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

FI ELD 100011This invention relates to a light illum nating 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 10002] Sone light illum nating device such as a linear |ight
i 11 um ARECABIGATION conprises a lengthy LED board on which nultiple LEDs
are | oaded, a housing that houses the LED board, and a heat conductive
menber TIRRE OE T#E ENYENTBONween t he LED board and the housing and t hat
conducts heat produced by the LED board away to a radiation fin arranged on
t he housing. 100031ConventtilGHT INLUMANATING DEVIGE securing the LED board
to the housing, it is known

TECHNICAL FIELD

[0001] This invention relates to a light illuminating device that can irradiate linear 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 are 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 housing side through the heat conductive nenber. 10004] However, 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
arrangenment, 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

ot - cOMSE | v Heier LERS HBt RESPEn thEjes et'alg%art%%ﬂ%hibo‘%‘#%‘*%gf Tl y

t he heat conductive efficiency is decreased but al so each_li

i rradi Beligishancd &peiapd apLEPRL aLSE@cq moyRting fyRsn e dn 2 casp e an HED, |ﬂ%‘? BHA9_EDs
that are known to be | oadable on the LED board are an LED of a

bul | et mohatiretypy peusadhcis showiE e patestiddcamenirbuhisinegessarpdo anmgg aclggeparhat an
LED of the surface nounting type is used, as shown in the patent docunent

1, it membecepsately fromdie IR endthue tie lpar partmeerler issepacd teethy hbwsomg. t he LED
and thus the lens part nenber is secured to the housing. 100061However,

wi th t [o0B6Rr r aHgReRMtwith this SraRgaRABAT I HeCesS@9 to sectileehd EEDoardchndnkt kefie | ens
part nenber respectively to the housing, which requires positioning of the

LED angad BRmben@spefitel e [10 afhic%%%res BafighihSoRthe LEP S thd'Rhs part
workabi lity is extrenely |lo 100071Pat ent docunent 1:
Japan pabept 14 aqeﬂﬂlf ﬂleﬁ?‘igg%'}olﬁé}g Hiaf @%ﬁé@lhty is extremely low.
PATENT DOCUMENT
[0007] Patent document 1:  Japan patent laid-open number 2005-2596353
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0008] 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 I.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

Page 2



DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON
100081Accordi ngly, the present invention intends to solve all of these
probl enms, and a nmath 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
arrang%gggt ? vin% fe r,conﬁgnents.f S TO SCLVE THE PROBL 100091Mor e
speci f PEECE PI thAcCompreating) SORFYS AR dBS PR TEn 2 FERBPE ANEE WP HOLTEIMEL of
this invention conprises a |engthy LED board on which nul%ﬂ | e LEDs ,are

| oadedthealFg boridy thenheat gardusive BBRsD AR HFgPIEBHIZaPEBSL © B%H‘Bﬂ%% ¥t LED
board, a heat conductive nenber that is arranged between a back surface of
t he LEpositiening machanisidor positonifgtbe myftiplhlensparbieratidatd thg mudida.EDpand is g
pressi ng nmenber that has nultiple lens parts corresponding to each of the
mul ti ptlearididbized irdthahthe sprueing esechalismgompdses ediyst uaface that isherahgEd dyoathdr

agai nst the bottom surface of the accommpdati ng concave part of the

housi Ngre af IRE Wby ABE N ipfsdsih® rmaEstsr dndgthhh €ackER bamnd suitive didaiof the
conductive nenber and the pressing nmenber to the housing, and a positioning

mechani §hfnRdafRs bddcRit Pt hliea BEbhd RlrPack @RG i Airinge@loatthy BthtOott fhe hotdidg pl e
LEDs, and is characterized in that the securing nmechani smconprises a first

sur f aCd B8 lnrdSin AL In thaf iaREY o8l (ool QUAHRORANCuERE 2B BR D

menber aces a bottom surtace side of the acconmopdati ng concave

part and a secon urface that i r d,on : I and
Phe. pr By SHErDel Cdao TRt i Sual BRE e npd s Eon et ecfinit] RoRpHRs 1Y
surface and faces an openi ng side of .the C dat i.ng_concave part.. the
oS &1 RNV FHAS SHACEHIT SH 46 OB AR P 401 15 BT R Be St her
one of the LED b d dth i nb d t th

a1 T angeenEaYe A 5t Herapged it UEEh B @i LRE 1961 IOLE PG B AFBIeE AR bt
fits over the convex part, and each of the nultiple lens parts is .

posi t i Gtsexyef the comesh paft, arndecaphupf the mailtiniplens patsje pesitieney fonapchafthe guitide £ j r st
surface of the securing nechanismin abutting contact with the second

sur f acEEDk, tespeciedurbyngakieg tienfistrsenfate of the sdcimigg ymechaéam imgputting costace x
part of the positioning mechanisminto the concave part of the positioning

mechanizsti thé setobd adréact béthet Beurhizansinagisieriddry fiitinglg dssettivg thoognvek gert efige
part of the LED board, so that the back surface of the LED board tightly

cont act JdiRioNRig tmde RS ity ehd BB/ paht QI IRY poRitRakQ HehaEsMil B staty that 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

