SPECI FI CATI ON TI TLE OF THE | NVENTI ON LI GHT | LLUM NATI NG DEVI CE TECHNI CAL

FIELD [0001] This invention relates to a light illumnnating device that can
irradiate linear light by the use of multiple LEDs, and nore preferably
relates to a light illum nating device used for inspection, such as for

detecting whether or not there are flaws in a predetermned irradi ated area
of, especially, a workpiece (a product), or for reading indicia BACKGROUND
ART [0002] Sone light illum nating device such as a linear |ight

illum nating device conprises a |lengthy LED board on which nultiple LEDs
are | oadesbE@FhoAaBION) t hat houses the LED board, and a heat conductive
menber that is arranged between the LED board and the housing and that

conduct s TWHAE OF edEaaVENTIONe LED board away to a radiation fin arranged on
t he housi ng. [0003] Conventionally, as a nethod for securing the LED board
to the housing, it is knoOWLIGHT ILLUMINATING DEVICE
TECHNICAL FIELD
[0001] This invention relates to a light illuminating device that can irradiate lincar light by
the use of multiple LEDs, and more preferably relates to a light illuminating device used for
inspection, such as for detecting whether or not there are flaws in a predetermined irradiated area
of, especially, a workpiece (a product), or for reading indicia.
BACKGROUND ART
[0002] Some light illuminating device such as a linear light illuminating device comprises a
lengthy LED board on which multiple LEDs are loaded, a housing that houses the LED board,
and a heat conductive member that is arranged between the LED board and the housing and that
conducts heat produced by the LED board away to a radiation fin arranged on the housing.
[0003] Conventionally, as a method for securing the LED board to the housing, it is known
to press both end parts of a longitudinal direction of the LED board toward the housing side
through the heat conductive member.
[0004] However, in a case that the heat conductive member is made of a material such as
silicon rubber or the like having viscoelasticity, with the above-mentioned arrangement, wherein
the both end parts of the longitudinal direction of the LED board are pressed so as to secure the
LED board, the LED warps and therefore the LED board is prevented from being tightly attached
to the heat conductive member. As a result, there arc problems in that not only the heat

conductive efficiency is decreased, but also each light irradiating direction of the LEDs is

misaligned.
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to press both end parts of a longitudinal direction of the LED board toward
t he housi ng side through the beat conductive nenber. [0004] Hovvever, in a
case that the heat conductive nmenber is nmade of a material such as silicon
rubber or the |ike having viscoelasticity, wth the above-nentioned
arrangenent, wherein the both end parts of the |ongitudinal direction of
the LED board are pressed so as to secure the LED board, the LED warps and
therefore the LED board is prevented frombeing tightly attached to the
heat conductive nenber. As a result, there are problens in that not only
t he heat [e@psguct inwddiedd, iLEDes nicy atesknden telasleatiablowh tied ISKD berrd ateiagRiED of a
irradiating direction of the LEDs is msaligned. [0005]In addition LEDs
t hat ar e bkhawhapedtyhealdadan & aonrfideendubihdygpa: d ras ensathai fB0.EY ofghe surface
bul | et -shaped type and an LED of a surface nounting type. In a case that an
LED of t heoustitidf @peis mmsadnid shgwh ypthe ipstenisiodymans 1,sihswecdssary lvearpagentendioctument
1, it is necessary to arrange a lens part nenber separately fromthe LED
and t hus niditbet @psratplafionnBerbBD ahd thae thd lead psromethieer ixgsirethto tHd@OShddonever ,
with this arrangenent, it is necessary to secure the LED board and the |ens
part menesosl es p@etdvee with this drfeagdmans iingnecadsayhio scegpaitiied EIpbsard amwirthallgnof t he
LED and the |l ens part nenber. As a result, there is a problemthat
wor kabi | ipay niesmbenctdpedtibly b tiwholdMBENE cDEGUINENIDsi Q00 it IBFID agtbibe trenpartl :
Japan patent | ai d-open nunber 2005-259653

member. As aresult, there is a problem that workability is extremely low.

PATENT DOCUMENT

[0007] Patent document 1:  Japan patent laid-open number 2005-259653

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[6008] Accordingly, the present invention intends to solve all of these problems, and a main
object of this invention is to reliably keep an LED board and a heat conductive member in close
contact to improve the heat-dissipation efficiency and to reliably position an LED and an optical
element, such as a lens part, arranged in a housing with a simple arrangement having fewer
components.

MEANS TO SOLVE THE PROBLEMS

[0009] More specifically, the light illuminating device in accordance with claim 1 of this
invention comprises a lengthy LED board on which multiple LEDs are loaded, a housing that has
an accommodating concave part to house the LED board, a heat conductive member that is
arranged between a back surface of the LED board and a bottom surface of the accommodating
concave part, a pressing member that has multiple lens parts corresponding to each of the

multiple LEDs and that presses a long side edge part of the LED board against the bottom
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DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON
[ 0008] Accordi ngly, the present invention intends to solve all of these
probl enms, and a nmain object of this invention is to reliably keep an LED
board and a heat conductive nenber in close contact to inprove the
heat - di ssi pation efficiency and to reliably position an LED and an opti cal
el enrent, such as a lens part, arranged in a housing with a sinple
arrangenent having fewer conponents. MEANS TO SOLVE THE PROBLEMS [ 0009] Mor e
specifically, the light illumnating device in accordance with claim1 of
t hi s i nventficenf tericdnsesiadng engivkatt BDthsdendnmda setvirios mehapispl for sEmégar e
| oaded, a housing that has an accommodating concave part to house the LED
board, a theBEDdoaduttihea aediveve tieaben adahe areeptn embysde te bavekgsiifiace of
t he LED board and a bottom surface of the acconmmobdati ng concave part, a
pr essi ng postitxeng mérhtnifnador poditianglgshd mnkipledens part whaties fpshanpigried EPacd 6 t he
mul tiple LEDs and that presses a |ong side edge part of the LED board
agai nst tcheabotzAdin thauhd sceingfmechaime commserer finsgsucforrcihitds pragngeddn ¢ifher
housi ng, a securing mechani smfor securing the LED board, the heat
conduct i wee ménthehowing 4nkdethp pessing gnambebend that tfives owsiomgsuriaed side 964hat i oni ng
mechani sm for positioning the multiple Iens part relative to the multiple
LEDs, anccéenpiuatimpcdoacdve @art amd & haond hiefasethat is aganged hatlieseihe ofpieihopstng fir st
surface that is arranged on either one of the housing and the pressing
menber andd theatresbiag esmaertrot tlomsiesf amcbulsing eonddct witk theclrermuvdacstand daceostave
part and a second surface that is arranged on the other of the housing and
t he pressipagngrsidberl thndedohmatodatirigesonazvealmutt tthen gostiomingcmeoskhiapipm t 9EFipes st
surface and faces an opening side of the accommobdati ng concave part, the
posi t i onicogvergeh alut Ssracogpt 015 eithea osonf e 1FAY boarhand thy ragsping gecenbenand; & her
one of the LED board and the pressing nenber and a concave part that is
ar r anged comathperothhtels agéngehen LHEDtibpaf theddid béred prdetbs pregsiveerbaber apd thehat
fits over the convex part, and each of the nultiple lens parts is
posi t i ondis dvor the aatvenpart, ksl el of tht multiplRdensiperpie pesitianicq for gyehrph Kicmgplite fir st
surface of the securing nechanismin abutting contact with the second
surface &FEDshessedwty by nmkinbdnd St snfhchyf the sedurigg pepiigismt i RGuitipg cengist ex
part of the positioning mechanisminto the concave part of the positioning
mechani smithrthascsomat mrfbdeatf thchmopinggsichapinmeptseyy fiitiegs éserting thegagvesivdé obdge
part of the LED board, so that the back surface of the LED board tightly
cont act s thdysitiesite corduishiivie thewwbeave P00 ©F besitinningmarghandsningastattfhgt the
arrangenent, since the LED board, the heat conductive

pressing member presses the long side edge part of the LED board, so that the back surface of

the LED board tightly contacts the heat conductive member.

