not shown)
and reaches t he apex of the first extension part 201, whil e the
rest of thelight isreflectedmmultipletines betweenthefirst
extensionpart | eft-sidesurface 201a, thefirst extensionpart
right-side surface 201b, the left-side surface of the first
recess 25c, and the main surfaces 29a to reach the upper end
of the first extension part 201. The light is then diffused
out of t he upper end of thefirst extensionpart 201, irradiating
the surrounding areas. Thus, the light irradiated fromthe
second | i ght source part 12dis guidedintothe first extension
part 201 by the | eft-side surface of the first recess 25c and
the first extension part right-side surface 201b as | ong as t he
light is irradiated fromthe second |ight source part 12d at
any anglewithin 30° (wthinthedirectivity angl e of 60°) with

respect tothevertical direction. Accordingly, thelight from
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t he second |i ght source part 12d can be prevented fromenteri ng
the second extension part 202, the third extension part 203,
or the fourth extension part 204 as nuch as possi bl e.

[ 0037]

Simlarly, nmost (n) of the light input fromthe third
i ght source part 12e through the third i nput surface 23e of
the first light guide menber 20ais introduced intothe fourth
ext ensi on part 204 and derived through the apex of the fourth
extension part 204. Inthis case, theentry of thelight from
the third light source part 12e into the first extension part
201, the second extension part 202, or the third extension part
203 can be al so prevent ed as nuch as possi bl e by the ri ght-si de
surface of the second recess 25d and t he fourth ext ensi on part
| eft-side surface 204a.

[ 0038]

Next, the optical characteristics of thelight fromthe
first light source part 12c which is i nput through the second
i nput surface 23c of the first |ight guide nenber 20a wi ||l be
descri bed. Mst () of the light input fromthe first |ight
source part 12c is introduced into the second extension part
202 and the third extension part 203, and is derived through
t he apex of t he second ext ensi on part 202 and t he t hi rd ext ensi on
part 203. Specifically, the light introduced fromthe first
i ght source part 12c is reflected nultiple tinmes between the

right-side surface of the first recess 25c, the left-side
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surface of the second recess 25d, the second extension part
right-side surface 202b, the second extension part |eft-side
surface 202a, thethirdextensionpart right-sidesurface 203b,
the third extension part |eft-side surface 203a, and the main
surfaces 29a, and t hen reaches t he apex of the second ext ensi on
part 202 or the third extension part 203. The light is then
di ffused out of the apex and irradi ates the surroundi ng areas.
As shown in FIG 8, thelight irradiated fromthe first |ight
source part 12c can beintroducedintothe second extension part
202 and the third extension part 203 as long as the light is
irradi ated at any anglewithin30° (wthinthedirectivityangle
of 60°) withrespect tothevertical direction. Thus, theentry
of thelight into the first extension part 201 and the fourth
extensi on part 204 can be prevented as nmuch as possi bl e.

[ 0039]

Next, a case in which the light fromthe |ight source
menber 10 is input into the second |ight gui de nenber 20b wi | |
be described. FIG 9 schematicallyillustrates the positional
rel ati onshi p bet ween the second |i ght gui de nenber 20b and t he
i ght source nenber 10 as viewed fromthe side. Mst (1) of
the light fromthe fourth |ight source part 12f that is input
t hrough the fourth i nput surface 23f of the second | i ght gui de
menber 20b i s derived through the apex of the fifth extension
part 205. Specifically, sonme of thelight introduced fromthe

fourth light source part 12f intothe fifth extension part 205
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travel s strai ght (not shown) and reaches the apex of the fifth
extensionpart 205. Therest of thelight isreflectednultiple
times between the fifth extension part | eft-side surface 205a,
thefifthextensionpart right-sidesurface 205b, theleft-side
surface of thethirdrecess 25e, and the mai n surfaces 29b, and
thenreaches the apex of thefifthextensionpart 205. Theli ght
Is then diffused out of the upper end of the fifth extension
part 205 andirradi ates t he surroundi ng areas. As showninFIG
9, thelight irradiated fromthe fourth I'ight source part 12f
is guided into the fifth extension part 205 by the | eft-side
surface of the third recess 25e and the fifth extension part
right-side surface 205b as long as the light is irradi ated at
any anglewithin 30° (wthinthedirectivity angl e of 60°) with
respect to the vertical direction. Thus, the light fromthe
fourth light source part 12f can be prevented from being
i ntroduced into the sixth extension part 206, the seventh
extension part 207, or the eighth extension part 208 as mnuch
as possi bl e.