ef ficiency i nce the.conv

Fur r.nor e, part,of the positionin chani sm
i ts’i s bahe b RBIPEE Bt SRy Ta R e R B st rd Dhat
the LED board, the heat .conductjve nepber nd th ressin er are
secur ethepsecunmng weehapispy riscpssiblente Rositioa tb%ig‘&oﬁ‘éief@ 15%%??? ﬁagg(e'“fféﬁ and
the lens part reliably just by securing the pressing nmenber to the housing.
| n addsecutng théerestivg anerabari tonde kdusiset I addipeni te| dpope-sieBivncddelisbie t he
light illum nating device uses a surface nounting type LED as the LED.
[ 0011] Expevielty prnetdepd whetetht Hphttilipminagiy donpy ises sarfideghounging typedgFERRbenent
and a bullet- shaped nold part to hold the light emtting elenent, and the
nol d p@fetLBE®. nade of epoxy resin. However, epoxy resin suffers fromthe
problemthat it is deteriorated by blue light. In addition, even if the
ol d pago1] s NedsverfioR@yys BhlRe fﬂﬂie%EB%b&pﬁées%ﬁQﬂt!e&iﬁiﬂ%';[bm@h gska baBdtns
suffer fromthe problemthat they are heat-sensitive. such, one m ght

consid apld W% far? thaa Bnd H@{é e%rﬁtt&@lefern?éﬁh 28 thedbld fRABMRIde otieBsSy it CON

is soft, can e used orma bull'et-shaped nold part that” functions

I . ddi t i i . i .
o e Y o BT TRAEPLA 0GR Pl
t LED r, i l, t el f .z LED.. furt ,
P LR B RS R SRILR Eh B oS s FORE I £

subj ect invention, it is pqossible to position the LED and.the | ens, easily
and acemblaneibat theparedieptrseagiiye: i b SUph e YRRt COPPEFH USRS AT iog L & tplgrant
accordance with claim?2 of this invention conprises a |engthy LED board on
whi ch pfiheatphavavepsinge silicomibe@it, i deanaibsgisehin fomms bilehshaprdriipid paythebneave
part to house the LED board, a heat conductive nenber that is arranged

bet weefuretitizcss = lavk.ackn aklitidne tHeRDisbo aurfhca mbuatibg typsnh.Blo that gsesosiliedneas a
accomodat i ng concave part, a pressing nenber that has nultiple through
bor es eqf &spedicthadighd emicing allenidne. nThd sypffee Libmtagdtypd diEIp repses aalehong
side edge part of the LED board against the bottom surface of the

acco mm&aﬁg'ﬁa Qe;%@eité’l@r\fﬂn@ et LEID, drderuiRsEORY it RqERS Wetige Postiarhg of therLED
securing the LED board, the heat conductive nenber, and the pressing
menber ,f o ttheh@né?om\mer, I Be ROSEL RNINGEN, TR ENFREBIE fbQosiB ithd PRDNMd!thE

mul tiple through bores'relative™to the miltiple LEDs, and is characterized

by the N ani.smconprises a first surface that is arranged on
ei t her legiﬁ(eég%]?%gﬁggﬁ%g{@&hg or the pressing nenber and that faces a bottom

surfac iLde of the.acgo ting .concave. part .and a.s f. Jhat is
arr angi@aﬂ t hL“ %{Eiﬁgn @F%ﬁgﬁlﬁw&tlﬁé BY'°% Weacﬁ?rg%%ﬁer%ﬁlﬁg%%er? Of;tﬁ% lﬁﬁeglpgﬁr:akes
an abutting contact with the first surface_and faces an eni n ide of the
acconmeeEPIng & ety d-5A Moard; e ’tni“I'} %&%ﬁéﬁﬁﬁ?@ﬁ&&%ﬁ%g‘aﬁhﬁ%%ex
part that is arranged on either one_of the LED board or the pressing nmenber
and a eenveunedagng concars parktodorseibe HEBPoarh abesepndictiy s mempey tB@d? #rgieed he
pressing nenber and that fits over the convex part, and each of the

mul t i pbetwehr algbk bofass of theddSlp hoandeuidfagpotioar e phiherpgbanuppdatingpgncave
respectively, by nmaking the first surface of the securing nechanismin

abut t i partcopicasihg wictibet that hecmnllipbuthfaugh bofestdoerespading rig eadhcdlathe smltigad by
fittingly inserting the convex part of the positioning nmechanisminto the

concav g Hpfldnd Yhat i@ sdasiohi eidt g Behafths DEDbeErd bgdisst thectottoiesupfacssf thg
menber presses the long side edge part of the LED board so that the back

sur f acqeQfmhifiihEBoRAF ﬁaﬁ bORE h¥ust)) basdeink fechaim FONRbGidgBe TBDMRYard
10013] I n accordahce with this arrangenent, simlar to the invention of the
above- nenti oned
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claim1l1, 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
mechanism 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
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

kes it ible toi t dissipati ffici . _Furthermor
o MRChERFOBYEEF mORbEn I8 IR GOHER AR L FAPEH AL & RE ROy e

part of the positioning nmechanismin a state that the LED. ho t he . heat
conduc fegkanisshirr posiioginghibe spwtiplefyrovghioreselative 9, tay Hﬁﬁz&§§06W$ﬁb
mechanism it is possible to position the LED and the through bore reliably
j ust byhasesterized by theesepuringshehanismiromprises hBrshouicn ghat earepngedsen ¢ithey ppcs
arrangenment can be preferably applied to bullet-shaped type LEDs. [0014]In
order bbH thakeusing pas shd Ipzessiogr mgumber and uthberfacss  arshiorc tsurfageg sidgeoeke ks and
to be preferably used for the line light illumnating device, it is

