LI GHTI NG APPARATUS USI NG LI GHT- EM TTI NG DI ODE TECHNI CAL FI ELD

[1] The present invention relates to a |ighting apparatus using
light-emtting diodes, and particularly, to a |lighting apparatus
using light-emtting diodes, in which a wide area of a road can be
illum nated al though the light-emtting diodes are used as a |ight
source, and design of the lighting apparatus can be easily nodified
froma basic structure to have a variety of |ight distribution curves
required for diverse illumnation on the road. BACKGROUND ART

[2] Generally, St?f?%ﬂ@?&?p% v Hd s fL%%‘H'-ri—hhﬁmgﬁEZ%%Hﬁﬁed al ong

a street for tra S y and security on the roa a suitable
type of street lanp is used depending on the places where the street
| anps are installed, such as a highway, a main street in acity, a

road i rcj district, aroad in a residential area, and the
BB 2O el

i ke. ghting apparatus includes a | anp housing
provided with a reflecting plate on the inner side surface and

instal | ed &8th sTPEePIESY IpdiFerdidRa NS1GHESsdd & hbimt e | fRpfeatus
t he Ianp,housiqggﬁnd,enLtting,Iight. There are various types of _
street UFARP pblEL UM 189 athrghtey alfbePRETWAVEATthe ti6h Portidn-BFg
a pole is bent and a lanp is attached at the end point, a bracket
type i APRAFehuHr apthesl gkt exnbhdety f¢igdashe Yropitofchh potdarmysr (HnR
is attached at the end of each branch, and a pol e-head type in which
a | anprpsdatcrached dhluhenapd oflahpedle. the light-emitting diodes are
used as a light source, and design of the lighting apparatus can
be easily modified from a basic structure to have a variety of

light distribution curves required for diverse illumination on

the road.

BACKGROUND ART

[02] Generally, street lamps are lighting facilities
constructed along a street for traffic safety and security on
the road, and a suitable type of street lamp is used depending
on the places where the street lamps are installed, such as a
highway, a main street in a <c¢ity, a road in a commercial
district, a road in a residential area, and the like.

[03] The 1lighting apparatus includes a lamp Thousing
provided with a reflecting plate on the inner side surface and
installed on a street lamp pole, and a light scurce mounted

inside the lamp housing and emitting light. There are various



[4] In addition,a high pressure nmercury |anp,a fluorescent |anp, a
natrium /|l anp, a general electric lanp, or the like is used as the

| i ght source. The street lanp emts white, yellow, or blue light by
the light source of a predeternmined color. It is apparent that the
street | anmp can be sel ected based on efficiency of power, intensity

of light, or atnosphere of surroundi ng areas. [5] On the other
hand, when the street |lanps are installed on the road, |ight

di st ri huypieen offors tdhesttr ilauts me leisghtsuah tdwe a dadyhiveavdesygneth twhich the
illumnate the road nost efficiently, and when bul b-type | anps are
used, itbbumoratibanodf at e lreodd ierdesdrgned 10nd |{dntedehddheat ogte end
with proper light distribution by adjusting a reflecting angle of the
refl ectioRacpl &f eopiovdledyps tihe dHinel siaecsed face thedhagp sl Nghe
[6] Generally, as shown in FIG 10, light distribution mainly used
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di stribution types, and except some special cases, the second

fourt h,Lisght ,dh SLELDNE £QBat YRCSnALR FBLDhY bsed:toeIdi S entd Veop o
|Ilunlﬁate st o% tﬁe ?ggds ga E%mever va??ous types cﬁp °r @
| anps p E as a light source in the conventlonal street |anps, such
as a hig bressure mercury lanp, a fluorescent |lanp, a natrium/l anp,

d the |i di d
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manuf act ured and cgnnot be mapual |l y aghusted b ﬁ Eurth nDre
t he |a%é;§°ﬁ§§8e% verJPsndt t "RFF&¥Pan2FRd bondt g€ anbu
pomer.the iike is used as the light source. The street lamp emits

white, yellow, or blue light by the light source of a
predetermined coleor. It is apparent that the street lamp can be
selected based on efficiency of power, intensity of light, or
atmosphere of surrounding areas.

[05] On the other hand, when the stireet lamps are installed
on the road, light distribution for distributing light on the
road 1is designed to illuminate the road most efficiently, and
when bulb-type lamps are used, illumination o¢f the recad 1is
designed to illuminate the rocad with proper light distribution
by adjusting a reflecting angle of the reflecting plate provided
on the inner side surface the lamp housing.

[06] Generally, as shown in FIG. 10, 1light distribution
mainly used for illuminating a road is divided into first to

fifth light distribution types, and except some special cases,



[ 8] Considering these problens, |ighting apparatuses using
light-emtting diodes (LED) as a |ight source are proposed recently.
Wth the advancenent of technol ogies, LEDs consum ng a snall anopunt

of power and emitting light of high brightness are devel oped, and use
of the LEDs tends to be gradually increased. Since light emtted from
t he high brightness LED has a high directionality, a lens unit (not
shown) for scattering light emtted fromthe LED chip and cl assifying
an i rr adticatsiengndange fiontraha 1ighicens staiBbtienstype30atenszinal dSubedsto
or the like is included when the LED chip is packaged in order to

i rradi atfFithenhilghidinechbpaahodt ght 0k adsdde area. [ 9]

However, since the lighting apparatus using LEDs has a rel atively

snal | radl@bnpn MY cGOMRAFELW thoasbukbitips L58At 2a§OH CEghavENGrée
radi ati on angl e of 360 degrees, it Is general that a plurality of LED

modul eg i s tABUNE &l O £ 416, Ot AMSUr faRE s s@ﬁnUQﬁﬁrap|ﬁH%hU”b£e9§ure
the housing and the |ighting apparatus |Ifun1nates a road using t
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securin% t he cut off-angl e_is necessarily needed. [ 12] However,
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conpared wi th conventional |anps, brlghtness of the LED is determ ned
by combi naf?®h o§0§59ﬁara99tyhaﬁeLEB§ Teepef bFehting| pgparatuses using
distribution is formed using the reflecting plate, a |ight

di stri bdghénemiehing shiddes arndEhi ghtneds bfdhithe siouglse | §re  proposed

| ow. Furthernore, there is a
recently. With the advancement of technologies, LEDs consuming

a small amount of power and emitting light of high brightness
are developed, and use of the LEDs tends to be gradually
increased. Since light emitted from the high brightness LED has
a high directionality, a lens unit (not shown) for scattering
light emitted from the LED chip and ciassifying an irradiating
range into a 12° lens, a 25° lens, a 30° lens, a 45° lens or the
like is inciuded when the LED chip 1is packaged in order to
irradiate the high directiconal light on a wide area.