[0010] In accordance with this arrangement, since the LED board, the heat conductive
member, and the pressing member can be secured to the housing by the use of only the securing
mechanism, it is possible to decrease a number of components. In addition, since the long side
edge part of the LED board is pressed by the pressing member in order to secure the LED board,
it is possible to tightly attach the LED board to the heat conductive member easily and reliably,
which makes it possible to improve heat dissipating efficiency. Furthermore, since the convex

part of the positioning mechanism fits into the concave part of the positioning mechanism in a
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menber, and the pressing nenber can be secured to the housing by the use of
only the securing nmechanism it is possible to decrease a nunber of
conponents. In addition, since the |long side edge part of the LED board is
pressed by the pressing nmenber in order to secure the LED board, it is
possible to tightly attach the LED board to the heat conductive nenber
easily and reliably, which makes it possible to i nprove heat dissipating
efficiency. Furthernore, since the convex part of the positioning nmechani sm
fits into the concave part of the positioning nechanismin a state that
the LED beg gt thhBED datrd cibe eat tondective misenber, amthe hessirgonenbry aivsatesd &t e
secured by the securing nechanism it is possible to position the LED and
the | ens thasdcwing inedbhnisiuui tis byssibectarmosition e [Fleewd g lersrtsereliadlt et Mousi ng.
I n addition, the above-nentioned effect is especially pronounced where the
li ght il |ssevringtthengresing cembsed Heshousinge Inadditiomgthe yabevamtigaed; pidect FD,
100111Conventionally, a bullet type LED conprises a light emtting el enent
and a buldsptially hapetcabiilrp tretlightohoingtingfvievice gies a swiface megni@izdmentED and t he
nold part is nade of epoxy resin. However, epoxy resin suffers fromthe
probl em tthatEPt is deteriorated by blue light. In addition, even if the
nold part is made of pol ycarbonate resin or acrylic resin, these resins

suf fer fr[odnl] he Gorobhtemihatbuli¢ieypedri berarissen it iowdting\slomgritgnd g ballsti ght
consider using a silicon that is tolerant of heat; however, since silicon
is soft, shipedamibparbie hokkidie fightfeariting elowkhtetndstha pell pasi i njgde of ¢dle’Y rFilinct i ons
as a lens. In addition, there is a surface nounting type LED that uses

si | i con doveveregiory tesinsefitrs fihe thd grbblere tiat itiindstesioeasssiity, blopHieghs udt addétiorpunt i ng
type LED requires a |lens arranged separately fromthe LED, and furthernore,
it requi ressn dteunad parpiosiade ofipdigradionathresinEDagiiic tebie, thesasesmpiewiEy Epm thg t h t he
subject invention, it is possible to position the LED and the |ens easily
and accurpattédny thaf 06124 heat-sahditive. oAs stitle ohd wylght onsiderivsiag p aidicerethitdetolepant
accordance with claim2 of this invention conprises a |engthy LED board on
whi ch nuldfihpdtehdveRs, sine diloadeédsofaitreust hgurehe fhms: brlchdepfrmddrrhatoncave
part to house the LED board, a heat conductive nenber that is arranged

bet ween dudxsiohs sur Feac e ohdditie, HER oaudfaemetoentive tyrerh i) tfah gees gllicehes a
accommodat i ng concave part, a pressing nmenber that has nultiple through

bor es corress porail g tight eaatingf elerhyant. miThei gutfecel EoBntmgdyph &EDprcadisest s ong
side edge part of the LED board against the bottom surface of the
accommodatiangd cemcéahe frparthe BED} dnd fhithestnerg, it qsisssesuige retinaiigohticdrED
securing the LED board, the heat conductive nenber, and the pressing
nmenber t oné e lbous Hogeveanditiathp osbitdt miendpnni dhasrisbin bawsipes fieilél ay tee

mul tiple through bores relative to the nultiple LEDs, and is characterized
by the sdesrhsiy ankalamichm conprises a first surface that is arranged on
either one of the housing or the pressing nmenber and that faces a bottom
surface d40@g] of hhddiios shaitghatiiuminationdenics ipacordanng vathsddwAd $uy MEeioRk hat i s
arranged on the other of the housing or the pressing nenber and that nakes
an abut t icogpdsa tealetgtini LRDt brerd pr sthichumtltiple Idnid dradeasledrr bpsieibptdipglénof t he
acconmodat i ng concave part, the positioning mechani smconprises a convex
part t hatacicsnramiatingredeayn pat toHonsatheLBP botd, AR depductivomenbes et 8egriegd menmber
and a concave part that is arranged on the other of the LED board or the
pressi ng hebveben baskdsutthet offthe EEB\berrdtahé a botere gurfise ©f therpecomeddaiyiz eopeave

mul tiple through bores is positioned for each of the nultiple LEDs,

respect i \paftys pleysingakemipr tihee hhs mettipkuhfoaglebots ¢dnespragdiae ith gachet HgrineHplE n
abutting contact with the second surface of the securing nmechanis and by
fittingl L HDssed thahgretshea bogsilk epge pariaff thehleED beird iawqﬁ@eﬁ@ééﬁaﬁ?fé%? g}'lthé t he
concave part of the positioning nechanismin a state that the pressing
nmenber preessescdetieg dooprye i of tid geuspas ¢ swhringaedhmmsy derrsgeuive thedtER rarback
surface of the LED board tightly contacts the heat conductive nenber.
10013] I n accordance with this arrangenent, simlar to the invention of the

above- nenti oned
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claiml, since the LED board, the heat conductive nenber, and the pressing
menber can be secured to the housing by the use of only the securing
mechani smis possible to decrease a nunber of conponents. In addition,
since the long side edge part of the LED board is pressed by the pressing
menber in order to secure the LED board, it is possible to tightly attach
the LED board to the heat conductive nenber easily and reliably, which
makes it possible to inprove heat dissipating efficiency. Furthernore,
since the convex part of the positioning nechanismfits into the concave
part of tthe hposiobdwhivengembehand i pressings tigmben tvathet pasipgDndod PSS heat
conductive nmenber, and the pressing nmenber are secured by the securing
mechani smechdniins fpgesikiblieg the polsipki threugth boreErlaive te e mﬁ%@l@gﬂoﬁ% eed fise| i abl y
just by securing the pressing nenber to the housing. As a result, this
ar r angenehtracaired by feeéariap ngclapisin conptigss b dirdt ewrfash by arpprsd pPEBSICF 08P14] | n
order to make it possible to reduce a nunber of nmanufacturing processes and
to be preffethablopsingen fhor pressingl membiri gind thdt| fasdsnat hargmd ewrfase  siget of ghe
preferable that the housing is forned by a drawi ng process or an extrusion
process. fQMifjdefingoninet parbartdsi steondisaidacs that i cuansed on e oHwuef thyhasiE®dant i ng
concave part is arranged which nakes it possible to nount a diffusing plate
t hat di f fthis pssditgembripptand iemntdies bEBbwiingagenipt wiklthd fifst ewfachand &spedt s and
transmts only a predeterm ned wavel ength by being engaged with a nounting
pr ot r usi ampeniag s@ngddhoacdomealptifeu simgyeppat dho posithhaingpmee@hish| JoMPrisesig | s
possi ble to nmount the diffusing plate or the optical filter on the housing
easi | y. JO@Nkmpaoriberis poaigepoowaher dneeddberlER trouher thg préseing imgmber and a
illumnating device, it is preferable that an electric cable for sutppl yi ng
mul ti pl e cofedsc pirt thate$ svngetopbwethertiendsD beard puke presvngmenhaiapd et fithe
housi ng. EFFECT OF THE | NVENTI ON

over the convex part, and each of the multiple through bores is positioned for each of the

multiple LEDs, respectively, by making the first surface of the securing mechanism in abutting
contact with the second surface of the securing mechanism, and by fittingly inserting the convex
part of the positioning mechanism into the concave part of the positioning mechanism in a state
that the pressing member presses the long side edge part of the LED board so that the back
surface of the LED board tightly contacts the heat conductive member.