pr ef er akbmniddating fmchausitngdiasefondradadeythat islarraigd op theceiss of thedousing pusi on
process. [0015]1f on both outside side surfaces of the housing a nounting

concav ghePgtedsigS memban SR tmsh nfaked TBK Quttihg ROSEHDNER tiee By RUrfacedidds faséshgn pl at e
that diffuses the light fromthe LED or an optical filter that selects and

transn i) B BHRAFNGhA, B BRiBiRNSRARAIM thmBrigRuNt i ng
protrﬂg on g%?gﬁg%%qﬁﬁs%ﬁgﬂgiﬁfusing | at e J?%theuggticalsfilte?? it is
Casi 1y OG0 200 ol Ui sRBsRR" 6 B 15 R G2lho rtdsfly iflbet ard i1 10
mul 1 praneeEpaiens amatacs e o B ohife LD it P plesfing Ay Preio iR
hous! ng{rerEtlFlE I%:gl:ll_veg:pa-ll_‘tle ldl\!c}ggll;rgf %Ie 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 mechanjsm, it is possible to decrease a
number of components. In addition, since the long side edge part of the LED board 1s 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 e i nent._ of this.invention. .. Flg. .2 i . o
o oos” BREette fepRg, 208 U} PRRling imlleh ok SQTHLBY i dluridy pfecflnism, it

nt". aview show ng
nechanj sm of. this

a pressing nenber, an boar d, and 0sj.ti oni
e nbod BRI 8 Rpetign i LD g8 Siecutiieh hofk Tobiable” BibRy 5 st (i roHBE BBEET oni ng
mechanism Fig. 5 is a view show ng an extending_ part qof an_electric cable
of t hi & tedwubagntAs girgsults this amaneshsplotRE P RIE ARRdied;ta publet-shared) typ
i um E%%)i ng device of this

S.

[0014] In order to make it possible fo 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 selects 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
EMBCDYI NG THE | NVENTI ON [ 0019] Next, one enbodi nent of light illum nating

gy o B ARES AL Fel ML LA OF ) g'h?e:’l el erenee
device 1 of thE gnbodl m&*nth g 2 IS a crgss-se EP w of {_Mg\e | i ght
i |1 uninating dBW CelS12 VESY, Shoving a, presyipg ebe?réfr t vx?l SRYRTHEE an

LED board 2, a reSS| na nmenber 5 and a positioning mechanl sm7, Fig. 4is a
Cr 0SS- BEERAHAP t\théwbg B¥inhg t he positioning mechanism7, Fig. 5is a view
showi ng an extending part of an electric cable C of a housi ng 3, and Fig. 6
i s an expl odedFiget speeosswectionalwiow shersinginginlyithq mtwamgrvwh@wrée 1.

[ 0020] <Devi ce configuration> [0021] The light illum nating device 1

i rradi at es |i nEax 5 lis ghitwehowing ae drterding patiof ar celitag ¢abte 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 Hght illuminating device in accordance with
another modified embodiment.

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

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 pe;rspective 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 5 and a positioning mechanism 7, Fig. 4 is a cross-sectional view showing th¢
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.

10020] <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).

100221 ete tLhelight illum i ' ' . as: in
o IO Fi gk it elng Q0T hadibedfie ford o A REIG SR ATARESh D,
4 and the pressing. nenber 5..[0023],.The LED, board 2 is, .as.shown in Fig. 3,
2 ongih bRt S G EHETAE FOTKPRCERaTS & e 1 4Pior G TR PR BT 5
is arranged so that nultiple LEDs 21 are nmechanically nmounted on a surface
of a |l eh%@ e fhatispadpcts quiqumaticsyeace gpegiion 19 dierming aiethsr thes i aiflgmiorpehe
along a length direction with an optical axis of each LED generally aligned
in a predestdaosiofdt t@stmenseriadhy taking 2 imege ofi thepresistermingd dradigtioniaptacvittgns
(three rows in Fig. 3) in a wdth direction. The LED 21 is of a surface
mount i imagiygpdevideainet showinBD dedveings)tand b lowstiny thaofathed nmagacdata sitheh imagackage
211 whose shape is, for exanple, a thin rectangular plate. The LED 21 is so
ar r anggfbetdindg debice LidDsiedvamerdrswidgs). are arranged at a predeterm ned interval
in the long side direction and the short side direction respectively.

[ 0024] JiR2ouschgtraelyate 1i3ht BBNMAtinE dEViBe 1 domPAscBCAVKINE M FiRJ 1 GAAFaY @, part
301 that houses the LED board 2, thé heat conductive nenber 4 and the

pressi jo, (Y6 2; th Bgsﬁrgv?,'ameﬁﬁéaﬁdmg h%b%rh%nd‘&@%ré%&in%&eﬁlb@f‘ﬂat e metal

whose cross sectiona orthogonal to a longitudinal direction (an

el onga i rectj o 1S n I I : 11 4
concariotd}  “EhEFEoNRaR ARTE BonIRRRE', SRRy A LREAEPHIRET 108, |\
botto '], 33. .In_.addition, , the housi 3.1.s of.an-integrated hod or med
by neg]ﬁl\fao¢oré¢>‘€?t?léf’s fh(?ﬁﬂ%b lﬁqﬂé%tznﬁ al?;ﬁ?&e‘?r%f’ Py @ublrpgeoé‘gg) Sam &%t %‘ﬁ%faﬂ%a\fl% a

| ongi tudi nal direction are arranged on. ,an outer surfaces of the right and

| eft waougted pn agurfageept alengiieprindest §ircuil bprdisn@s HHATAgRPdwR 4 stegight fpeldne a
convexity formed between the grooves 3Mfunctions as a radiating fmF.