[ 0040]

Simlarly, nmost (k) of the light fromthe fifth |ight
source part 12g i nput through the fifth i nput surface 23g of
t he second |i ght gui de nenber 20b i s introducedintothe eighth
extensi onpart 208, andi s derivedthroughthe apex of the eighth
extension part 208. Thelight fromthe fifthlight source part

12g can be prevented i n the sanme way frombei ng i ntroduced into
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the fifth extension part 205, the sixth extension part 206, or
the seventh extension part 207 as nmuch as possible by the
right-side surface of the fourth recess 25f and the eighth
extension part left-side surface 208a.

[ 0041]

Next, the optical characteristics in the case of the
light input from the first light source part 12c wll be
descri bed. Mst (A) of the light fromthe first |ight source
part 12c isinput intothe second i nput surface 23c of the first
i ght guide nenber 20a and then introduced into the sixth
extension part 206 and the seventh extension part 207. Sone
of the light is introduced through sixth input surfaces 23h
formed adj acent to the second i nput surface 23c, and i s derived
through the apexes of the sixth extension part 206 and the
seventh extension part 207. Specifically, the [light
I ntroduced fromthe first |light source part 12c is reflected
multiple tines between the right-side surface of the third
recess 25e, theleft-side surface of the fourthrecess 25f, the
sixth extension part right-side surface 206b, the sixth
extension part |left-side surface 206a, the seventh extension
part right-side surface 207b, the seventh extension part
| eft-side surface 207a, and the main surfaces 29b, and then
reaches t he apex of the sixth extension part 206 or the seventh
extension part 207. Thelight isthendiffusedout of the apex,

and irradi ates the surroundi ng areas. As shownin FIG 9, the
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light irradiated from the first light source part 12c is
I ntroduced into the sixth extension part 206 and the seventh
extension part 207 as long as the light is irradiated at any
angl e within 30°. Thus, the light can be prevented frombei ng
introduced into the fifth extension part 205 or the eighth
extension part 208 as much as possible.
[ 0042]

Because of the optical characteristics of the first
i ght gui de nmenber 20a and the second |ight guide nenber 20b
as descri bed above, the light fromthe first |ight source part
12c is guided mainly into the second extension part 202, the
third extension part 203, the si xth extension part 206, and t he
sevent h extension part 207, thereby emtting the col or of the
light fromthe |ight sources 11c. The light fromthe second
| ight source part 12d is introduced into the first extension
part 201, emtting the color of thelight fromthe light source
11d. The light from the third light source part 12e is
i ntroduced into the fourth extension part 204, emtting the
color of the light fromthe |ight source 1le. The Iight from
the fourth Iight source part 12f is introduced into the fifth
extension part 205, emtting the color of the light fromthe
l'ight source 11f. The light fromthe fifth |light source part
12gis introduced into the eighth extension part 208, emtting
the color of the light fromthe Iight source 11g. Thus, the

col or of light derived fromthe respective extension parts can
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be varied in accordance with the col or of I'ight fromeach | i ght
source part. According to the second enbodi nent, the second
extension part 202, the third extension part 203, the sixth
ext ensi on part 206, andt he sevent h extensionpart 207 irradi ate
white light, while the first extension part 201, the fourth
extensionpart 204, thefifthextensionpart 205, andthe eighth
extension part 208 irradiate orange |ight.

[ 0043]

The present inventionis not [imted to the foregoing
enbodi nents, and various nodifications or inprovenents can be
made wi t hout departing fromthe spirit or scope of the present
i nvention. For exanple, the follow ng nodifications nay be
made.