[0013] In accordance with this arrangement, similar to the invention of the above-mentioned
claim 1, since the LED board, the heat conductive member, and the pressing member can be
secured to the housing by the use of only the securing mechanism, it is possible to decrease a
number of components. In addition, since the long side edge part of the LED board is pressed
by the pressing member in order to secure the LED board, it is possible to tightly attach the LED
board to the heat conductive member easily and reliably, which makes it possible to improve heat
dissipating efficiency. Furthermore, since the convex part of the positioning mechanism fits

into the concave part of the positioning mechanism in a state that the LED board, the heat
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[0017] I n accordance with this invention; it is possible to inprove the heat
di ssipation efficiency by reliably keeping the LED board and t he heat

conductive menber in close contact and by reliably positioning the LED and
the optical elenent, such as the lens part, arranged in the housing with a
si npl e arrangenent and fewer conponents. BRI EF DESCRI PTI ON OF THE DRAW NGS

[0018]Fig. 1 is a perspective viewof a light illumnating device in
accordance with one enbodi ment of this invention. Fig 21is a
cross-sectional view of this enbodi nent. Fig. 3 is a _view show ng

a pressi mgnérshremembgy; pEDthe aessing mePmRen g sepeed Ay ﬂr?e%?ﬁ%rmgsrﬁ@%m%u ig is
enbodinent. Fig. 4 is a cross-sectional view showi ng mainly the positioning
mechani smossiblgfo wHsitign thedER s Hivihrrgstabrre seliehidiusgbyp e eringfthapresingsiame abl e

of this enbodinment. Fig. 6 is an expl oded perspective view of the |ight
i 11 um nattp leg h{@l@lpg;e Asfa rosilg this arrangement can be preferably applied to bullet-shaped type

LEDs.

[0014] In order to make it possible to reduce a number of manufacturing processes and to be
preferably used for the line light illuminating device, it is preferable that the housing is formed
by a drawing process or an extrusion process.

[0015] If on both outside side surfaces of the housing a mounting concave part is arranged
which makes it possible to mount a diffusing plate that diffuses the light from the LED or an
optical filter that sclects and transmits only a predetermined wavelength by being engaged with a
mounting protrusions arranged on the diffusing plate or the optical filter, it is possible to mount
the diffusing plate or the optical filter on the housing easily.

[0016] In order to improve a freedom in mounting the light illuminating device, it is
preferable that an electric cable for supplying multiple LEDs with electric power extends outside
from a corner of the housing.

EFFECT OF THE INVENTION

[0017] In accordance with this invention, it is possible to improve the heat dissipation
efficiency by reliably keeping the LED board and the heat conductive member in close contact
and by reliably positioning the LED and the optical element, such as the lens part, arranged in
the housing with a simple arrangement and fewer components.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Fig. 1 is a perspective view of a light illuminating device in accordance with one

embodiment of this invention.
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enbodi nent . Fig. 7 is a cross-sectional view of a |ight

illum nating device in accordance with another nodified enbodi nent.

Fig. 8 is a perspective view of the light illum nating device of the other
nodi fi ed enbodi nent . Fig. 9 is a cross-sectional view of the
light illum nating device of the other nodified enbodi nent. BEST MODES OF
EVMBODYI NG THE | NVENTI ON [ 0019] Next, one enbodi nent of light illum nating
device 1 in accordance with this invention will be explained with reference
to drawings Fig. 1 is a perspective view showng the light illum nating
devi ce 1 of t hi sFigrbisdicipenicctigalyview of disgmbpdgsitsect i onal vi ew of the |ight
illumnating device 1, Fig. 3 is an expl oded perspective view show ng an
LED board 2, a pFigsdiihg Vienseewing anpregingodebsnith §EReRGgh it Posippdng 4 s a
cross-sectional view showi ng the positioning nmechanism?7, Fig. 5is a view
showi ng ancchstisnef thig cpbedimei. an el ectric cable C of a housing 3, and Fig. 6
is an expl oded perspective view of the light illunm nating device 1.

[ 0020] <Devi ce cofii 4jdpatosorestionabget pirrdng maRky the 1OSIHPHAS MREEEW ce 1

irradiates linear light on a predetermned irradiation i ,
Fig. 5 is a view showing an extending part of an electric cable of this embodiment.

Fig. 6 is an exploded perspective view of the light illuminating device of this
embodiment.

Fig. 7 is a cross-sectional view of a light illuminating device in accordance with
another modified embodiment.

Fig. 8 is a perspective view of the light illuminating device of the other modified
embodinent.

Fig. 9 is a cross-sectional view of the light illuminating device of the other modified

embodiment.

BEST MODES OF EMBODYING THE INVENTION

[0019] Next, one embodiment of light illuminating device 1 in accordance with this
invention will be explained with reference to drawings. Fig. 1 is a pérspective view showing
the light illuminating device 1 of this embodiment, Fig. 2 is a cross-sectional view of the light
illuminating device 1, Fig. 3 is an exploded perspective view showing an LED board 2, a
pressing member $§ and a positioning mechanism 7, Fig. 4 is a cross-sectional view showing the
positioning mechanism 7, Fig. 5 is a view showing an extending part of an electric cable C of a
housing 3, and Fig. 6 is an exploded perspective view of the light illuminating device 1.

[6020] <Device configuration>
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area of, for exanple, a test material (a workpiece), and is used for a
product inspection system or the |ike, that conducts autonmatic surface
i nspection to determ ne whether there is a flaw or not on a surface of the
test material by taking an inage of the predeterm ned irradiation area with
an i magi ng device (not shown in draw ngs) and by | oading the obtained i nage
data with an i nage processing device (not shown in draw ngs).
[ 0022] Concretely, the light illumnating device 1 conprises, as shown in
Fig. 1 and Fig. 2, the LED board 2, the housing 3, a heat conductive nenber
4 and t hd0@bssi R lisbhBlemigting doR3] lﬁwedtatajuzf@ag@t on jpgredgernainedradifion g. 3,
a lengthy board | oaded with nultiple LEDs 21. Concretely, the LED board 2
i s arranged oot trampleut testohatetistOs workpigeed a6 dhessil €219 Brodrstinereetiassyseur f ace
of a lengthy printed circuit board so as to arranged in a straight line
al ong a loeihytltve,dhat eordugnantpmiticanrfenstinspeption o detegning sbpthertiyrg sidied qrpotal i gned
in a predeterm ned direction, and arranged in one row or nmultiple rows
(three rons siradgiofthe 3st inpterial oy dakinechiniwegs f the prefstepEpedirrapigtio argp ity face
mounting type where an LED el enent 212 is arranged on a center of a package
211 mhosénﬁﬁawéﬂ%$Kmﬁ@hm@x@ﬂbwépg&aﬁ%bmkm@égﬁﬁggWHﬁdﬁP%Fé@mTﬁ@f@EB”?& is so
arranged that the LED el enents 212 are arranged at a predeterm ned interva
in the | ongesingaledis @otshowmn anMlawings)short si de direction respectively.
100241The housing 3 has, as shown in Fig. 2, an accomodating concave part
301 that [#@3bes ConsradEDiisdihtiillpminating frvie lcomaiesi wehomhisdrie4 BAdis Re
pressing nmenber 5. Concretely, the housing 3 is made of an el ongate netal
whose cr dessLERbedrdAdhe housing dra tvaipondiictivionembes A gid g PreasingineeRe¥ Pon (an
el ongate direction) is a general channel shape, and the acconmopdati ng
concave {89281 301ThesLER boredi2 iy a3 $hewniighig: hradetsdinbogiddeadsd mith ngtiplabERRd t he
bottomwall 33. In addition, the housing 3 is of an integrated body forned
by neans 20f ©stcraidy,ohe ED HeadiZniy, areengrdniel thiepmeltigicobbBs 23 MrettcehdicAdy i n a
| ongi tudi nal direction are arranged on an outer surfaces of the right and
| eft wal Ingouted 082 safide aife louatley prinied st brfard f9ers Botraaasdiaeistrgght lignglong a
convexity fornmed between the grooves 3Mfunctions as a radiating fin F
100251 Theergthadirectimdvitt dnvceticed aiie pf gach SERracamgbrlizaed i ﬁ@\'fﬁﬁie‘i@ﬁmﬁ"gfgre?t}c’“bet ween
a back

and arranged in one row or multiple rows (three rows in Fig. 3) in a width direction. The LED

21 is of a surface mounting type where an LED element 212 is arranged on a center of a package
211 whose shape is, for example, a thin rectangular plate. The LED 21 is so arranged that the
LED eclements 212 are arranged at a predetermined interval in the long side direction and the
short side direction respectively.