[ 0025] Fngthrdieeetienowith en oplcakaxib ef eashiLld D gengralydliseed inrawpdetgmineg dirpctigget ween
a back surface 2a of the LED board 2 and a bottom surface 30la (concretely,
an i nnend swarfgad & GRaroef ortrivdtipletro@snthizk ro@8in Iig. I)He aavidtndisdtien. nghedddave
part 301, and transmits the heat generated on the LED board 2 to the

housi ng1 & of Barfaeamonaihgugpd weereaTDED cdemant 21D ddranpabada Ednsdr of b phekapavi ng
a wdth generally the sane as or a little thinner than that of the LED

board 211 ¥ade SPhpaishkkidple, UGN r@&ngilki plar. TaYLED DI RAStefanbdietlat the
vi scoel asticity and insulating properties. In a condition where the LED

board g o9y SRl of QLRI MG ABARA%A] 4 iR 1bhSRE WrdBdnt SdhgsONE
dentedgggidggéggconponent, sﬁbhqgs a resistorf arrangé% on a bagk si de of

t he LEgugggggm%ﬁﬁgﬁgﬁb%%@QVy makes surface-to-surface contact with the back

surface e oard 2 and inproves thermal conductance efficiency
fromt r[](?(}ZIZIFI:) Z%hé ?IOIES?Eg %ag,ofgs] s oLvln i%SFig.f 2,t arﬁeacrégr%%oﬁgtir?g' concave part 301 that

houses the LED board 2, the heat conductive member 4 and the pressing member 5.

Concretely, the housing 3 is made of an clongate 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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100261The pressing nenber 5 has, as shown in Figs. 2, 3 and 4, nultiple

| ens parts 501 corresponding to each of the nmultiple LEDs 21, and pushes
the |l ong side edge part 201 of the LED board 2 toward the bottom surface
301a of the accommopdati ng concave part 301. In this enbodi nent, two
pressing nenbers 5 are continuously arranged in series to secure one piece
of the LED board 2 to the accommodati ng concave part 301. [0027] Concretely,

t he pr J: j f Y H! . j

sect | op il e HRRlRIE By 'sME EREREln o e AR Gl Eliod AP Brdledof Ber |

| ens forped t 51 where th n arts 501 are f and f e.parts
52 t haf‘mgr%‘és nglﬁefbgj%ﬁnfg& N ﬁﬁlé ?’o$2 gﬁ‘éaﬁlé’ﬁ T S ceoqrtggg’b}t%%swq‘ﬂo%dpaart 51
and are orthogonal to the lens forned part 51.. The_flange parts 52 are

ar r angeRRve 8@34"@”!3‘3?‘& &ReVes {E@tlagsMr@gla@ig gr‘ﬁg 32 of the housing 3
when t he gressing menber 5 is housed in the accommobdating concave Baé} 301.

Then, UYWAY al | The hens oppdictive meamheed isfarpogeh msshawa driiged bepyeeyra

flange parts 52 make contact with the | ong side ed?e parts 201 of the LED
board fyfaceleofihediED} bedrd § andip peitors guiffare 8614 vonsreiglyoan singesusice Fia afiRs 21
of the LED board 2. Wth this arrangenent, generally uniformforce is

appl i edottain tal 3Bpoyhs bateomattgiatipaedreaROiartaf0 1] el tedmBmite dreche?t goemitedonithe i S
possi ble to prevent the LED board 2 from being warped in a | ongitudinal

di rect 1B bdad 20@1 the Mdusih@ 32 Thatmeat kilduéthe Behbam end tand-tiepes heblaed the
fl ange parts 52 make contact with the |Iong side edge parts 201 of the LED

board Bayihd§ widih B the sRAe 36 Sr £ BltleRinhBothad BREHBE Y.ED bo#d 21 M8dd daht
irradi ated fromthe LEDs 21 passes through the lens parts 501. 100281The

0 PR T TR0 el BT RE S SE BRREY B

o BRI e BRI B SRR
become dented due to a component, such as a resistor, arranged on a back side of the LED board
2, and ideally makes surface-to-surface contact with the back surface 2a of the LED board 2 and
improves thermal conductance efficiency from the LED 21 to the bottom wall 33 of the housing
3.
[0026] The pressing 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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[ 00291Next, the securing nmechanism 6 and the positioning mechanism7 wll
be explained. 100301The securing nmechanism 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 30l1la side of the accommobdati ng concave part 301, and a second
surface 62 that is arranged on the other of the housing 3 and the pressing