[09] However, since the lighting apparatus using LEDs has a
relatively small radiation angle compared with a bulb-type light
seource having a radiaticn angle of 360 degrees, it is general

that a plurality of LED modules is mounted on the bottom surface



limt in formng light distribution that can efficiently illum nate
road surfaces, i.e., in formng light distribution of the first to
fifth light distribution types.Accordingly, an ideal array is

excl uded when the lighting apparatus using LEDs is manufactured, and
bri ghtness is provided depending only on the reflecting plate, and
thus the lighting apparatus is not widely used since illum nation on
the road is inefficient. [13] Furthernore, since it is difficult
to ef fiodi ent hppeirs pilpake unhe béathemhbiiedntr andt heeplluyakbihy ebphEDsys
light emtting efficiency is |owered due to the heat, and conponents
of theilighihageappar abas ¢adnnbe @asi kyrdasaged. plate [Frldvilded inside
addi tion, conventional street |anps using LEDS or general street

| anps yse a8ikeapspasestoprotects i pver in order to protect |anps
install ed inside the housing. However, since the protection cover is

mai nl'y foreg;as @ coNEaNeityPeRE0LRUdI N E oYL d %Ptﬁi@FaPif?F her 1ED
housing, a street lanp is formed in a shape protrudi ng upward and

downvardy.30d Querald ol Qlr-ihs | 3FPchBCLERSSS Mgl thE hoySi Dbser

i's coupleg w th the protection cover, ana thus it is inconvenient to

store %Bdsg%ﬁEg Eh%ukagEf-angle so that a passenger or a driver cannot
directly see the LED modules within a certain angle.

[11] However, since street lamps using the high brightness
LEDs may hinder walking or driving and cause safety accidents if
a pedestrian or a driver directly sees the light emitted from
the light scurce while walking or driving, securing the cut-off-
angle is necessarily needed.

[12] However, although the LED has a long lifespan as long
as to say semi-permanent compared with conventional lamps,
brightness of the LED 1is determined by combination of a
plurality of LEDs. Therefore, if light distribution is formed
using the reflecting plate, a light distribution area is small,
and brightness of the light is low. Furthermore, there is a
limit in forming 1light distribution that can efficiently
illuminate road surfaces, i.e., in forming light distribution of
the first to fifth light distribution types. Accordingly, an

ideal array is excluded when the lighting apparatus using LEDs

is manufactured, and brightness is provided depending only on



[ 15] Furthernore, fixing pieces are used to nount the LED nodul es

i nside the housing, and connection holes are fornmed inside the
housing at this point in order to attach the fixing pieces to the
housi ng. However, a portion of the housing where the connection hol es
are formed shoul d be thicker than the other portions of the housing,
and thus wei ght of the housing increases. Accordingly, workers should
nmake a lot of efforts with a great force when installing the street

| anp onrhicher@plestiangd phusejt ansl dithis cuhle tDidisimd | apberstugetis not
| anp. I'n addition, since the surface area of cooling fins fornmed on

the thigkiepgrtiisen efntbei housi mgcish r@l alievelonssmel eertrhanehhat of
the cooling fins forned on the thin portions, overall cooling

ef ficiencyhgyl owenedermore, [ 181nE8r ther moy e qiideitainnf akbs Lpkiéicat ey
into the housing due to a poor waterproof structure between the

housi ng;and Lbhe P eﬁégeneqralvcg%doﬁfi@rnp.tmst LB i0si ge g@%aouﬂagt

or electronic elenents 1 nstal a printed circult board are

af f ect by .the rai.nf.alls, -whi e u i of
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t he present inv L on has_been made.in view of the above problens,

and itoistéﬁ 2 ?géfg%fas %I%E%%éﬁllﬁﬁ%é%EFg# 98m698§rde a lighting
appar at us ing lLight-emtting diodes, in which a wi de area of a road
can be i1 1 Uhdhat & AIRGUGH t HEOTTGHLHHA L 1 7 RGPS ohBEPAr 85488d LRDS, oF
| i ght source, and design of the Ii%hting aggaratus can be easi!g

modi fi 8§7FFBMm a°baEFcleTPacrEfedt 6T RRVBARS rPEPGEGRIPR gfipver in order

di stribution curves required for diverse illumnation on the road.
to protect lamps installed inside the housing. However, since

the protection cover 1is mainly formed as a concave type
protruding toward outside o¢f the housing, a street lamp is
formed in a shape protruding upward and downward, and overall
volume of the lamp increases when the housing is coupled with
the protection cover, and thus it 1is inconvenient to store and
carry the lamp.

[15] Furthermore, fixing pieces are used to mount the LED
modules inside the housing, &and connection holes are formed
inside the housing at this point in order to attach the fixing
pieces to the housing. However, a portion of the housing where
the connection holes are formed should be thicker than the other
portions o©f the housing, and thus weight of the housing
increases. Accordingly, workers should make a lot of efforts
with a great force when installing the street lamp on the pole,

and thus it is difficult to install the street lamp. In



[ 18] Anot her object of the present invention is to provide a lighting
apparatus using light-emtting diodes, in which a plurality of LED
nodul es is selectively arranged, as point |ight sources, on the

i nner peripheral surface of the housing which has a symetri cal
structure in the radial direction so that a desired |ight

distribution type may be inplenented, and thus characteristics of the
desired light distribution type can be inpl enented. [ 19] Anot her
obj ect aalithenpr eserts itheedufhdess deProvi deocaihyghtinBg fappRKdatds the
using light-emtting diodes, which is provided with angl e adjusting

bl ocks thhak @arteasi lof reeein ARy uralidyatofvary esndiorea tHlay adidy of
of LED nodules while formng a desired radi ati on angl e when a

pl ural ichy Qfocllijg'lhg} 80ME Ceobhagksn Nstdl kagnWiddt ke sp! Lwéfatm of o bEDhg

nodul es i s inst ed on the inner peripheral surface of the housing.

[ 20] A@@%Qg&eggyegg ofwdpeapresent invention is to provide a lighting
apparatus using li1ght-emtting diodes, which can be easily assenbl ed.