[0024] The housing 3 has, as shown in Fig. 2, an accommodating concave part 301 that
houses the LED board 2, the heat conductive member 4 and the pressing member 5.
Congretely, the housing 3 is made of an elongate metal whose cross sectional view orthogonal to
a longitudinal direction (an elongate direction) is a general channel shape, and the
accommodating concave part 301 is formed by the right and left side walls 31, 32 and the bottom

wall 33. In addition, the housing 3 is of an integrated body formed by means of extrusion or
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surface 2a of the LED board 2 and a bottom surface 30l1la (concretely, an

i nner surface 33a of the bottomwall 33) of the acconmpbdati ng concave part
301, and transnmits the heat generated on the LED board 2 to the housing 3.
The heat conductive nmenber 4 is a band-shaped flat plate having a width
generally the same as or a little thinner than that of the LED board 2,
made of a material, such as silicon, having predeterm ned viscoelasticity
and insulating properties. In a condition where the LED board 2 is pressed,
t he heat conductive nmenber 4 is transformed to_ becone dented due to a
conponentdrawiig Ruduigple g&goxesoM exfendinggs @ | studing] dpectiry aregrangsd o B YFar d 2,
and ideally makes surface-to-surface contact with the pack sq face 2a of
the LED lsuces of thpaiehingidovls svailpdindl adoliaRies shere et fthe Paivry e [ dndAé LED 21
to the bottomwall 33 of the housin%*Bz 100261The Pressing menber 5 has, as
shown i n cPRsity Iprmest behyepen thegraoy Py Tynglhis g fadiaBea by r esponding to each of
t he nulti@hg LEDs 21, and pushes the |ong side edge part 201 of tge LED
board 2 tIBRREHd tTHhe ket swanaive rapebend 15 apneehes S8 Bk ik i2ngetz¥8ﬁ’c%1 &kpart
301. In this enbodi nent, two pressing penbers 5 are conti nuQus %agrranged
in seri esuifese daeltheLBR&oyH dad g PotiareSuriaes HUafgnaeely: W%ék&‘g}“rﬁ% g
concave part 301. 100271Concretely, the pressing nepber 5 is of a general
"H' char detier wehapeolite ascqmppedatingéonrayR Rt $9lednd HEREYGR bt eFeRIAGRIY udi nal
direction, and conprises a tens fornmed part 51 where the lens parts 501 are
formed, &P Praghgeo fhe hasmg ¥ hdhe ded PBIREYE @ﬁmB?St‘hISe%H%ndoﬂﬁaﬂeﬁefﬁaF 81K si de
of the lens forned part 51 and are orthogonal to the |lens fornmed y&%{ 51
The fl andevipap Wit genesily therspma gear ¢ bitle fuenet Hign fhat of Ba HEP e ZsPade ot 1 s 31
and 32 of the housing 3 when thﬁwﬁressing menber 5 is housed in t2§
acconmod a#4igigl, é@ﬁhc?é\ﬁgw@lar}ta"% predyigepnedyWrorasticy aph BsHAYIZePT RS 8 Dof
bottom end surfaces 521 of the flange Earts 52 make caont act Mﬁg&ﬁ}%e | ong
si de edge&omhiianswixge the fLEh BoarE ip gegpd.2Ahe Aest SONHENCT IR ¢ 18 HRFE™EL Y aces

| ocat ed outside of the LEDs 21 of the LED board 2. Wth this rraQ%Q nt,
gener al | yeepaierdshiad fsrie @ cPEpenspl Fush 2t roslien Py aped pyé badigidepifed BBhaowgt t he
LED board 2 so that it is possible to prevent the LED board 2 fr££1being
war ped i @ &@d idaally makisisartacgite-setacs pontach Wil Hetrensuriace 4 il PR R ¢ A pot t om
end surfaces 521 of the flange parts 52 nake contact with thg Iggg‘side
edge par t@prEes termelifendusneroeifigiensy fomethe LERG tBalic otted vl 3 ok thedigliyingy
generally all of the light irradiated fromthe LEDs 21 passes through the

| ens part’s 501. 100281The light illuninating device | of this embodi nent

conprises the securin .
P 0026} The presging member 5 has, as shown in Figs. 2, 3 and 4, multiple lens parts 501

corresponding to each of the multiple LEDs 21, and pushes the long side edge part 201 of the
LED board 2 toward the bottom surface 301a of the accommodating concave part 301,  In this
embodiment, two pressing members 5 are continuously arranged in series to secure one piece of
the LED board 2 to the accommodating concave part 301.

[0027] Concretely, the pressing member 5 is of a general “H” character shape in a cross
sectional view, orthogonal to a longitudinal direction, and comprises a lens formed part 51 where
the lens parts 501 are formed, and flange parts 52 that are formed on both ends of the long side

of the lens formed part 51 and are orthogonal to the lens formed part 51.  The flange parts 52
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nmechanism6 to secure the LED board 2, the heat conductive nenber 4 and the
pressing nmenmber 5 to the housing 3, and the positioning mechanism?7 to
position the multiple lens parts 501 relative to the nultiple LEDs 21.
[0029] Next, the securing mechanism 6 and the positioning mechanism7 wll
be expl ai ned. 100301The securing nechanism 6, as shown in a partially
enl arged view of Fig. 2, conprises a first surface 61 that is arranged on
ei ther one of the housing 3 and the pressing nenber 5 and faces the bottom
surface 30l1a side of the acconmpdati ng concave part 301, and a second
surface 6 wiaged ts fae thagandrightsdestHas! gpd %%fptﬁﬁh%‘isﬁ‘@ %ngi‘l‘ot t R&*Hiessi ng
menber 5 and that nmakes an abutting contact with the first ?ur ac 1 and
faces an nopent Ags doeed on thhaccaBeRBaANHYC PancAle Pert eglly.q 6§§’f$he
first surface 61 is fomed by a surface (a downward facin ur f cezl, facing
t he bot t orfasgs dliwtoBendsuiags B of he gpecord datrigeo @ﬁb‘ﬁ%g“ﬁi% S%@f,geof t he
concave grooves 31M and 32M arranged on the left and right, si d%vxﬁl ls 31
glmrjeg 2, rpéé?i_ﬁblt afles IyE,dD éqaarf ﬁemﬁrg g@‘? g:l%% é.‘ﬁ%?r é%faé?ﬁ)“"?ai"?def’uf‘s&f%d?ftﬂ%?dlr

i on. e second surface is formed by a surface (an upward.facin
sur f ace) ,of thediERybaard bp SNitls hiferrgraansat é%‘l?@#ﬁﬁ)élé‘?rf“rf 1Cg b??c?ﬁfﬁéﬂﬁéfe\t,ﬁ%,e of gn
engagi ng projection 522 arranged on an outer side surfac% of the fl ange
part 52. chitd parpRel ¢fithe éEDibf‘?alld??gﬁo B9t itein Gai o pFOFE RS B P839 24798 B anged
at even intervals on the outside surfaces of the flange parts 52. The shape
of the ervgarsiriyapengjtetivd siedipp: | & wdifendp st *ﬁﬁtth%lh‘(}f&’él I%i%‘ﬁf@?eé S2hos
cross-section, conprising a surface (formng the second surface 6
or t hogondhe flapee prstsd? make ¢ipcbvith %@éisﬁﬁ e‘éﬁegpﬁﬁ%zod roégéeilﬂ%) Wﬁfheé,%%%end an
inclined surface that is continuous to the surface and that faces.the
di rect i orrass 53 ars eettsp it sineraly 2P pbtsilight iradiped frgm theptdy éhpaass?t%é&“&ht*ﬂ"at t he
back surface 2a of the LED board 2 is tightly attached to the heat
conduct i Venspeitb¥d. 4 and t he heat conductive nmenber 4 is tightly attached to
the bottom surface 30la of the accommpdating congcave part,K 301 by pr.essing
the presdIR§l menbesr lightaghimining hdeviceny i B éﬂ’ﬁ%‘ﬁlﬁﬁﬁtt CORRIISE} jﬂﬂﬁhée‘%@ﬁ? boar d
2, the engaging projections 522 fit into the concave grotgves 31M and 32M
and t he frqchanisue fogease be LRkwauiy theigy cerheirersiien® ke BESHE B Fhces

62.
5 to the housing 3, and the positioning mechanism 7 to position the multiple lens parts 501

relative to the multiple LEDs 21.