R T R T P e o

first surface 61 is fornmed by a surface (a do rd.Jaci ng surface faci ng
the bomeTieS §rif dauses i T6: Mt ORI B 0, DR ASATE 56 PHcls °F he
concave grooves 31M and 32M arranged on the left and right. side \Nglls 31
and 32surfasspeichaitipny snd syrfacasS2h &b dierdipnge ants %mélﬁmcqn:tﬁcwﬂé}rgfg? loggsidgedge
direction. The second surface 62 is formed by a surface (an upward facing
sur f aceirts ZHoifrthe BRDdpen 3 mereopedificallacempenstifceslgeaeshewside phihe 1493 2lof  an
engagi ng projection 522 arranged on an outer side surface of the flange
part 53f thMIIBD pbd 0 hWaeh thiz aFiaggen®nt,epegagilygnifors fonteiis applisd 20 thedoug sidnged

at even intervals on the outside surfaces of the flange parts 52. The shape

of the £ROA8kNY1 BF BicaXD BPad22sd thatdit GetRsible 16 ipgdventahey LED boaahy fiend beisg
cross-section, conprising a surface (formng the second surface 62),

or t hog edli atlgﬁ%i WBr i QBoRS InNRAIINOM PhtatcNBatRhe B6fidie B RREIced 52 RBH an
i nclined surface at 1s continuous to the surface and that faces the

direct ot fbe BIRCD'HAR Bhiat itﬁgl%g&ggg@%{%%t@pan@m[&%im bBardatiR gt the

back surfac oar y attached to the heat

ducti nmb d the h ' i [ d
he. boPRATE P aEemBATY AL chaRaRban el TR dhe CERE 2 s foidaRe™ ' ©

the pressing nmenber 5 against the | ong side edge part 201 of the LED board
2, thelf'é‘ﬁ@ ?‘Rj'proj ections 522 fit into the concave grooves 31M and 32M
and the first surfaces 61 nmake abutting contact with the seconpd surfaces
62. [0028] Théhedight | Pumingting cherifiesh ?f dBisprmbediments campiiErsi HCFSYUIBE and
Fig. 4, convex parts 71 arranged on either one of the LED board 2 and the
pressi ngchende toseang thohEBhoaysial, the rat condagitysnasber fand thegressing meaberp
board 2, and the pressing nmenber 5 and that fits over the convex parts 71.
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.
[0030] 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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[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 nmenber 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 fornmed on the long side edge parts 201 of the LED board 2 correspondi ng

to the c X parts 71. ch.of, concave,par LS: ) from
25t deaShoiswPeed of e e Pane SOERRITI LA S, Foplive Y b holle S s
semcircle, [0035] Each center is of the,multiplLe |lens parts 501 coincides
ot eaERnbj B Grectiote eciepte ERES 53 (DT e B AT o B ¢ he
concave parts 72 over the convex parts 71, in a state that the first

sur f acéac8e snafeee), Zsinghin PPegSIEv AT et acRPmodpingsesHe Rt Fe ol gn weagng
securing nechanism 6. Concretely, the LEDs 21 and the | ens parts 501 are
posi t i progettioy 522 atringgd pn am outer sidgsufase okihadlangaphripRr t Muyltiplgdthers o &g Bar t s
71 into openings of the concave parts 72 on a board surface side. At this
tine, shggmenptojectibre JP2ndre rasrangedt diceven intevalsamt the thtsdvdsuwrncaviethp ftange 72
are arranged in the long side direction and in the short side direction, it

IS pospiny 8.t OTHRARASd Gthé BExakmPprajtctindb 22t al gefidralndght-anglo tridngld ine droszg si de
direction and in the short side direction. [0036] Furthernore, in the |ight
|11 um patipg &}E[}é{ 4 s@¥face B SEBEYG sitfacs BO)WoritBgdtiatlSo (He @RS ofN
electr?c %abfe ﬁé%’ Suﬁ%lgyng the nultiple LEDSMQH mfth el ectric power

ext endliﬁ%élﬁg.& g,feoﬁgesir%ﬁgc bdr¥e glgtg%igingﬂne’ﬁ s;qugI: 2O CShiiifioud b L BEFacwRRdls, as

shown ric extends fromthe corner 3C forned by
a long,side surface. 302.and. a shart si ce 303. Then it is so
arranggﬁngﬁﬁf%Fnggrgé%Ppgggggfgwém?gﬁg%g%#%ggsforned in a direction along
the longitudinal direction or in a dirgecti | ong .t hgrt, sjde direction
o r ot 40081 ol St i wieds 2 tERE D Blnds BB Ber TS <o
outside by neans of a guide groove 81 arran ed,gn a bl%fk Bog%ﬁ§, w?ich
shape iCQn‘z}leH@fF mempercd i the heah gonduccmesbenbisgighdnaifached idhe BOfPbstacst t he
housing 3, and can be transformed in the |ongitudinal direction or in the
short $Dteofthe acoimmdating emaavshart 39 bypressing thravess@g resmlean dasepsidhglopg e
corner part of the block body 8 and is fornmed to be wider as it approaches
t he corgk efgs parti0it dfehdLBDKobmidy tig: engd§i0g pofmtionsei22 fit, intodhe ¢dmeavegioags f aces
(the long side surface 302 and the short side surface

31M and 32M, and the first surfaces 61 make abutting contact with the second surfaces 62.