[ 0044]

Wiile according to the second enbodinent the nain
surfaces 29a and 29b and the side surfaces of the |ight guide
menber 20 have snooth surfaces, the present invention is not
limted to such an exanple. However, as in a nodification of
thefirst enbodi ment and as showninFI G 10, onthe mai nsurfaces
on both sides of the |ight guide nenber 20, diffusing dots 28c
of diffusing recesses or diffusing protrusions nay be forned
for deriving the light input fromthe |light source parts 12
t hrough the i nput surfaces of the |ight gui de nenber 20 in the
formof diffused light. By adopting such a configuration, the

col ors of thelight sources canberefl ectedonthenmainsurfaces,
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whi |l e the respective extension parts canent the col ors of the
corresponding |ight sources, whereby the light emtting
appar atus 300 can be aesthetically i nproved. The formof the
di ffusing dots 28c nay be simlar to those of the nodification
of the first enbodi nent.

[ 0045]

Wi | e according to the second enbodi nent basically all
of the light fromthe light source parts is prevented from
entering the adjacent extension part in order to prevent the
m xi ng of light, the present inventionis not limted to such
an exanple. Entry of light may be permtted to sone extent as
|l ong as the color difference between the adjacent extension
parts can be recogni zed.

[ 0046]

Further, as showninFI G 11, for exanple, thelight from
the first |ight source part 12c may be configured t o be out put
to the outside without entering the first extension part 201
or the fourth extension part 204 after passing between the
bottom surface of the first cutout portion 26¢c and the first
recess 25c or between the bottomsurface of the third cutout
portion 26e and the second recess 25d. By adopting such a
configuration, the entry of the light fromthe first |ight
source part 12c intothe first extension part 201 or the fourth
extension part 204 andtheresultant mxingwiththelight from

the second | i ght source part 12d or the third |ight source part
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12e can be decreased.
[ 0047]

Accordi ng to the second enbodi nent, as shown in FIG 8,
a lower portion of the first extension part |eft-side surface
201la and a |l ower portion of the fourth extensionpart right-side
surface 204b are formed in flat surfaces. Further, as shown
inFIG 9, ower portions of thefifth extensionpart |eft-side
surface 205a and t he ei ght h extension part right-side surface
208b are fornmed in flat surfaces. However, these surfaces are
not necessarily fornmedinflat surfaces. For exanple, as shown
in FIG 12, recesses 220 may be forned to fit with the fixing
menber 50.
[ 0048]

Accordi ng to t he second enbodi nent, the cutout portions
26 are straight and the recesses 25 are cuboid. However
according to the present invention, the propagation direction
of light fromthe |ight source part can be adjusted dependi ng
onthe sizeor shape of the cut out portion 26, the w dth or hei ght
of the recess 25, the angle of the recess side surfaces with
respect to the Iight source parts 12, or the interval between
the cutout portion 26 and the recess 25, for exanple. Thus,
by adjusting these values as needed, a desired direction of
optical reflection can be obtained. For exanple, as shown in
FIG 12, the cutout portion 26 may be curved i nstead of being

straight, and the recess 25 may be a groove. The side surfaces
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of the recess 25 may be forned at angles of nore or | ess than
90° with respect tothelight source nenber 10 i n consi deration
of the direction of light fromthe Iight source parts 12 or the
direction in which the light is to be diffused, for exanple.
[ 0049]

According to the second enbodi nent, the |ight sources
enpl oy LEDs that are di ffused on both sides at 30° with respect
to the vertical direction (directivity angle 60°). However,
the diffusion angle is not particularly l[imted to the above,
and LEDs that are diffused on both sides in a range of 5° to
60° with respect to the vertical direction (wth directivity
angl e 10° to 120°) may be usedto t he extent that the difference
in the color of Iight between the respective extension parts
can be recogni zed.