[0029] Next, the securing mechanism 6 and the positioning mechanism 7 will be explained.
[0630] The securing mechanism 6, as shown in a partially enlarged view of Fig. 2,
comprises a first surface 61 that is arranged on either one of the housing 3 and the pressing
member 5 and faces the bottom surface 301a side of the accommodating concave part 301, and a
second surface 62 that is arranged on the other of the housing 3 and the pressing member 5 and
that makes an abutting contact with the first surface 61 and faces an opening side of the
accommodating concave part 301.

[0031] The first surface 61 is formed by a surface (a downward facing surface), facing the

bottom surface 301a side of the accommodating concave part 301, of the concave grooves 31M
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100331 The positioning nechanism 7 conprises, as shown in Fig. 3 and Fig.

4, convex parts 71 arranged on either one of the LED board 2 and the

pressi ng nenber 5 and concave parts 72 arranged on the other of the LED
board 2, and the pressing nmenber 5 and that fits over the convex parts 71.
[0034] One or a plurality of convex parts 71 (two, in Fig. 3 and Fig. 4) are
arranged on the bottom end surface 521 of both of the flange parts 52 of
the pressing nenber 5. Each of convex parts 71 is tapered and its
cross-sectional view (orthogonal to the longitudinal directi on% i

gener al | yand 38Mphreanged en the fefizpadirightovde walls 34 and 3 reipentively obthediph %g abrts 72
are formed on the |ong side edge parts 201 of the LED board 2 corresponding
to the cowteas ipajangitminal giaectionf Theawadswie 03 1y Prped Phagidhcs @ from
a side surface of the LED board 2, and its plan viewis a generally a

sem ci r clfecing 9ORSYEReHS B I9PET Sidk péth@fawquw&ma pngave e 394y ?%3“5%3%’6% nci des
w th each optical axis of the nmultiple LEDs 21 by fittingly ins,etFti )q t he
concave pugiegiona2dgEngsdan B euizesidpariace of the flaneepat S o« Muliiple Enee pifig

surface 61 nakes an abutting contact with the second, surface ?%)go t he
secur i ng greReinEmPreiertens Caherectriapged at sen mesgvas o fig quisisle) sueey 4t £ § are
positioned by fittingly inserting a proximal end part of the convex parts
71 into apenPhgsThershakef eresasmepaeiedion 525 acpeal stk the Eiangls et Taf t hi s
time, since multiple nunbers of the convex parts 71 and concave parts 72
are arrarrgen ponuvsing snyrigseddoraiinge e isetend mariscs Cherbage! 9 e dEreR Of on, it
is possible to position the LEDs 21 and the lens parts 501 in the Io(?g si de
di r ect i orinsgripniof thetpsessinp pemBerde 2 Fcigelingdl surfagp BBNIEGPRIREPYFEP 1 SPHACHRRA [ ght
ilTum nating device 1 of this enbodinment, as shown in Figs. 1 and 5, an
electric tbffé%@cés b flisectisupiipspitiog of He PFASHRS PPEPYEDs 21 with el ectric power
extends froma corner 3C of the housi nc% 3 to the outside. in other words,
as shown [P#32Fi g. Insa stetp ghapihe badk rfagslae @f‘e&@%ﬁ%’d?r‘%%htﬂﬁé"ﬁ%‘&ﬁ& tg@h‘?%r med
by a long side surface 302 and a short side surface 303. Then it is so

ar r anged condictivvacabes dtand the hem pendecibaingsebet # ifiehdy preghgdro edoFeB s55° al ong
the longitudinal direction or in a direction along the short sid irection
or rot at édla eighersemmydating eonepegeri3] bupieesing tRYpeTHe MErdRs T FENUHIRY 3 to
outsi de by neans of a guide groove 81 arranged on_a bl ock body 8, which \
shape i s sgerrézapdt208 9btic & EDward 2 thesngaeang Rieyedionoirgilt diip HEICOMRE §aPYS of t he
housing 3, and can be transforned in the |ongitudinal direction or in the
short si ddMigndEaM, end e fisbivaieess 61 Tke ghnting cgrigevatidhe ssndfidaf80tar d t he
corner part of the block body 8 and is forned to be wider_ as it a)Pgr oaches
t he conerl0¢% t ofhg prsitighigg meﬁl@aymg_ comprises, as shown in Fig. 3 and Fig. 4, convex parts

71 arranged on either one of the LED board 2 and the pressing member 5 and concave parts 72
arranged on the other of the LED board 2, and the pressing member 5 and that fits over the
convex parts 71.

[0034] One or a plurality of convex parts 71 (two, in Fig. 3 and Fig. 4) are arranged on the
bottom end surface 521 of both of the flange parts 52 of the pressing member 5. Each of
convex parts 71 is tapered and its cross-sectional view (orthogonal to the longitudinal direction)
is generally a semicircle. In addition, one or a plurality of concave parts 72 are formed on the

long side edge parts 201 of the LED board 2 corresponding to the convex parts 71.  Each of
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10037] Concretely, for the two surfaces (the |long side surface 302 and the
short side surface 303) formng the corner, in a case of extending the
cable C fromthe short side surface 303, this enbodi nent adopts an
arrangenment to locate the electric cable Cinside (the housing 3 side) of
the long side surface 302 so that the outer circunferential surface of the
electric cable C and the | ong side surface 302 becone aligned. Meanwhil e,
in a case of extending the cable C fromthe I ong side surface 302, this
enbodi nent adopts .an arrangenment to | qcate.the. el ic.cabl.e C. inside (the
housi g FORHE Pk ih SR FOuSTE FOBL 7 T ragolahy fra bodn g B pien Ve
circunferential surface of the electric cable C and the short side surface
303 becorf®? BICHHEA SWPYHEt hi s arrangenent, a degree of freedomin nounting

assanbl 0IShe | A AmORGEHY R PP SAAG G S S BHGLAGED 011 be
monbor 4 14 KEBa S eSSBS G E BB UE S5 S B e HOUS g 5
2 pr edet R BRhFOEESEl et BVPHLRE £ ERaTTent REOR] BER DUP bhe s bot h
The hoat TEGHALRE (oo CREMBER e 10401 RS oo B ebbi o PFRBe! 78 Tirdfeet t ed
accommAdrieRgECaTRHPE PR SbiGAPIER P! LT aHGEHT T CETPBR e o &
engagi g 1578, BHEOHE. 532 157 Br TEF AUTYT HEBFbl TheD Ehe BoH uVe B sbves
urf aces 183 ThGey BRI e RGO TFBRT A 2 HEEeTs3Togn e PIERAE parts
board 2 MOARITTEEB0L B BENHadE 0%k TiedoBt SoneEabibaatTa oNEave
part 301, and then the bottom end surfaces 521 are in a state of being

secured tH°FI8 | ong side edge parts 201. [0041]1n addition, at this tine

when the BreFs! N TEiRae, in the Tight Timating devite 1 SFbis Bodiui3h, as shown in Figs.