[0033] The positioning mechanism 7 comprises, as shown in Fig. 3 and Fig. 4, convex parts

71 arranged on cither 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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303) formng the corner, in a case of extending the cable C fromthe short
side surface 303, this enbodi nent adopts an arrangenent to |ocate the

el ectric 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. Meanwhile, in a case of extending the
cable Cfromthe |long side surface 302, this enbodi nent adopts an

ar r angepent | pcat el NSl i i of
he ohep oty bRl ShERkc FRRk SR TAET DTS AR PR ) e
electric cablﬁ C and.t@e short side surface 303 becone aligned. Wth this
arrang Crajy 38HTe8°6f freedomin nounting this light illuminating device
1 is inproved. [Q038] Next, .a process of assenbling the light i]lum nating
devi ce [403ghyi nga‘thrﬁe?!eé%léﬁﬁ@ﬁéfﬁﬁtlw Tans parta ) cqiteastes iyt ear b pRical s 91he he
drawi ngs. 100391First, the heat conductive nenber 4 is placed in the
accormbudine §EDs 7d dyditingly imertingfthe pchw RIS G2PVERE cpaverdired Lo 25td? awi ng
process or an extrusion process and with which a predeterm ned process is
provi décht the St surback 16é rhiles lenpbuiting céntact with theesedophsurfco 62tdidhd sepuiing 3,
and then the LED board 2 is placed on top of the heat conductive nenber 4.

[ 00401 Ngxshanidnn&. piCeaskrly, TRTIMEDsS21 and nise tdne chattnt5@1tdre pasidomsdp by titigzly
concave part 301 from an opening of the accommbdati ng concave part 301

unti | ‘iﬁk@n%?&q%ﬂmapém Bt bOME cbd2xafts 7 tiktbRPkiingerahé ehdatd parts® @oncave
grooves 31Mand 32M At a tinme when the engagi ng projections 522 are

Fitti nghyqisOssded §6k. 1 NHiQnisNEng Qe RuIEHIR QN EHeR 1Y BO Bord2Mpat @1 fahél Rbncave f aces

61 make an abutting contact with the second surfaces 62. At this tine, the
bot t f f . . is h
the 1 onieadlecRRERrm e ol fod kR RRN T s SyBl SRRAREESS 08 BRIBENS Ce
30l1la side.of .th ti 301 d.then.t.he bottom.end
cur t acaguion de £PPF 52 AR 187 BEF 0 anatk ek o0 AR BRGRg indr o Shat BUFT <

201. 100411in addition, at this time when the pressing nenber 5 is secured
to thedi®¥%oard 2, 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 bodd@36p soFemkarmersein thplightillyminatingdevisss! plthisembodingng apsqven Bfags- i n a
pl ane direction. As nentioned, it is possible not only to secure the LED
boar d 2,and hearheledttric catdi€tfonmmpplyinigghe multinkelLERe 2 p meblastiopavtes extSndsdramhe
housing 3, but also to position the LEDs 21 and the |lens parts 501 by
fittingloprenSer of thg hohenge Agaghagutpide] et otbarsw&d®, asrshowhhe Ko ric dveelgetooves
31M and 32M

cable C extends from the corner 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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[ 0042] Later, the block bodies 8 are threadably secured to both end parts of
the housing 3. At this time, the guide groove 81 for extending the electric
cable C fromthe corner of the housing 3 is forned for the bl ock body 8,
which is secured to the end part side where the electric cable C (not shown
in Fig. 6) extends. [00431<Effect of this enbodi nent> 100441l n accordance
with the light illumnating device 1 of this enbodinent since it is

possi b L0370 5 oEUS SokCror R t?v%aer%a%es gthh? nges?ae G5 4 HEURE side Bk Lhe

preSS| ousi Se o one securrng nec hani sm 6

al one, nunber of conponents an be r di.tion ce | on

i de. edt IgHRINE SeprcRer B GEPPEGRFYInE %ﬁ%%‘%ﬂ%?g ﬁ@“&ﬂ%@%ﬁﬁ@e s 5gso
~as to secure the LED board 2, there is no chance that, the LED bgard 2 warp
in a | emgpdimentadopisi ancarangementdo Jocatedhy electsie cablei mside (e dopsing ¢ 519 ght | v
contact the LED board 2 to the heat conductive nenber 4 easily and

r el i abkhe lonheidh eafacd 382 st te oufer crtwmigientalsupacy efighe olsefric F@hlﬁ ketdohe,
since the convex parts 71 of the positioning nechanism?7 fit into the
concav fongaidesuiidceal 02t hreosanbgrted ne Meawwhildy én & EBelvd axtdnding thesabledi fromrbleict i ve
menber 4, and the pressing nenber 5 are secured by neans of the securing

mec hanl[cﬁ"@ $ide kilirfdcs 300siPEabsédimpitsadopnan eangbient2td lacdde threelbaris cpalet 501
easily and reliably. [0045]<Qher nodified enbodi ment> [0046] The present

i nvent el theMusihi BistRY of thelshEit 3100 WarfARIHOR QB €ht Mk BRBim eréhtinheurface
foll owm ng explanatron, the sane parts as those in the above-nentioned

enbodi Op i e%cﬁgdﬁgﬁ%ggmpﬁlets 8 &E@b?ﬂ@&ﬂ&%ﬁ@d S Wih uﬁs mﬁ%anem a

enbodi exanpl e e pressing ne 5inth
above- ﬁeé‘ Ebfli gfnigeedgnnlblg grllorlrleﬁpmg ﬁl%qu'iﬁ ﬁﬁlﬁlinating device 1 is improved.

[0038] Next, a process of assembling the light illuminating device 1 having this arrangement
will be explained with reference to the drawings.