[ 0050]

According to the second enbodi nent, the |ight sources
1l1c are LEDs emittingwhite light, whilethelight sources 11d,
1lle, 11f, and 11g are LEDs eachem ttingorangelight. However,
the present inventionisnot limtedtothe above. For exanple,
all the |ight sources may have different colors of light with
each ot her.

[ 0051]

The technical concepts that may be grasped fromthe

foregoi ng enbodi nents and other exanples as well as their

effectsw || be descri bed bel ow. The present i nventi on enabl es
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t he out put of |i ght of di fferent wavel engt hs or col ors dependi ng
on the parts of the |light gui de menber by m ni m zi ng t he degr ee
with which ['ight fromadjacent |ight source parts outputting
di fferent wavel engths or colorsis mxedw thinthelight guide
menber .

[ 0052]

I norder toachi evethe above, alight emttingapparatus
according to the present invention includes a |light source
menber having a plurality of |ight source parts each with one
or nore light sources that output light of an arbitrary
wavel ength ranging from 20 nmto 1 nmm under external power
supply; and a | i ght gui de nenber havi ng i nput surfaces t hrough
whi chthelight fromthelight source nenber i sinput and anot her
end surface through which the input light is output. 1In the
light emtting apparatus according to the present invention,
the adjacent |ight source parts of the |ight source nenber
output light of different wavel engths, and the |ight guide
menber includes a recess fornmed between the respective input
surfaces through which the light fromthe correspondi ng | i ght
source parts is input and having a recess side surface that
reflects at | east sone of the light input through the input
surfaces; a plurality of extension parts that respectively
guide mainly the light input through the input surfaces from
the corresponding |light source parts; and a cutout portion

formed between the extension parts. Another light emtting
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apparatus according to the present invention includes alight
source nenber havingaplurality of |ight source parts eachwith
one or nore | i ght sourcesthat emt visiblelight under external
power supply; and a |ight gui de nmenber having i nput surfaces
t hrough which the light fromthe |ight source nmenber is input
and ot her end surfaces t hrough which the i nput |ight is output.
Inthelight emttingapparatus, the adjacent |ight sourceparts
of the I'ight source nmenber emt |ight of different colors, and
the |ight guide nmenber includes a recess forned between the
respective input surfaces through which the light fromthe
corresponding |ight source parts is input and having a recess
side surface that reflects at | east some of the |ight input
t hrough t he i nput surfaces; aplurality of extensionpartsthat
respectively guide mainly the light input through the input
surfaces fromt he correspondi nglight source parts; and a cut out
portion fornmed between the extension parts.
[ 0053]

Inthelight emtting apparatus accordingtothe present
I nvention, the |light gui de nenber has the recess on the i nput
surface side, the cutout portion on the output surface side,
and t hei ndependent extensionparts. Thus, thelightinput from
the light source parts can be prevented from entering the
adj acent extensi on part as nuch as possi bl e by t he si de surfaces
of the recess or the side surfaces of the extension parts,

wher eby the | i kel i hood of m xi ng of |ight between the adj acent
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| ight source parts can be decreased.
[ 0054]

The main surfaces may include diffusing dots or
di ffusi ng grooves for derivingthelight fromthe light source
parts as diffused light. By formng the diffusing dots or
grooves, thelight fromthelight source parts can al so be out put
through the main surfaces. Further, the diffusing dot on the
mai n surface enabl esthe col or of thelight fromthelight source
parts to be recogni zed, so that the |ight emtting apparatus
with a colorful and aesthetically superior |ight gui de nenber
can be provided. The diffusing dots or the diffusing grooves
may be provided on side surfaces.

[ 0055]

Further, the recess side surface may be forned
vertically with respect to the i nput surface. By formng the
recess side surface vertically, the light received fromthe
| i ght source parts can be refl ected at the sane angl e and gui ded
into the extension parts, and t he desi gni ng of the Ii ght gui de
menber can be facilitated.