1 and 5, an electric cable C for supplying the multiple LEDs 21 with electric power extends from
a corner 3C of the housing 3 to the outside. In other words, as shown in Fig. 5, the electric
cable C extends from the comer 3C formed by a long side surface 302 and a short side surface
303. Then it is so arranged that the electric cable C can be transformed in a direction along the
longitudinal direction or in a direction along the short side direction or rotated. Concretely, the
electric cable C extends from the housing 3 to outside by means of a guide groove 81 arranged
on a block body 8, which shape is generally cuboid, and is secured to a longitudinal end part of
the housing 3, and can be transformed in the longitudinal direction or in the short side direction
or rotated. The guide groove 81 extends toward the corner part of the block body 8 and is

formed to be wider as it approaches the corner part of the block body 8.
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the convex parts 71 arranged on the bottom end surfaces 521 of the flange
parts 52 fit into the concave parts 72 arranged on the LED board 2 so that
the LEDs 21 and the lens parts 501 are positioned in a plane direction. As
mentioned, it is possible not only to secure the LED board 2, the heat
conductive nmenber 4, and the pressing nmenber 5 to the housing 3, but also
to position the LEDs 21 and the lens parts 501 by fittingly inserting the
engagi ng projections 522 into the concave grooves 31M and 32M [0042] Later,
t he bl ock bodies 8 are threadably secured tqQ both d rts of. the. housing
3. At thil8037 ne, Conseetejuiferehgmovacsy <th%wn%%3%ﬁﬂfaﬁ§§%83}eé§?f? pife }BrS
fromthe corner of the housing 3 is fornmed for the bl ock body 8 i.ch is
secured t33} feemisatherarmer dp geasiREFeendig tha @hle fou i o sidh 8#@?1%%\,\{}\1% Fig.
6) extends. [0043]<Effect of this enbodi nent> L0044/Jn ﬁcgordagce fj%h t he
Iight il lsbosigentigons ¢p agangomentihiosate fsgdictisaole & ipside (the PSP SHIS 8 ¢ o
secure the LED bhoard 2, the heat conductive, er 4 nd.the pressjng
menber 5 holoppgdnsrhiP23omket theeouirs @r%ﬁnfﬁﬁélagg%ﬁ ?fg}h?rge%%‘iagﬁﬁre“@ﬁ e, a
nunber of conponents can be reduced. In addition, singe %ge hggg.sige edge
part 201 lone fi9sesurfeny 398 Reepme alignedy s Megnviler Re cpiced sklsefimatipablat Igmdhe ¢ o
secure the LED board 2, there is no chance that the LED gpa d 2 r in a
| ongi t udilprg itk pates 02, this cpbpdimgpiradonly 3p @rrpRecmEntygdaras e CW&%@F?
contact the LED board 2 to the heat conductive nenmber 4_ea%j] . and

rel i abl y,intidre(thsdigpsing 3 glpfithsrohet sife paies 3 Cait thed hepigvegm ﬁﬁ%&aﬁ Sss e,
since the convex parts 71 of the positioning nmechanjsm.7 %%t into the
concave patheslepticgable Geand Mipeshpst side Gire FTPep s "Htg&?‘h gi] ith s 2B Huct i ve
menber 4, and the pressin%_nenber 5 are secured by neans of the scenting
mechani srcgree pkfreedomp sxgpyitias this lﬁﬁ%inflmﬁﬁtl‘ﬁgﬂ%’vlfﬁlbés %fr‘ﬁ’ﬁg' the lens parts 501
easily and reliably. [00451<C her nndifled,enboginent> 100461The present

i nvent i or0938] not NEftrd praeess of apssablingothe Lk Hiuntpaliae drpesdl e thig grangenent

foll owi ng expl anation, the sane parts as those in the above-nenti oned
embodi meritill B exnkiprsveth wiprappetodig iy id¢er ence nunmerals as in those

enbodi nent s. . i . .
[0039] First, the heat conductive member 4 is placed in the accommodating concave part

301 of the housing 3 that is formed by a drawing process or an extrusion process and with which
a predetermined process is provided to secure the block bodies 8 at both end parts of the housing
3, and then the LED board 2 is placed on top of the heat conductive member 4.

[0040] Next, the pressing member 5 is inserted into the accommodating concave part 301
from an opening of the accommodating concave part 301 until the engaging projections 522 are
fittingly inserted into the concave grooves 31M and 32M. At a time when the engaging
projections 522 are fittingly inserted into the concave grooves 31M and 32M, the first surfaces
61 make an abutting contact with the second surfaces 62. At this time, the bottom end surfaces
521 of the flange parts 52 of the pressing member 5 push the long side edge parts 201 of the LED
board 2 toward the bottom surface 301a side of the accommodating concave part 301, and then

the bottom end surfaces 521 are in a state of being secured to the long side edge parts 201.
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100471For exanple, the pressing nenber 5 in the above-nentioned enbodi nent
conprises nmultiple lens parts 501; however, in a case that the LEDs 21

| oaded on the LED board 2 are bull et shaped, as shown in Fig. 7, the
pressi ng nenber 5 nmay have through bores 502 arranged to correspond to each
of the multiple LEDs 21. Wth this arrangenent, a nold part 213 of the
bul | et shaped LED 21 can have an arrangenent of being able to be inserted
into the through bore 502 so that it is possible to directly irradiate the
light irradiated fromthe nold part 213 to the outside. Even for a case of
a surfacd0®dlint i Wpddijign o thixstipe whenthe pregsiegneseher § és sepyreiiodhel IR &ogiil gnt
irradiated fromthe surface nounting type LEDs 21 to the outside. [00481ln
addi t i on,the epavex pas 7il laranaed &1 ithigpotiew cae surfases $Heo dbollanerantsi Brigdrie®odi nent
may conprise a diffusing plate for diffusing the light fromthe LEDs 21 or
an opt i caendare pais Rrratangsd| cacthe LER doprd ZnsonihatshohEDs 2hand theians parts g a5
predet erm ned wavel ength. Fig. 8 shows a.persgective view of a Iight

i |1 uni natropigionsdvn e @lenadiresgon disimensiprry. [bliapassivlgmgt elyto ssowp gigd £ board
cross-sectional view of the light illum nating device. The diffusing plate
9 is of & denksehrondheiivisenemitade aichiby rEssiag T orfalths haing ha vt asHidvi ded
wi th mounting protrusions 91 formed on each facing wall of the diffusing

pl at e 9. ppEiondihe LEDsRY apfl deders negm SHlebrBiting!y dnssiying Nyagetna MeiesHn 7y
protrusions 91 with grooves 3M (nounting concave part) arranged on outside
sur f aces g thevengspegiones 31Mwnd B2Xhi s arrangenent, it is possible to
elimnate the use of a securing screw in a case of mounting the djffusing
pl ate 9, [P#at ebylatesdiheibingk Rodiembare typadeblsesietst tg bothiyd popHfrthheuped; a
length of the light illumnating device nmay be changed by changi ng a nunber
of the LED thisdiness thinevide gigatredl g?‘f hradipe dis plagrinsitbe Csirem g eBeri 4 Beri es.
[00501In addition, if nmultiple pressing nenbers are prepared having |ens
parts whdeesieat iz fermed fordhg ack bogly B.ovipesis sespeed g the [gadhpnst SE‘?‘Fé"‘LeEFrtb%Flﬁfg”éc of the
| ens part sinply by changing the pressing nenber to be secured to the

housi ng. cAle Edaefishown in g Ohodaidhl e to manufacture a light illuninating

devi ce having directional characteristics in accordance with various

obj ect s, [A®8511| Effgtefithisambedipeitt or all of the above-nentioned enbodi ment

or the nodified o ) ) ) o
[0044] In accordance with the light illuminating device 1 of this embodiment, since it is

possible to secure the LED board 2, the heat conductive member 4, and the pressing member 5 to
the housing 3 by the use of one securing mechanism 6 alone, a number of components can be
reduced. In addition, since the long side edge part 201 of the LED board 2 is pushed by the
pressing member 5 so as to secure the LED board 2, there is no chance that the LED board 2
warps in a longitudinal direction. As a result, since it is possible to tightly contact the LED
board 2 to the heat conductive member 4 easily and reliably, the heat dissipation efficiency can
be improved. Furthermore, since the convex paits 71 of the positioning mechanism 7 fit into
the concave parts 72 at the same time when the LED board 2, the heat conductive member 4, and
the pressing member 5 are secured by means of the securing mechanism 6, it is possible to

position the LEDs 21 and the lens parts 501 easily and reliably.
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enbodi ment may be appropriately conbined, and it is a matter of course that
the present invention is not limted to the above-nentioned enbodi ment and
may be variously nodified wthout departing fromthe spirit of the

i nvention. | NDUSTRI AL APPLI CABILITY [00521Wth a sinple arrangenent having
a fewer nunber of conponents, it is possible to provide a |ight

i 1lum nating device that can i nprove the heat dissipating efficiency and
furthernore, that can position the LEDs and the optical elenents, such as
the I ens parts arranged on the housing, reliably. EXPLANATI ON OF CODES