[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 accommeodating 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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multiple 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 pressing nenber 5
may have through bores 502 arranged to correspond to each of the multiple
LEDs 21. Wth this arrangenent, a nold part 213 of the bullet 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 from

ECSfe”‘EE%é?EET Pl A9 ‘gﬁ?%féﬁf%g%iﬁé g%feﬂ‘f’?‘féﬁogef?fféi 2’?%?4?%%?-{?2 h
' LEDs 2 1de.., [0 Lt . i
1 i ARG B s BV R MRS LB A ey combired O

diffusing plate for diffusing the |ight froE;the LEDs %gor an optical
filter PaYC BElScE: dranged on MieshEl doard 4 59 Higt theght Dhal aird the Igpsarpets efhigkied
wavel ength. Fig. 8 shows a perspective view of a light illum nating device
havi ngpesitigrefl i i pipng |difeetiona n dhspneptioped; floigpossitle gekompta sasugl the LER brard he
light illum nating device. The diffusing plate 9 is of a general channel
shape Enthe lmabsendsetitd member#emd thedpressing meinded S vip tthe hrowsmg Agbwtr dsa tsi ons
91 formed on each facing wall of the diffusing plate 9. The diffusing plate
9 can besitigiiht dEDBY2 eaghage Mhstpags SOLIBY ifingngby disertiag drsen@ging plojgriooy 622 3M
(mounting concave part) arranged on outside surfaces of the housing 3. Wth

this apften@eoBdive gidovésSIMOaad B3, to el im nate the use of a securing screw
in a case of mounting the diffusing plate 9, thereby reducing a nunber of

componggiss) _NBABCIlaliiedi Gl odhdaiiRuith ebtahdlifs BF BRHolangBIDer S
arrang I'n series. [0050]1n addition, 1I'f nmultiple pressing nenbers are

pr epar ' . 0 [ I Lt kS..P j hange
Phe cupy s g e AP Riolc MO RE, SR S@eBarie © honPBE HoRE ok e e b
secured to the housi sulg, Jt. 1S poss|ble t nuf act ur.e | i. ght

I un gt BeoRiR ame bty b whish 1CBRREhF st ePRHE SRt M deh Rl L
vari ous bhects. [0051] In addition, a part or all of the above-nentioned
enbodi FEhE CAROLSRRWRHYT B Y FxEREDdi ment may be appropriately combined, and it
is a mtter of course that the present invention is not limted to the
above- 48] onedEem efithiresmmbogifaentay be variously nodified w thout departing

fromthe spirit of the invention. | NDUSTRI AL APPLI CABI LI TY
[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 if 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 patts 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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[0052] Wth a sinple arrangement having a fewer number of conponents, it is

possible to provide a light illumnating device that can inprove the heat

di ssipating efficiency and, furthernore, that can position the LEDs and the
optical elenents, such as the lens parts arranged on the housing, reliably.

EXPLANATI ON OF CODES [0053]1 ... light illumnating device 2 ... LED board
21 h LED Zg(l) ... long side edge part 2a ... back surface of LED board 3
ousi n

[0045 <Other modificd onbe 1me1(‘i"r>C oncave part

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 predetermined 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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30la ... bottom surface of accommobdating concave part 4 ... heat conductive

menber 5 ... pressing nenber 501 ... lens part 502 ... through bore 6 ...
securing mechanism 61 first surface 62 second surface 7 ... positioning
mechani sm

[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.
[0051] 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] I ... light illuminating device

2 ... LED board

21...LED

201 ... long side edge part

2a ... back surface of LED board

3 ... housing

301 ... accommeodating concave part
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71 ... convex part 72 ... concave part C ... electric cable 9 ... diffusing

plate 91 ... nounting protrusion CLAIMS 1.A light illum nating device
conprising a lengthy LED board on which nultiple LEDs are | oaded, a housing
that has an accommobdati ng concave part to house the LED board, a heat
conductive nmenber that is arranged between a back surface of the LED board
and a bottom surface of the accommodat i ng concave part, a pressing
menber that ha nultl rts cor espondi n %%o each of the nultiple
LEDs and t hat gﬁ) Smis @ces(ﬁaécoéjb@% lélrgtco%cfav?ﬁ LED board agai nst the
bottom surface of the accommodat j ng concave part of the housing, a

securing nechaﬁlsnh@%?mg@gﬁﬁﬂﬁﬁn?%é LED board, the heat conductive nenber

and the preSS|ng menber to the housing, and
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 positioning nechanismfor positioning the multiple lens part relative to
the multiple LEDs, wherein the securing nmechani smconprises a first
surface that is arranged on either one of the housing and the pressing
menber and that faces a bottom surface side of the acconmpdati ng concave
part and a second surface that is arranged on the other of the housing and
the pressing nenber and that nakes an abutting contact with the first
surfacgggﬁgﬁgaces an openi ng side of the accommodati ng concave part,

t he po ng mechani sm conpri ses a convex part that is arranged on
ei t her _one Xﬁﬁkmﬁ LED.bogrd and the pressing nenber and a concave part that
i s arringed tEMAHRE dECs M EBhoar d and the pressi ng member and t hat
fits over the convex part, and ..each of the nmultiple lens parts is
posi ti oned #Epe®ydERpoarhen whichimyltple EBDsAEc108ds% vel y by naking the first
surface of the securing nechani sman abutting contact with the second
surface of a heusingshathiapan rasemaridginseracaye martie howpeyhg LERbeag t he convex
part of the positioning mechanisminto the concave part of the positioning
mechani sm i aheatstatuetivdimemberethprie sganggd fersen afpads setice hbthe ddi boaid aedige
part of the LED board so that the back surface of the LED board tightly

cont ach gofidie sk of aiedivedmmedaizghencav@pat,l i ght il lum nating device
conprising a lengthy LED board on which nultiple LEDs are | oaded, a housing

that has an, 3g&eRBOAahbdRdhAODRE avatipiRITend ParkkostiRspdidingHo ®RRMd the multipl@ heat
conductive ngﬁﬁer that is arrangedpketmeen a baéi surface of the LED board

and a peibofy tHk bAsks AMofd §ad &L TRAR thd EDBYaRY §5aRAL 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 part relative to the multiple
LEDs, 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 a convex part that is arranged on either one of the
LED board and the pressing member and a concave part that is arranged on the other of the LED
board and the pressing member and that fits over the convex part, and