TECHNI CAL f‘%}(;” | gﬂrthetrmla%% 1o acqermbish ”]ﬁﬁt%%‘é% %It%“the - hopsing

accordi ng ne aspec the present |nven there is
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havi ng "an open om an rOV|de el recervin Eone

di anmet er %nCﬁeases toward t he | ower, { if #Ch t he i nner, side
surf acBT8FSFhECPecEPVFhy cBnchv®Pi st 53 ¢ ?%neﬂn?+|?)eF?ﬁLnQﬁqﬁkP%ﬁ or
nDuntlng surfaces, and a pluralltf of coolln% fins is predom nantly
f or med SSRCEREN bt &1L SsuF PR 19 a OPadh alPTER46E t ot Bespabeardt are
regular intervals; a plurality of |ight source bl ocks nounted al ong
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a plurality of LED nodules installed on the outer surface of a

pl ural Btyeef bamPe- adj usting bl ocks having multi-step inclined
surfaces, set to different radiati on angles and bri ghtness, and
nmounted at positions selectively determned on the plurality of
mounting surfaces so that light emtted fromthe LED nodul es can

i npl enent a predeterm ned IDTFULOHUREr OFUTNYBNTYON; and a protection

cover for covering a |lower portion of the housing.
TECHNICAL PROBLEM

[17] Therefore, the present invention has been made in view
of the above problems, and it 1is an object of the present
invention to provide a lighting apparatus using light-emitting
diodes, in which a wide area of a road can be illuminated
although the light-emitting diodes are used as a light source,
and design of the lighting apparatus can be easily modified from
a basic structure to have a variety of light distribution curves
required for diverse illumination on the road.

[18] Another object of the present invention is to provide
a lighting apparatus using light-emitting diodes, in which a

plurality of LED modules is selectively arranged, as point light



[ 22] The housing may be fornmed to be thin and uniformin thickness in
order to expand the surface area of the cooling fins.In addition, the
hori zontal cross section of the housing may be fornmed in any one of
shapes including a circle, an oval, a rectangle, a square, and a

pol ygon. [ 23] The angl e adjusting block preferably includes: a
penetrating hole for guiding a wwre drawn out fromthe LED nodule to
the rear side to pass through the angl e adjusting block; and a duct

uni t exbemrded|y drorokd ahnemre sirdehefratiheswatd & adf ushienthdl gl WNech
end of which is conmunicated with the penetrating hole, for guiding

the W hest & asprmét £t £1 r sdirticPeae diAceedi Fghyal SHNEEcWM @Sshb tiHhe 2
housi ng can be put in order, delay of work caused by wiring can be

preventied ;wAaN PRI €AaBEe: hS PORf ORI may b 24hp] Bn@ddid | OBndt Nehus
plurality of cooling fins is formed to have a thlcﬁ coollng fin at
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are preferab y forned on the inner side the relatively t
cool i ng F A QHQQg the plurality of cooling fins in order to fIX t he
angl e ad, usting fock In this case, the housing is preferably forned

to be thin t.hi ckn |n order .to. ex nd the surface
area of théfgg | As Oﬁ’é@&%m %gsglscy QST widh %1&11 te O provide

a lighting apparatus using light-emitting diodes, which is
provided with angle adjusting blocks that can easily receive a
plurelity of wires for a plurality of LED modules while forming
a desired radiation angle when a plurality of 1light source
blocks installed with the plurality of LED modules is installed
on the inner peripheral surface of the housing.

[20] Another object of the present inventiocn is to provide
a lighting apparatus using light-emitting diodes, which can be

easily assembled.

TECHNICAL SOLUTION

[21] Te accomplish the above object, according to one
aspect of the present invention, there is provided a lighting
apparatus using light-emitting diodes, comprising: a housing
having an open bottom and provided with a receiving concave
whose diameter increases toward the lower portion, in which the
inner side surfzace of the receiving concave is partitioned into

a plurality of mounting surfaces, and a plurality of cooling



housi ng can be reduced, and cooling efficiency of the cooling fins

can be i nproved. [ 25] Furthernore, the protection cover includes
a convex portion slowy depressed toward inside the housing as it
approaches to the center in order to minimze total reflection of
light emtted fromthe LEDs. Accordingly, overall volunme of the

| ighting apparatus is reduced, and thus it is easy to store and carry
the lighting apparatus. [26] In addition, the lighting apparatus
furt hefioenpis sesedofixbnglyi ngprfmed f oxedihe soppert isigiet heupfatectinomn
cover to the housing; and a packing unit installed along the outer

Ci r cunfrapignce stfapiehe: priod eephoad caveregdn rprieitectdang ;wat esl et meen of

the protection cover and the housing. The packing unit is
preferabpyeprasdded middka pbuhakbit wiehgseald ngoproj gt isaRgaakong tHge
outer circunference of the packing unit. [27] The lighting

appar atugefurd Her eempinsesoudiRgl n;ﬁ%ﬁide‘éim i bRard poupsied-§ooke 1Ep
spaced apart fromthe inner top Surface of the housing, for supplying

pover t0.thesLERS IR Ar ialzat ahel é&&@fl beard-isca doyhlg Siide R4 nzsr?%le

circuit board, in which electronic elenents are installed on the to

surfacgysand: a9 aphen - ERUody! endsci nstdl | edo99nthe hpttomsurface.

different radiation angles and brightness, and mounted at
positions selectively determined on the pilurality of mounting
surfaces so that light emitted from the LED modules can
implement a predetermined light distribution type; and a
protecticon cover for covering a lower portion of the housing.

[22] The housing may be formed to be thin and uniform in
thickness in order to expand the surface area of the cocling
fins. In addition, the horizontal cross section of the housing
may be formed in any one of shapes including a circle, an oval,
a rectangle, a sgquare, and a polygon.

[23] The angle adjusting block preferably includes: a
penetrating hole for guiding a wire drawn out from the LED
module to the rear side to pass through the angle adjusting
block; and a duct unit extendedly formed at one side of the
angle adjusting block, one end of which is communicated with the
penetrating hole, for guiding the wire to a printed circuit

board. Accordingly, since wires in the housing can be put in



[28] It is preferable that a power element installed on the printed
circuit board is supported by a spacer arranged between the power

el ement and the top surface of the printed circuit board and contacts
with the inner top surface of the housing, in order to dissipate

heat . [ 29] According to another aspect of the present invention,
there is provided a lighting apparatus using light-emtting diodes,
conprising: a housing having an open bottom and provided with a

recei viorgleconcédwbyy i miwhwahk t keuisederbsi dérsngf acn obet heraveneiad nghen
concave is partitioned into a plurality of nounting surfaces, and a

pl ur al sy neknaaeki ng pensotrsediormed on the outer surface in a radial
shape to be spaced at regular intervals; a plurality of |ight source
bl ocks nounted almengaddie Muinting sunkacecpnobhedoinel siide ofs t Agrmed
housi ng, provided with a plurality of LED nodules installed on the
outer sWface of wdiRkURliitingofrianghke adiugti Ad+BLosks, 884 LOnnection
different radiation angles and brightness, and nounted at positions
sel ect i r QI t rak i o] i f 0