[0053] 1 .[0045] i ghtOthbd ustiiffedtcinbgdickembce 2 ... LED board 21 ... LED 201 ..
| ong side edge part 2a ... back surface of LED hoard
10046] The present invention is not limited to the above-mentioned embodiment. In the

following explanation, the same parts as those in the above-mentioned embodiment are denoted
by the same reference numerals as in those embodiments.

[0047] For example, the pressing member 5 in the above-mentioned embodiment comprises
multiple lens parts 501; however, in a case that the LEDs 21 loaded on the LED board 2 are
bullet shaped, as shown in Fig. 7, the pressing member 5 may have through bores 502 arranged
to correspond to each of the multiple LEDs 21, With this arrangement, a mold part 213 of the
bullet shaped LED 21 can have an arrangement of being able to be inserted into the through bore
502 so that it is possible to directly irradiate the light irradiated from the mold part 213 to the
outside. Even for a case of a surface mounting type LEDs 21, it is possible to irradiate the light
irradiated from the surface mounting type LEDs 21 to the outside.

[0048] In addition, the light illuminating device 1 of the above-mentioned embodiment may
comprise a diffusing plate for diffusing the light from the LEDs 21 or an optical filter that selects
and transmits only the light having a prcdetermined wavelength. Fig. 8 shows a perspective
view of a light illuminating device having a diffusing plate, and Fig. 9 shows a cross-sectional
view of the light illuminating device. The diffusing plate 9 is of a general channel shape in a
cross-sectional view, and is provided with mounting protrusions 91 formed on each facing wall
of the diffusing plate 9. The diffusing plate 9 can be mounted by engaging the mounting
protrusions 91 with grooves 3M (mounting concave part) arranged on outside surfaces of the
housing 3. With this arrangement, it is possible to eliminate the use of a securing screw in a

case of mounting the diffusing plate 9, thereby reducing a number of components.
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3 housing 301 accommpdati ng concave part 30 [ a .. bottomsurface of

accommodati ng concave part 4 ... heat conductive nenber 5 ... pressing
nen?er 501 ... lens part 502 .. through bore 6securing nmechanism 61 first
surface

[0049] Furthermore, a length of the light illuminating device may be changed by changing a
number of the LED boards and a number of the pressing members arranged in series.
[0050] In addition, if multiple pressing members are prepared having lens parts whose
curvature varies, it is possible to change the curvature of the lens part simply by changing the
pressing member to be secured to the housing. ~ As result, it is possible to manufacture a light
illuminating device having directional characteristics in accordance with various objects.
[6051] In addition, a part or all of the above-mentioned embodiment or the modified
embodiment may be appropriately combined, and it is a matter of course that the present
invention is not limited to the above-mentioned embodiment and may be variously modified
without departing from the spirit of the invention.
INDUSTRIAL APPLICABILITY
[0052] With a simple arrangement having a fewer number of components, it is possible to
provide a light illuminating device that can improve the heat dissipating efficiency and,
furthermore, that can position the LEDs and the optical elements, such as the lens parts arranged
on the housing, reliably.
EXPLANATION OF CODES
[0053] 1 ... light illuminating device

2 ... LED board

21...LED

201 ... long side edge part

2a ... back surface of LED board

3 ... housing

301 ... accommodating concave part
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62 second surface 7 ... positioning nmechanism71 ... convex part 72 ...
concave part C electric cable 9 ... diffusing plate 91 ... nounting
protrusion Page 17 CLAIMS |I.A light illum nating device conprising a
| engt hy LED board on which nultiple LEDs are | oaded,

301a ... bottom surface of accommodating concave part
4 ... heat conductive member
5 ... pressing member

501 ... lens part

502 ... through bore

6 ... securing mechanism

61 first surface

62 second surface

7 ... positioning mechanism
71 ... convex part

72 ... concave part

C ... electric cable

9 ... diffusing plate

91 ... mounting protrusion
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a housing that has an accommodati ng concave part to house the LED board,
a heat conductive nenber that is arranged between a back surface of the LED
board and a bottom surface of the acconmobdating concave part, a
pressi ng nenber that has nultiple lens parts corresponding to each of the
mul tiple LEDs and that presses |ong side edge parts of the LED board

agai nst the bottom surface of the accommopdating concave part of the

housi ng, a securing mechani smfor securing the LED board, the heat
conductive nmenber and the pressing nenber to the housing, and a

posi tioning nmechanismfor positioning the nultiple lens parts relative to
t he nultiﬁtgﬂkgts, wher ei n the securing nmechani smconprises a first
surface that 1s arranged on either one of the housing and the pressing

menber and t ha{ ;fRGR%ARLILRBSHEiRGe Side of the accommpbdating concave
part and a second surface that 1s arranged on the other of the housing and

the pressing qqg?ﬂgIﬁﬁgmhﬂg&uﬂﬁggémﬁacq@yg%kngxggntact with the first
e

surface and fac n openi ng side of the accommodati ng concave part,

the positionin o%?%ﬂ&ihﬁ%%%%ﬁngﬂw)_ép&%E&I&u&e‘”fﬁéL@bBoe@&,r anged on
ei ther one of the LED board and the pressing nenber and concave parts that

are arranged QebGnRLRR mShvd B SERRRALEWRA: iﬁeﬁﬁ 31{i}fa%§ 5f MO LEBIHG and t hat

fits over the convex parts, each of the nultiple lens parts is

positione?hgﬁﬁugﬁggc@ﬁmgggmggh&hgugn&gg§m£espectiver by nmeking the first
surface of the securing nechani sman abutting contact with the second
surface Page Ja8pressing member that has multiple lens parts corresponding to each of the multiple
LEDs and that presses long side edge parts of the LED board against the bottom surface of the
accommodating concave part of the housing,
a securing mechanism for securing the LED board, the heat conductive member and the
pressing member to the housing, and
a positioning mechanism for positioning the multiple lens parts relative to the multiple
1.EDs, wherein
the securing mechanism comprises a first surface that is arranged on either one of the
housing and the pressing member and that faces a bottom surface side of the accommodating
concave part and a second surface that is arranged on the other of the housing and the pressing
member and that makes an abutting contact with the first surface and faces an opening side of the
accommodating concave part,
the positioning mechanism comprises convex parts that are arranged on either one of the
LED board and the pressing member and concave parts that are arranged on the other of the LED
board and the pressing member and that fits over the convex parts,

each of the multiple lens parts is positioned for each of the multiple LEDs respectively by

making the first surface of the securing mechanism an abufting contact with the second surface
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of the securing nechanism thereby securing the LED board, the heat
conductive nenber and the pressing nenber, and simultaneously by fittingly
inserting the convex parts of the positioning nmechanisminto the concave
parts of the positioning nechanismin a state that the pressing nenber
presses the |l ong side edge parts of the LED board so that the back surface
of the LED board tightly contacts the heat conductive nenber, t he
pressing nenber is of a general "H' character shape in a cross sectional
view, orthogonal to a longitudinal direction, and conprises a |lens forned
part where lens parts are forned, and flange parts that are fornmed on both

ends of térehd Q@S AEch@histhBerk®NSechRiBE L BBIHoadl) thedle® RhARABOMBMbAAnd he
| ens formed part, the first surface and the second surface of the

securing {KeChaRing hahkerf aidesh®indbhidy flyangrRgRaik&iin 8bilveP Qafto roreme
surfaces of the flange parts make contact wth the 1 ong side edge parts of

the LED bgafidningdAkchn@ntRBVAY chRb¥SpRE of BRGRAYEoMAS itchistNe 2GS thOME NY
mechani sm are provi ded on the bottom end surfaces, t he convex parts

ar e t aper@essingmbntRepeaedthelonRtlelc@RSpR@iot Shealkh bhied eaGh: 8¢ bidreuitiPprar e
respectively positioned by fittingly inserting proxinml end parts of the

convex paht SEDMbEdGRENR} ddificto thethbf coe@endddet s, and the flange parts
are set so that generally all of the light irradiated front the LEDs passes

through the | eRsplReaideSmbRba i§ bitaCodnbal “Hhenbadttromapnth §Ufdacasiond vidie
fl ange parts make contact with the long side edge parts of the LED board.