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 abuiting contact with the second surface
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a pressing nenber that has nultiple through bores corresponding to each of
the multiple LEDs and that presses a long side edge part of the LED board
agai nst the bottom surface of the accomnmopdati ng concave part of the

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

posi tioning mechanismfor positioning the multiple through bores relative
to the nmultiple LEDs, wherei .the.securi nechani sm rises.a first
sur f acel fhmsequeing  merhgaigm ﬂn‘gibﬂfhgpmg e 5F ‘Pﬁetrﬂ%o“t?éllv% P dmtC ﬁgep Bﬁ’%@"g‘?

menber and that faces a bottom surface sjide of the .accommg%]i ng_concave
part amgchanisar g thecoagere PaEtofi e nositinpiad BEFhARSM HE Stal thah the  BIGSS N and
the pressing nenber and that makes an abutting contact with the first

sur f aceneatbdr prases trenlong eidi edes bt ob thet 1D hewd wadbaitthe backowrasseoifas LED

t he positioning mechani smconprises a convex part that is arranged on

ei t her boae tightly tetdciDhdhent dorainctitemepbessi ng menber and a concave part that
is arranged on the other of the LED board and the pressing nmenber and that
fits over the convex part, and each of the nultiple through bores is
positioned for each of the nultiple LEDs respectively by making the first

surfacg of hﬂfgh§ﬁﬁﬁﬁﬁdﬂﬂg@gﬁmr§ﬁﬂ% abutting contact with the second
surface of the securing nmechanismand by fittingly inserting the convex

part of theaﬁ)&%g&gtcggﬁpﬁaé_?gﬁ%wh%ﬁipfeqjmeag%g@(e part of the positioning

mechani smin a the pressing nenber presses the |ong side edge

part of the LED.board so that the,. t ard tightly
cont acts th@Lﬁﬂ'éséli‘g %ﬁtﬂﬁﬁg{lﬁfgmﬁ%o%telﬁgg@cgﬁ ; | Sﬁ{lseitﬁflﬁ%ﬁrl?g'?{a hg devi ce
described in_claim1l1, wherein, the housi i s fqrnmed a.draw Ss or
an extrusi oA hEatsoR .h"ﬁ?neif’?? r he @Tﬁgeﬁﬂgﬂgﬁlﬁg’ag\slﬁ%e%glgr :ﬁbﬂegoﬁﬁggfai m
2, wherein the housing is forned by a drawi ng process or an extrusion

pr oces @.bogomFidaqe; ol he aerommpaaing fgI¢RGPEE described in claim 1, wherein

a pressing member that has multiple through bores corresponding to each of the multiple
LEDs and that presses a long side edge part 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 through bores relative to the
multiple LEDs, 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,
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on both outside side surfaces of the housing is a nounting concave part
that nakes it possible to nount a diffusing plate, which diffuses the |ight
fromthe LED or an optical filter that selects and transmts only a
predet er mi ned wavel ength, by being engaged with a nounting protrusion
arranged on the diffusing plate or the optical filter. 6.The |ight

i1 lum nating device described in claim2, wherein on each outside

side surface of the housjng is arranged a respect.i ve i ng_C part

that makes ihe POBIECTIBE gIcf APMRFSEP gfcﬁg‘f%d’aﬁ‘{)tg?‘tels ?ﬁ%%%&feﬁs%rs&{%ﬁg 5 ght

fromthe LED or an optical filter that selects.and transmt on*

pr edet BER ot and\ibe pissring mpipbeand ¢ cORer§ LAt Wit 15 aé”ﬁ%ﬂf\l?‘} % OB'PBP %‘S i‘@rp

arranged on the diffusing plate or the optical filter. 7. The |ight

i | | um hedril agd thepressing ewobebend that il ayenthe copmes Rark and an electric cable

for supplying nmultiple LEDs with electric power extends outside froma

corner of tbghhefishengnulBple Tthevukh divires lid positienddn fordeashcel dess aruliide EEPE| ai m

2, wherein an electric cable for supplying nultiple LEDs with

el ect 1 i GpRANETy BXhARKS tHRUirsd siefatd oMthe searing meoharidne ah ebrgtingycontact 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.

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

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

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

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

5. The light illuminating device described in claim 1, 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.

6. The light illuminating device described in claim 2, wherein
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on each outside side surface of the housing is arranged a respective mounting concave
part that makes it possible to mount a diffusing plate that diffuses the light from the LED or an
opfical filter that sclects and transmits only a predetermined wavelength, by being engaged with

a mounting protrusion arranged on the diffusing plate or the optical filter,

7. The light illuminating device described in claim 1, wherein
an electric cable for supplying multiple LEDs with electric power extends outside from a

corner of the housing.

8. The Hght illuminating device described in claim 2, wherein

an electric cable for supplying multiple LEDs with electric power extends outside from a

corner of the housing.
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