T aht errred T om {he THD Hodul bePeants mpr ambnr 2 tereterornaed he
| i ght di i but an pe; pr i I.I Cuit. dul e i.nst al-L ed
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power he.LEDs;. a . protection caver provided wi th a .convex .
or't1 of T4 iV colelt Rans 501 Ml d8 e touEr Ry e (i ddinating
to the genker i? oEger to mnimze total reflection af |ight egitte
from t REFEDs, FBr FRdverSHT a Fofer FSrPon of Pt Ak Yngf’rme P30
The di apeter of the_outer side surface of the housing i ncreases

t owar d "3 P Por FRORCHR fhe HPS amd OFEFouss n§*Pe Foriigd Fertace
have a uni formthickness, or_the dianeter of the outer_side surface

of the2R8asidy T3 seP°LdnBe LdASt or M IR FoURtY ngO¥RF# At e WEE Ihe ©f the
housing on which the plurality of angle adjusting blocks of the .

pl ur al PPYSHRY| iCt RBOUFEEUBPBck s ¢ostidld edf Fagidecy opfredho Brewking
an inclination angle. [31] In this case, the angle adjusting

bl ock Faysi Aehulde: improesdt one inclined surface for differentiating
radi ati on angl es when the LED nodul es are nounted; a penetrating hole
for guiding2al w Ferdhewnooat fohem phetéEDi omdulogetro iheludsy si deonwex
pass through the angle adjusting block; and a duct unit extendedly

for medpontibe tepowiyt héepngseedd) ustard) birockie onehe housing as it

approaches to the center in order tc minimize total reflection
of light emitted from the LEDs. Accordingly, overall volume of
the lighting apparatus is reduced, and thus it is easy to store
and carry the lighting apparatus.

[26] In addition, the lighting apparatus further comprises
a fixing ring for fixedly supporting the protection cover to the
housing; and a packing unit installed along the outer
circumference of the protection cover, for protecting water

between the protection cover and the housing. The packing unit



end of which is conmunicated with the penetrating hole, for guiding
the wire to a printed circuit board. ADVANTAGEQUS EFFECTS [ 32]
As descri bed above, in the present invention, |lighting apparatuses of
various desired light distribution types can be easily inplenmented by
conbining a plurality of |ight source blocks having a plurality of
LED nodules in a variety of forns on an angl e adjusting bl ock which
provi des di verse angl es inside the housing. [33] In addition,

si nce dachhrdffardabdy draowided ®iom a pluralliitty aff LE&Eh hidyl esopassesns
t hrough a duct unit of each angle adjusting block, the wires are
preventednbr eaebehngr dt soc et ¢ yeradd adgathd psicike nighenitc.

housi ng. Therefore, the plurality of wires is nmaintained to be orderly

arranged, apd)thusceffighency abpwetkusansbeHdwr o¥ggdrbed: a printed
mai nt enance i s performed. gﬁ] Furthernore, workability can be

enhancedrwhien the,ld ORbLAGeAPRA AbUS I ddist abled AdohherPol &rbr ctop

reduci ng wei ght of the housing, and the sanme tine, cooling
effici n r e S e f lin
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cur vat

which electronic elements are installed on the top surface, and
an amber LED module is installed on the bottom surface.

[28] It is preferakble that a power element installed on the
printed circuit board is supported by a spacer arranged between
the power element and the top surface of the printed circuit
board and contacts with the inner top surface of the housing, in
order to dissipate heat.

[29] According to another aspect of the present invention,
there 1s provided a lighting apparatus using light-emititing
diodes, comprising: a housing having an open bottom and provided
with a receiving concave, in which the inner side surface of the
receiving concave is partitioned into a plurality of mounting
surfaces, and a plurality of cooling fins is formed on the outer
surface in a radial shape to be spaced at regular intervals; a
plurality of 1light source blocks mounted along the mounting
surface on the inner side of the housing, provided with a
plurality of LED modules installed on the outer surface of a

plurality of angle adjusting blocks, set to different radiation

10



and thus it is easy to carry the lighting apparatus, and the |ighting
apparatus can be easily stored while the protection cover is
assenbl ed into the housing. [36] Furthernore, water can be
prevented by a packing unit installed along the outer circunference
of the protection cover, and particularly, sealing capability can be
inmproved owing to a plurality of sealing projections forned on the

packi ng unit. BRI EF DESCRI PTI ON OF THE DRAW NGS [37] FIG 1l is a
per spechicuesvi endshomi gigcree 44 ,ghtaingly appatatusatusipg iltEBsisaceet. dehfyvé by
an enbodi rent of the present invention. [38] FIG 2 is an

expl odee tpenspedt iore thews shoai Ngy acki glitna@ngppardtds susingtidDs1ight
according to an embodi ment of the present invention. [39] FIG 3
is a Vieew:sbawrRgma theghpngodppacats UsbngmbEDSaf peaHtberkoté®M iqg ht
according to an enmbodi ment of the present invention. [40] FIG

is a pkartyiswesbaw Ngpd; | 'aghﬁ;k_ﬂﬂt@c@pfkfﬁ:td{ﬁtusineguh:g%r?sc&qrﬁd‘gtBO be
an enbodi nent of the present 1nvention. [41] is a

o ?iingggkbena&pyfﬁwﬁ%efwm aiphutalidy ofireQoLi ra& f’cHé Woullihier eps -
supplying power to the LEDs; and a protection cover provided
with a convex portion slowly depressed toward inside the housing
as 1t apprcaches to the center in order to minimize total
reflection of light emitted from the LEDs, for covering a lower
porticn of the housing.

[30] The diameter of the outer side surface of the housing
increases toward a low portion of the housing, and the housing
is formed to have & uniform thickness, or the diameter of the
ocuter side surface of the housing is set to be uniform. The
mounting surface of the housing on which the plurality of angle
adjusting blocks of the plurality of light source blocks is
installed may be formed to have an inclination angle.

[31] In this case, the angle adjusting block may include:
at least one inclined surface for differentiating radiation
angles when the LED modules are mounted; a penetrating hole for
guiding a wire drawn out from the LED module to the rear side to

pass through the angle adjusting bklock; and a duct unit

extendedly formed on the top of the angle adjusting block, one

11



[42] FIG 6 is a cross-sectional view taken along the line VI-VI in
FIG 4. [43] FIG 7 is an expl oded perspective view show ng an
angl e adj usting bl ock and LED nodul es. [44] FIG 8 is a
perspective view showi ng the rear surface of an angle adjusting

bl ock.

[45] FIG 9 is a cross-sectional view show ng a

protection cover.

end of which is communicated with the penetrating hole, for

guiding the wire to a printed circuit board.

ADVANTAGEOUS EFFECTS

(32] As described above, in the present invention, lighting
apparatuses of various desired light distribution types can be
easily implemented by combining a plurality of 1light source
blocks having a plurality of LED modules in a variety of forms
on an angle adjusting block which provides diverse angles inside
the housing.