[ 0056]

The recess si de surface may be forned at an angl e of nore
or I ess than 90° with respect to the i nput surface adj acent to
the recess side surface. By adjusting the angle of the recess
side surface, the amount of |ight i ntroducedintothe extension

parts can be adj usted. Thus, optical anount adj ust nent and t he
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l'i ke can be facilitated.
[ 0057]

The angl e defi ned between the recess side surface and
t he adj acent i nput surface may be confi gured suchthat thelight
from the corresponding light source part can be totally
reflected. By adopting such a configuration, thelight can be
prevent ed frompassi ng t hrough t he recess and bei ng i ntroduced
into the adjacent extension part, whereby the m xing of the
light with the Iight fromthe adjacent |ight source part can
be decreased.
[ 0058]

The |'i ght gui de menber nay be made of acrylic resin, and
t he angl e of the light i nput fromthe light source ontherecess
side surface may be not | ess than 42°. Because the critica
angl e of acrylic resinis approxinmately 42.1°, the light from
the I'ight source part can be totally reflected by the recess
side surface by settingthe angl e of i nci dence of thelight from
the li ght source at not | ess than 42°. Thus, the m xi ng of the
light with the Iight fromthe adjacent |ight source part can
be decreased.
[ 0059]

The recess and the cutout portion nay be di sposed such
that thelight fromthelight source parts does not pass between
the recess and the cutout portion. Thus, the light can be

further prevented fromentering the adjacent extension part.
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| NDUSTRI AL APPLI CABI LI TY
[ 0060]

As describedwithreferencetotheforegoi ngenbodi nents,
the present invention can be utilized as a light emtting
appar at us.

DESCRI PTI ON OF REFERENCE NUVERALS
[ 0061]

10: Li ght source nenber

11, 11a, 11b, 11c, 11d, 1l1le, 11f, 11g: Li ght source
12: Li ght source part

12a: Left-side |ight source part
12b: Ri ght-side |ight source part
12c: First |ight source part

12d: Second |ight source part
12e: Third light source part

12f: Fourth light source part

12g: Fifth Iight source part

13: Power supply cord
15: Board
20: Li ght gui de nenber

20a: First |ight guide nenber
20b: Second | i ght gui de nenber
21: Li ght source part

22a: Left-side outer surface
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22b:
23a:
23b:
23c:
23d:
23e:
23f:
230Q:
24a:

24b:

25:

25a:
25Db:
25c:
25d:
25e:
25f :

25¢:

26:

26a:
26¢C:
26d:
26e:
26f :

264Q:

Ri ght -si de outer surface
Left-side input surface
Ri ght-side input surface
Second i nput surface
First input surface

Third input surface
Fourth input surface
Fifth i nput surface
Left-side output surface
Ri ght -si de out put surface
Recess

Recess | eft-side surface
Recess right-side surface
First recess

Second recess

Third recess

Fourth recess

Assenbly recess

Cut out portion

Left-side cutout-side surface
First cutout portion
Second cut out portion
Third cutout portion
Fourth cutout portion

Fifth cutout portion
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26h:
28:
28a:
28b:
29:
29a:
29b:
30:
31:
32:
33:
35:
36:
50:
100:

101:

101a:

102b:

102:

201:

201a:

201b:

202:

202a:

202b:

Si xth cutout portion

Di ffusing dot

First diffusing dot

Second di ffusi ng dot

Mai n surface

Mai n surface

Mai n surface

C-shaped stee

Met al cap

Heat di ssipating nenber

Connect or

Hol der nenber

Casi ng part

Fi xi ng nmenber

Li ght emtting apparatus

Left-side extension part

Ri ght -si de surface

Left-side surface

Ri ght - si de extension part

First extension part

First extension part |eft-side surface
First extension part right-side surface
Second extension part

Second extension part |eft-side surface

Second extension part right-side surface
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203:

203a:

203b:

204:

204a:

204b:

205:

205a:

205b:

206:

206a:

206b:

207:

207a:

207b:

208:

208a:

208b:

211:

212:

213:

214:

215:

216:

300:

Third extension part

Third extension part |eft-side surface
Third extension part right-side surface
Fourth extension part