2. A | i ghtorihbbdnal RA4 10AgitERIA] QRO ME Tof@rigs laE1B@t foymddERrORRE€l 1a8 pwi &b
mul tiple LEDs are | oaded, a housing that has an accommobdati ng concave part
to house thheed &R Hagd shrts BRO&e EPmed on both ends of the long side of the lens formed part and
are orthogonal to the lens formed part,
the {irst surface and the second surface of the securing mechanism are formed on the
flange parts, wherein bottom end surfaces of the flange parts make contact with the long side
edge parts of the LED board, and the convex parts or concave parts of the positioning
mechanism are provided on the bottom end surfaces,
the convex parts are tapered, and the each of the lens parts and the each of the LEDs are
respectively positioned by fittingly inserting proximal end parts of the convex parts into
openings of the concave parts, and
the flange parts are sct so that generally all of the light irradiated from the LEDs passes

through the lens parts in a state that the bottom end surfaces of the flange parts make contact

with the long side edge parts of the LED board.

2. A light illuminating device comprising
a lengthy LED board on which multiple LEDs are loaded,

a housing that has an accommodating concave part to house the LED board,
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a heat conductive nmenber that is arranged between a back surface of the LED
board and a bottom surface of the accomdati ng concave part, a
pressi ng nenber that has nultiple through bores corresponding to each of
the nultiple LEDs and that presses |ong side edge parts of the LED board
agai nst the bottom surface of the accommopdati ng concave part of the
housi ng, a securing nechanism for securing the LED board, the heat
conductive nmenber and the pressing nmenber to the housing, and a
posi tioning mechanismfor positioning the nultiple through bores relative
to the nultiple LEDs, wherein t he securing nechani smconprises a
first surface alestcohducavd maged tanisairhied bateernd bdch eudtoe 51 hg LBDhobdd@nd
pressi ng nenber and that faces a bottom surface side of the acconmpbdati ng
concave pabdttoaistiriace®e d@nckosiniddaigy dofkave pst, arranged on the other of the
housi ng and the pressing menber and that nmekes an abutting contact with the
first surface agngsihgaembarthapaninigpsiddeudfibotdeoresponiiinpdalchdd®f Geneatse part ,
t he positioning mechani sm conprises convex parts that are arranged on
ei t her OnNEEDY ardhkat [pkskeb 0@tgthicRredgd beets pIf @RIIBIY bomdrh@insethe beig avticpaf he t hat
are arranged on the other of the LED board and the pressing nenber and that
fits overacthremcdingonpdietpast ofiehousing, each of the nultiple through bores is
positioned for each of the nultiple LEDs respectively by making the first
surface of the ssegig nRohaABENBN SR thabiDtbord, theMtACbndiklive hdigbes abme
surface of the securing nmechanism thereby securing the LED board, the heat
conduct i veesiprmband theheugtigasi ng menber, and sinul taneously by fittingly
inserting the convex parts of the positioning nmechanisminto the concave
parts of the posisttioning NGechMGaToS PosittonthgSthateultiplatihioligh bpreesdhtng wember
presses the |l ong side edge parts of the LED board so that the back surface
of the LERubgiat@Ds,ivghtdny contacts the heat conductive menber, t he
pressing nenber is of a general "H' character shape in a cross sectional
vi ew, orthogoitel setwing theebghidnu dohgiscdh fiee tsinGite tads aeaped sesitlar by ougb bore
formed part where the through bores are forned, and flange parts that are
formed orhobgithaeints peksihih ecmbartangithe fades bvettblirsoigh sherd thoidBdmpadting and
are orthogonal to the through bore fornmed part,

concave part and a second surface that is arranged on the other of the housing and the pressing

member and that makes an abutting contact with the first surface and faces an opening side of the
accommodating concave part,

the positioning mechanism comprises convex parts that are arranged on either one of the
LED board and the pressing member and concave parts that are arranged on the other of the LED
board and the pressing member and that fits over the convex parts, and

each of the multiple through bores is positioned for each of the multiple LEDs
respectively by making the first surface of the securing mechanism an abutting contact with the
second surface of the securing mechanism, thereby securing the LED board, the heat conductive
member and the pressing member, and simultaneously by fittingly inserting the convex parts of

the positioning mechanism into the concave parts of the positioning mechanism in a state that the
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the first surface and the second surface of the securing nechanismare
formed on the flange parts, wherein bottomend surfaces of the flange parts
make contact with the | ong side edge parts of the LED board, and the convex
parts or concave parts of the positioning nechanismare provided on the
bottom end surfaces, the convex parts are tapered, and the each of the
t hrough bores and the each of the LEDs are respectively positioned by
fittingly inserting proximal end parts of the convex parts into openings of
the concave parts. 3. The light illum nating device described in claim1 or
2, wherein the housing is forned by a drawi ng process or an extrusion

process. }ﬂ‘essi};g %e%)dé?xﬁﬁre#ésl HNRB IR Ga ey ef A8 IED Rl donhalRd Pl s@f:RE o8,

wherein n outside Side surfaces of the housing is a nounting

concave paLtebhsdd H%K@%ohrﬁotpﬁﬁéﬁéa{?l:&ldtx&iv%}é%e@ di ffusing plate, which
diffuses the light Tfromthe LED or an optical filter that selects and

transm ts onl v,a,REREehehst: N8 dr WakahaNah chddiPehAR RNDBGENsaMibidli iePUNt i Ng
protrusion arranged on the diffusing plate or the optical filter. 5. The

Light i 11 gibhahl R9 d8Yinesnad 9a6diioReshd Rnfpridls™ hrough tarPforfled PREWAELR the
an electric cable for supplying nultiplé LEDs wth electric power extends
outsi de fQuEHALGA NEForREd, LRE NRYHaAGthat are formed on both ends of the long side of the
through bore formed part and are orthogonal to the through bore formed part,
the first surface and the second surface of the securing mechanism are formed on the
flange parts, wherein bottom end surfaces of the flange parts make contact with the long side
edge parts of the LED board, and the convex parts or concave parts of the positioning
mechanism are provided on the bottom end surfaces,
the convex parts are tapered, and the each of the through bores and the each of the LEDs

are respectively positioned by fittingly inserting proximal end parts of the convex parts into

openings of the concave parts.

3. The light illuminating device described in claim 1 or 2, wherein

the housing is formed by a drawing process or an extrusion process.

4. The light illuminating device described in claim 1,2 or 3, wherein

on both outside side surfaces of the housing is a mounting concave part that makes it
possible to mount a diffusing plate, which diffuses the light from the LED or an optical filter that
selects and transmits only a predetermined wavelength, by being engaged with a mounting

protrusion arranged on the diffusing plate or the optical filter.
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5. The light illuminating device described in claim 1, 2, 3 or 4, wherein
an electric cable for supplying multiple LEDs with electric power extends outside from a

corner of the housing.
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