[33] In addition, since each of wires drawn out from a
plurality of LED modules passes through a duct unit of each
angle adjusting block, the wires are prevented from being
disorderly arranged 1inside the Thousing. Therefore, the
plurality of wires 1is maintained to be orderly arranged, and
thus efficiency of work can be improved when maintenance is
performed.

[34] Furthermore, workability can be enhanced when the
lighting apparatus is installed on the pole by reducing weight
of the housing, and at the same time, cocling efficiency can be
improved by expanding the surface area of cooling fins formed on
the housing.

[35] In addition, overall volume can be reduced by

depressing the protection cover toward inside at slow curvature,

12



[46] FIG 10 is a view showing a |ight distribution curve of each
light distribution type. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
[47] The configuration of a lighting apparatus using LEDs according

to a preferred enbodi nent of the present invention will be
herei nafter described in detail, with reference to the acconpanyi ng
dr awi ngs. [48] The |ighting apparatus 100 using LEDs of the

present enbodi nent can be fixedly installed at an arm 30 extended
from opedsitdeiof ithd st opapor tboraofryt hieheoléghOiag spamainskl Grndl the
when the lighting apparatus is applied, for exanple, to a street

| anp. Howeweri ngt heppaghtiagcappaiat uas100 oftdhwel pwrseat thweptbd8cEadn
be applied to indoor or outdoor parking lots, indoor |ightings,

tunnel govardikheskeBiedniredi tho®mdus e street |anps. [ 49]
Referring to FIG 2, the lighting apparatus 100
[36] Furthermore, water can be prevented by a packing unit
installed along the outer circumference ¢f the protection cover,

and particularly, sealing capability can be improved owing to a

plurality of sealing projections formed on the packing unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[37] FIG. 1 1is a perspective view showing a lighting
apparatus using LEDs according te an embodiment of the present
invention.

[38] FIG. 2 1is an exploded perspective view showing a
lighting apparatus using LEDs according te an embodiment of the
present invention.

[39] FIG. 3 1s a view showing a lighting apparatus using
LEDs from the bottom according to an embodiment of the present
invention.

[40] FIG. 4 1s a plan view showing a lighting apparatus
using LEDs according to an embodiment of the present invention.

[41] FIG. 5 is a cross-sectional wview showing a plurality
of cooling fins of different thickness.

[42] FIG. 6 is a creoss—-sectional view taken along the line

VI-VI in FIG. 4.

13



i ncludes a housing 110, a plurality of light source bl ocks 130
including a plurality of angle adjusting blocks 131 installed wth a
plurality of LED nodules 140, a printed circuit board 150
(hereinafter, referred to as a PCB), a packing unit 160, a protection
cover 170, and a fixing ring 180. [ 50] The bottom of the housing
110 is open for illumnation. The housing 110 is forned of a netal
havi ng excel |l ent heat conductivity, such as al um num or al um num

al | oy, cong#deri rigcheal tianshereaptodiat dpesspand ican bheewrastbadhar esh
in a pressure or die-casting nethod. A connection unit 111 is

ext endedlgy ef adradtahgobeosk den®fLidhendwlsssng 110 to be fixed to one
end of the arm 30, and the connection unit 111 has a certain space

unit 1lla feu]passicng ¢ WHUGhpELEH & 1l ROWRT e é@@wﬁrf the téke gramice
out frominside of the housing 110 into the arm 30. The connecti on

unit 131% ggnagglgig@ggg{yhgmgﬁgéﬁﬁ depending on the fields where the
| i ghti ng apparatus 100 is appli ed. [51] Referring to FIGs. 3 and

4, the hougpgg i $rRrow ded with I%&'VJ&QLCH%@V b fhdvhi C i
bottomis gpeg an& t he gianetero?%crea§és toward t éﬁumégg Bré@gbtlon
portiogoygg_inner side surface of the receiving concave is

partitioned into a plurality of nounting surfaces 112, and a
formed |

2 Paai ol " sKASE TS RE okt 4 Vel AR A ST ¢ hE ke S e

a radi al t 0 beé spaced a inferv

of the housing.110 Lt is.preferable to formthe plurality of cooling
fins 1% ggcgnélggﬁyd??%ﬁﬁ§#ll?ﬂ Pfirface to the top surface of the

housi ng

BEST MODE FOR CARRYING OUT THE INVENTION

[47] The configuraticon of a lighting apparatus using LEDs
according to a preferred embodiment o©f the present invention
will be hereinafter described in detail, with reference to the
accompanying drawings.

[48] The lighting apparatus 100 using LEDs of the present
embodiment can be fixedly installed at an arm 30 extended from
one side of the top portion of the pole 10 as shown in FIG. 1
when the lighting apparatus is applied, for example, to a street
lamp. However, the 1lighting apparatus 100 of the present
invention can be applied to indcor or outdcor parking lots,
indoor 1lightings, tunnels, and the like, in addition to the
street lamps.

[491] Referring to FIG. 2, the lighting apparatus 100

includes a housing 110, a plurality of light source blocks 130

14



110 in order to increase the area contacting with outside, since
cooling efficiency is inproved thereby. [52] Although it is
preferable that the external appearance of the housing 110 is forned
in a shape of a circular truncated cone and the horizontal cross
section is fornmed in a shape of a circle as shown in FIG 1, the

hori zontal cross section may be forned in a shape of an oval, a
square, a rectangle, or a polygon. [53] In addition, although

t he housicngdlitf iss pounetlitey bdvearagld asgtestimgr edsichg ddanwanstantded
a side wall is forned to have a uniformthickness in the enbodi ment

as an eianRpkeplutalstpossi bEe wedumpkeneot sherhousdngiideit opbave BSO
uni formdianeter, and a plurality of nounting surfaces 112 fornmed in
the reqeivingaeeReAVedMmside t e hoyisiangoomy, havepankingl ivied 160, a

surface. [54] A plurality of light source blocks 130 is fixed on
the pl BE:%'th)leB ABYaLT 1o Suérfcﬁ%sfl%é'i%go‘crﬁ'@;e 1Rgusing 110 in a radial
shape. This wll be described in detail bel ow. [55] Referring to

FIGs, 1 andsg 08%% $ORLLAGE B8 c113ubonged: 9N; LNBoONT Bh ST {0l ion.

t he housing are orne to be t an t fins

regul ai, L ”tr‘?ﬂ rT'i% | By tJﬂ{e%k‘i‘gECOO' kg oh Qnﬁxgﬁ?%a% c%lR' Ea'ﬂ 2

of adj acent cooling Tins 1 are orne erva

0 2 radhale 908,11 A4S 5858 RONECTLON BGhER.A14 L, T CS81YI 08,5

heat transfer and hardness and can be manufactured in a pressure
or die-casting method. A connection unit 111 1s extendedly
formed at one side of the housing 110 to be fixed to one end of
the arm 30, and the connection unit 111 has a certain space unit
11la for passing through certain power wires and the like drawn
out from inside of the housing 110 into the arm 30. The
connection unit 111 can be diversely modified depending on the
fields where the lighting apparatus 100 is applied.