Fourth extension part |eft-side surface
Fourth extension part right-side surface
Fifth extension part

Fifth extension part |eft-side surface
Fifth extension part right-side surface
Si xt h extensi on part

Si xth extension part |left-side surface
Si xth extension part right-side surface
Sevent h ext ensi on part

Sevent h extension part |eft-side surface
Sevent h extension part right-side surface
Ei ght h extensi on part

Ei ght h extension part |eft-side surface
Ei ght h extension part right-side surface
First bottom surface portion

Second bottom surface portion

Third bottom surface portion

Fourth bottom surface portion

Fifth bottom surface portion

Si xth bottom surface portion

Li ght emtting apparatus

45



CLAI M5

1. A light emtting apparatus conprising:

alight source nenber havingaplurality of |ight source
parts each with one or nore | i ght sources that output |ight of
an arbitrary wavel engt hrangi ng from20 nmt o 1 mrmunder ext er na
power supply; and

alight gui de nenber havi ng i nput surfaces through which
the light fromthe |ight source nenber is i nput and ot her end
surfaces through which the input |ight is output,

wher ei n:

the adjacent light source parts of the |ight source
menber output |ight of different wavel engths;

the lI'i ght gui de nmenber i ncl udes a recess fornmed bet ween
the respective i nput surfaces through which the light fromthe
correspondi ng |ight source parts is i nput and having a recess
side surface that reflects at | east sonme of the |ight input
t hrough t he i nput surfaces, aplurality of extensionpartsthat
respectively guide mainly the light input through the input
surfaces fromthe correspondi nglight source parts, and a cut out
portion forned between the extension parts; and

the recess is fornmed on the opposite side of the cutout
portion, and the recess and the cutout portion are | ocated at
such places that the |ight fromthe |ight source part does not

pass directly between the recess and the cutout portion.



2. A light emtting apparatus conprising:

alight source nenber having aplurality of |ight source
parts eachwi thoneor norelight sourcesthat emt visiblelight
under external power supply; and

a |light guide nmenber having an input surface through
which the light fromthe |ight source nenber i s input and ot her
end surfaces through which the input |ight is output,

wher ei n:

the adjacent light source parts of the light source
menber emt light of different colors;

the |I'i ght gui de nmenber i ncl udes a recess fornmed bet ween
t he respective i nput surfaces through which thelight fromthe
correspondi ng |ight source parts is i nput and having a recess
side surface that reflects at | east sonme of the |ight input
t hrough t he i nput surfaces, aplurality of extension parts that
respectively guide mainly the light input through the input
surfaces fromt he correspondi nglight source parts, and a cut out
portion fornmed between the extension parts; and

the recess is fornmed on the opposite side of the cutout
portion, and the recess and the cutout portion are | ocated at
such places that the |light fromthe |ight source part does not

pass directly between the recess and the cutout portion.

3. The light emtting apparatus according to claim1 or

claim?2, wherein the main surfaces include diffusing dots or
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di ffusi ng grooves for derivingthelight fromthe |ight source

parts as diffused |ight.

4. The light emtting apparatus according to any one of
claine 1 to 3, wherein the recess side surface is forned

vertically with respect to the input surface.

5. The light emtting apparatus according to any one of
claims 1 to 3, wherein the recess side surface is fornmed at an
angl e of  essthan90° withrespect totheinput surface adj acent

to the recess side surface.

6. The light emtting apparatus according to any one of
claims 1 to 3, wherein the recess side surface is fornmed at an
angl e of norethan 90° withrespect totheinput surface adj acent

to the recess side surface.

7. The light emtting apparatus according to any one of
clains to 6, wherein the angl e defi ned bet ween t he recess si de
surface and t he adj acent i nput surface i s configured such t hat
the light from the corresponding |light source part can be

totally reflected.

8. The light emtting apparatus according to any one of

clains 1 to 7, wherein:



the light guide nmenber is made of acrylic resin; and
the angle of the light input fromthe Iight source on

the recess side surface is not | ess than 42°.
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