[51] Referring to FIGs. 3 and 4, the housing is provided
with a receiving concave, in which the bottom is open and the
diameter increases toward the lower portion. The inner side
surface of the receiving concave is partitioned into a plurality
of mounting surfaces 112, and a plurality of ccoling fins 113 is
prominently and vertically formed in a radial shape to be spaced
at certain intervals on the outer surface of the housing 110.
It is preferable to form the plurality cf cooling fins 113 as

one body from the side surface to the top surface of the housing
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pi eces 132 (refer to FIG 7) for fixing the angle adjusting bl ocks
131 on the nmounting surface 112 are fornmed on the thicker cooling fin
113a. Accordingly, since the housing 110 and the cooling fins do not
need to be forned thick overall in order to formthe connection hol es
114 in the housing 110 unli ke conventional |ighting apparatuses, a
thin housing 110 with uniformthickness can be forned. Accordingly,

in the present invention, the weight and size of the housing 110 can
be redddédiconpdeedtw tihcecengenthenakehi ghhtagt appavatiusestsade, | $ince
the size of the housing 110 is the sane as that of a conventional

housi ngpolLhegsdffAcecat eai of itgwowablihegabyns 113 is increased as
much as the reduced thickness conpared with the conventional one, and
thus cool i pg2eff ingiteneyhcar be piprevedlc| bhhRetBer eRfGetfa Fl &pe2r ek
6, a plurality of fixing projections 117 for fixing the PCB 150

i nst al bed twket houehihal N18l a6t rinvineElienentshalhd 45 4 orm-em et -anested
top surface 118 of the housing 110, and a connection hole 117a for
recei ViBgeashhXikB@ RicGeohad 1l $rbakmad il ohne sf ipgrh@arie) ectdipel s 4
In this case, a plurality of penetrating holes 151 is formed in the
PCB 15(Q; he .pQ3i 4 J0Ns, C espondi.ng - ural ity of . fixi
projec?%g%égl%§,%§ﬁﬁhkgglP%%gistiggg g%ﬁ%%gﬁﬁﬁgrgﬁff§ §%Qﬁ¥€§n§%y be
PT O] eCE%gHédl% u3! “&q?p#’! Wzal éﬁyo‘%faj{,! xLng. plgees 153, A thls o)
poi nt, e pluralrty o i XIi'ng projections 1 functi ons as Spacer
to space,the PCB 150 apart fromthe inner top surface 118 of the
housinﬁoiggogb that high tenperature heat generated by the plurality
of LED nod 140 and transferred to the housing 11 y. hot. danage
Che P8 1565 Sht { dPn THALEARY nakFURLER oot AR satont & GPSRERr &
155 installed _on the PCB 150. . ﬂ&ﬁ;l On the other hand,, a doubl e

si de PEBVSuBhd43dMahe ERIN EAR HENUsSY HE EheA TR 1561e atrf a powvkrmed to
circuit of a sw tching node power supply (SMPS) nmethod and a constant
currenP?E%nétéﬁﬂf96mtg§écépﬁééiﬂnaﬁ@epF%VFﬁ@&eaﬁ Bife IPCHXAIP Uen tif sLs
case, a power elenent 156 installed on the PCB 150 is supgorted.by a
spongeP257ikhel toniaetenent hthheheumird t b0 sip fhaes 14 8unf fete dours tay
110 in order to dissipate the heat. In addition, when a plurality of
LEDs isndssopilatedion chemPOBLin® swrbrces 112 i ipireerbnin atlewl| mrceifving
the lighting apparatus 100, an anber LED nodul e (not shown) can be

i nst al tedcawe t ives b tidm Sunfsicsy ofayt hevEeCBnlb0cl hnednmbungéd¢c®n Wit h

the plurality of LED nodules 140 installed on the side surface of the
recei ving poticave pfiurheiboustnidid soubncdesldokenmI0 als aftheyd cal ahe
in addition to cool/white and warn white col ors. [ 58] Referring
to Fl GsluraBigly 8oft hRophuLAyi tyurdfaddsght12 of the housing 110 in a

a

radial shape. This will be described in detail below.

[55] Referring to FIGs. 1 and 5, some cooling fins 113
formed on the outer surface of the housing 110 are formed to be
thicker than the other fins at regular intervals. That is, a
thicker cooling fin 113a and a plurality of adjacent thinner
coeling fins 113k arxe formed at regular intervals in a radial
shape. In this case, connection holes 114 for receiving fixing

pieces 132 (refer to FIG. 7) for fixing the angle adjusting
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source bl ocks 130 includes the angle adjusting block 131 and the
plurality of LED nodules 140 installed on the angle adjusting bl ock
131. [59] The angle adjusting block 131 is fornmed of a netal
material that is the sanme as that of the housing 110, preferably a
nmet al having excellent heat conductivity such as al um num or al um num
al l oy, considering heat transfer and hardness and can be manufactured
in a pressure or die-casting nethod. [ 60] The angl e adj usti ng

bl ock b3dbcks Aéuagbhy ther mednithng khexahedr dh2 have nfoane@ctanguéathbeker
squar e shape dependi ng on the nunber of LED nodules 140 installed on

t he fresablinde,fiandl B3guct Adaicrdidgllys priedem ftent hyusongedion de the
top surface of the angle adjusting bl ock. [61] In addition, a

pl ural kbylehgf ifXheg ddoes ed sd Wdretbridd el @re@dl 1t hen fOtder to
corners of the angle adjusting block in order to fixedly install the

angl e adi-wsticRg bleaketdloAn hheeBOUNGLNG;guUrtRse Ad2s0h thfldleU@hﬂgke
110 using the fixing pieces 145. Milti-step inclined sur?aces 133a

and 13%9&%&8%9' 1 ngn £ 16y Plagalid o s LER ”‘Eﬂ‘iheshéﬂglﬁgl E@rtv@iﬁh

angle are forned on the front side of the angle adjusting

SO thag nt B8 % gh;idy e@%p4£ﬂ{u§ 18 by ghQ?&f%%i%h ?ndqﬁk!egresent

i ght distribution c aracteristic.int |s case -ste

dopend RIHREHo BT PP ORAt of T heL ERgPb BOF LRV RY Bl bokectistos T4GR%ea

mstalledpgge&hgl Jurality long?ur§5g lﬁgréﬁb O fiidss, and if the size

of the housing 110 is the same as that of a conventional housing,
the surface area of the cooling fins 113 is increased as much as
the reduced thickness compared with the conventional one, and
thus cocling efficiency can be improved.

[56] Referring to FIGs. 2 and 6, a plurality of fixing
projections 117 for fixing the PCB 150 installed with certain
electronic elements 155 is form on the inner top surface 118 of
the housing 110, and a connection hole 117a for receiving a
fixing piece 153 is formed in the fixing projection 117. In
this case, a plurality of penetrating holes 151 is formed in the
PCB 150 at the positions corresponding to the plurality of
fixing projections 117, and the PCB is fixed to the plurality of
fixing projections 117 using a plurality of fixing pieces 153.
At this peoint, the plurality of fixing projections 117 functions
as a spacer to space the PCB 150 apart from the inner <top

surface 118 of the housing 110 so that high temperature heat
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[62] In addition, a wire insertion hole 138 passing through fromthe
front to the rear is forned on the plurality of angle adjusting

bl ocks 131, and the duct unit 139 is extendedly fornmed at one side of
the angle adjusting block 131 to guide a wire 148 drawn out fromthe
installed LED nodul e 140 and inserted into the wire insertion hole
138 toward the PCB 150, so that a plurality of wires 148 can be
arranged w t hout being exposed to outside. The duct unit 139 can be

f or ned geaelmavedabgl tgkt byudefifieyent LBAgthddépentlihgand thensferred to
installation position of the angle adjusting block 131 (refer to FIG
6) . the[ @3judinmg hisocass; BaActorReciger he BB StEWnNphdtéhe fdrgucguse
isinstalled at the front end of the plurality of wires 148, and

Wi ringmegamubetaesenpki shedeil Bear BBt Bod1 Oheh S €155 NON & 181 CONNGE B PPOB
into a connector housing installed on the PCB 150. [ 64] The

pl ural iy of LED nodul es 140 includes a netal PCB 141 having a
roughly rectangul ar shape and a plurality of LEDs 143 installed on

the outer f?”?j aceofr e, et Al hglq@, 1%1'd-g1|1%lh%et§j!dé3%é‘4 uktB as an FR4

preferably forned of a board of a material having excel |l ent heat

conductiyl LY (S 1o AU N §ORPCLnal L0 Al Al Qf dhesel, andying

fixed tot I ned surfaces a and e angl e adj usting

0 0ok BRA-UBR, SRR, g, RSeR 140 |1 LM easpo pELeL ki

e R, TS IS TRl LA S e,
power element 156 installed on the PCB 150 is supported by a
sponge 157 and contacts with the inner top surface 118 of the
housing 110 in order to dissipate the heat. In addition, when a
pluraiity of 1LEDs 1is associated on the PCB 150 in order to
implement a color of the lighting apparatus 100, an amber LED
module (not shown) can be installed on the bottom surface of the
PCB 150 in combination with the plurality of LED modules 140
installed on the side surface of the receiving concave of the
housing 110 in order to emit an amber color in addition to
cool/white and warm/white colors.

[58] Referring to FIGs. 7 and 8, the plurality of 1light
source blocks 130 includes the angle adjusting block 131 and the
plurality of LED modules 140 installed on the angle adjusting
block 131.

[59] The angle adijusting block 131 is formed of a metal

material that is the same as that of the housing 110, preferably
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[65] Referring to FIGs. 2 and 6 again, the protection cover 160, the
packing unit 170, and the fixing ring 180 for sealing the front side
of the lighting apparatus 100 will be descried respectively.

[ 66] The protection cover 160 is installed at the opening of the
housi ng 110 to prevent foreign materials or noisture fromfl ow ng

into the housing 110 and fornmed of a transparent or sem -transparent
glass or synthetic resin material. As shown in FIG 9, the protection
cover H60ngtrecl utesimg corvekloontt heat 16bnsucghvliyyamdchl e yaluminum or
protruding upward as it approaches to the center portion. Curvature of
t he comvexipamt iadncifl ¢enirdfamaplilyeget eransédr cansi deyridngstsotzald can
reflection and penetration of light emtted fromthe plurality of

LEDs 143. mhhiuthetaesdexnparpiossdifdl d1s dqireddaded nat mkkaopr ot ection
cover 160 as described above, transmttance can be inproved by 6% or

nore conpaggdiW tihed A ple tYPRIHOMES -block 167] ikN RPAMILOForRCEn a
the convex portion 161 1s recessed 1nto the housing 110 when the

protectQRheqysh 48Qihg AOVBEEdnQR1i e hOUSHAge 110ap Y OhinBn @ nd Ney the
|'i ghting apparatus can be reduced conpared wth conventional |1 ght

appar g%ﬂ%éri BEWLED BoBLALSCUIARN FOVEI1IdH | 8hI N9l PEGIL UdeSe! ovalid o

out si de.
duct unit 139 is predominantly formed on the top surface of the

angle adjusting block.

[el] In addition, a plurality of fixing holes 135 is formed,
for example, at the four corners of the angle adjusting block in
order to fixedly install the angle adjusting block 131 on the
mounting surface 112 of the housing 110 using the fixing pieces
145. Multi-step inclined surfaces 133a and 133b for installing
the plurality of LED modules 140 at a certain angle are formed
on the front side of the angle adjusting block 131 so that the
lighting apparatus 100 may i1lluminate with a desired 1light
distribution characteristic. In this case, the multi-step
inclined surfaces 133a and 133b are formed to have one or more
steps depending on the positions of the angle adjusting blocks
131 installed on the plurality of mounting suriaces 112.

[62] In addition, a wire insertion hole 138 passing through
from the front to the rear is formed on the plurality of angle
adjusting klocks 131, and the duct unit 139 is extendedly formed

at one side of the angle adjusting block 131 to guide a wire 148
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[68] The packing unit 170 is formed of a ring-shaped rubber material,
and an insertion groove 171 for receiving an outer circunferential

end 163 of the protection cover 160 is fornmed al ong the inner
circunference.ln addition, a plurality of sealing
projectionsl73isformed along the external circunference of the
packing unit 170, and the plurality of sealing projections 173
contacts with the housing 110 and the fixing ring 180 to inprove

seal i nglreapabiud t from the[ 69stEid el XiEYy modgl 48040s afror nedse el rimgo
shape in order to fix the protection cover 160 to the housing 110 and
has a dihenetire r dughint icor respendiity towhhe |ower poert 190, ofsd hehat a
housi ng 110. The fixing ring 180 is preferably forned of an al um num
mat er i allulrbRetyherhousierg 1480 .cathard | & Pgh gd e 8HutS 198 Dvd debaddd 2o
coupling projection 182 conbined with a coupling groove 118 forned

al ong theskawer perdiancef dme hoysi BEn1HR | Fofdder t0 haRRr WVeslightly
capability of coupling with the housing 110, and the fixing ring %

is fi X@@E)ﬁek@ﬁEa|l|e%@thn ddperRuy Noh 1Ry nacphubakbhy %sﬂt'lzshn%f the
pi eces 185. Accordingly, the f|X|ng ring 180 presses ang fixes

packi ngp @bta§§ﬁ ?gﬁgt$fb£%cﬁf@tffgfé¥“ﬁ3’F%éo the housi ng 110 by a

supportl n this case urallty of penetrating hol es

183 throug? g@lcq t?@ﬁ@l%%A gtg 3%) @ueges qgug%gses %ﬁ%ffrqﬁge

at the fixirng ring y of “connection 0

receiving.th X|n ce fo at , t he. housi Jale 110.

707 THE i PgRet hge %ﬁaﬁ?uirag?naﬂieﬁéE@%&&%@lma% ot i e
t he present |nvent|§n can i # E % a.varlet | i ght distribution
types, V&gl thé"se 8ndaF8°If“ AFT ght™ di %tr E}F?%n ?épesnsm ting  the
di versel y nodi fyi ng conbi nati on of the angl e adj usting bl ocks 131
havingCEéﬁﬁﬁﬁﬂﬁlﬁs 1HBE S R SR GRF P housing installed”on the PCB 150.

[64] The plurality of LED modules 140 includes a metal PCB
141 having a roughly rectangular shape and a plurality of LEDs
143 installed on the outer surface of the metal PCEB 141. The
metal PCB 141 is preferably formed of a board of a material
having excellent heat conductivity (e.g., aluminum, copper, iron,
or alloy of these) and fixed to the inclined surfaces 133a and
133k of the angle adjusting block 131 wusing certain fixing
pieces 145. In this case, penetrating holes 147 for passing
through the fixing pieces 145 are formed on the metal PCB 141,
and cconnection holes 137 for receiving the fixing pieces 145 are
formed on the inclined surfaces 133a and 133b.

[65] Referring to FIGs. 2 and 6 again, the protection cover

160, the packing unit 170, and the fixing ring 180 for sealing
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housi ng 110, and thus the degree of freedom of design is enhanced
when various types of |ighting apparatuses are designed. [71] In
addition, since each of wires 148 drawn out froma plurality of LED
nodul es 140 passes through the duct unit 139 of the angle adjusting
bl ock 131, the wires are prevented from being disorderly arranged

i nside the housing 110. Therefore, the plurality of wires 148 is

mai ntai ned to be orderly arranged, and thus it is easy to perform

mai nt enarcefrand efdée cbénmheof Lightkircanaearapuovedd will [] descried
Furthernore, workability can be enhanced since weight of the housing
110 i sreeguecedvbyyfornmng a plurality of cooling fins 113 on the
outer side surface and the top surface of the housing 110 in the

radi al direesi onrrand@tddie sAB¥d A1 6600k1 N sebfineenay @ BSening
i nproved by expanding the surface area of the cooling fins 113 forned

on thegkouskngoddOng 110 E33brE0eﬁngBk@ﬂgnlhQBérié?@sg}tﬁ@ﬂgﬁufé from
maxi m zed and overall volunme can be reducéd by depressing the

pr ot ec%ueulﬁQV%tJoﬁotBew@%gﬂ@ de; gt a%ldov‘ffﬁﬂﬁ%@t e, aa%a%f},g%rbht

easy to carry the lighting apparatus, and t I ghti ng apparatus can

be easgg;ﬁ torgd yhihe [PesPr Ok eghh Ol COVeLed §n ARSEIPI LA T MO IS, in

housi ng
FIG. 9, the protection cover 160 includes a convex portion 161

slightly and slowly protruding upward as it approaches to the
center portion. Curvature of the convex portion 161 1is
preferably determined considering total reflection and
penetration of light emitted from the plurality of LEDs 143. If
the convex portion 161 is provided at the protection cover 160
as described above, transmittance can be improved by 6% or more
compared with a flat-type cover.

[67] In additicon, since the convex portion 161 is recessed
into the housing 110 when the protection cover 160 is mounted on
the housing 110, volume of the lighting apparatus can be reduced
compared with conventicnal light apparatuses in which a
protection cover inflatingly protrudes toward outside.

[68] The packing unit 170 is formed of & ring-shaped rubber
material, and an insertion groove 171 for receiving an outer
circumferential end 163 of the protection cover 160 is formed
along the inner circumference. In addition, a plurality of

sealing projections 173 is formed along the external

21



[ 74] Furthernore, water can be prevented by the packing unit 170
installed along the outer circunference of the protection cover 160,
and particularly, sealing capability can be inproved owng to a
plurality of sealing projections 173 forned on the packing unit 170.

[ 75] Wile the present invention has been described with reference to
the particular illustrative enbodinents, it is not to be restricted
by the enbodi nents but only by the appended clains.It is to be

appr eccatedmfhatntdose skhkl ggdhirtcheuait cHiO,chandge dtie mpdivfryltihe of
enbodi ments wi t hout departing fromthe scope and spirit of the
presenkekDY L8t ipaR lchNDURERI A APPLE £ABS LIiIYh the [Hé&psihe hightandg the
apparatus of the present invention is applied to street |anps for

i 11 umi pakiAg ¢OARES180 NEWOTmd RS, sdaMpy idaphalihedyin a parking |ot,
and the like of various light distribution types. [CLAI My

[69] The fixing ring 180 is formed in a ring shape in order
to fix the protection cover 160 to the housing 110 and has a
diameter roughly corresponding to the lower portion of the
housing 110. The fixing ring 180 is preferably formed of an
aluminum material like the housing 110. The fixing ring 180 is
provided with a coupling projection 182 combined with a coupling
groove 118 formed along the lower portion of the housing 110 in
order to improve capability of coupling with the housing 110,
and the fixing ring 180 is fixedly installed in the housing 110
by a plurality of fixing pieces 185. Accordingly, the fixing
ring 180 presses and fixes the packing unit 170 and the
protection cover 160 to the housing 110 by a supporting latch
181. In this case, a plurality of penetrating holes 183 through
which the plurality of fixing pieces 185 passes 1s formed at the
fixing ring 180, and a plurality of connection holes 119 for
receliving the fixing pieces 185 is formed at the housing 110.

[70] The 1lighting apparatus using LEDs according to an
embodiment of the present invention can implement a variety of
light distribution types, e.g., the second to £fifth 1light
distribution types, by diversely modifying combination of the

angle adjusting blocks 131 having LED modules 140 inside the
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1. Alighting apparatus using light-emtting diodes (LEDs), the
apparatus conpri sing: a housing in which an inner side surface
is partitioned into a plurality of nounting surfaces and a plurality
of cooling fins is promnently fornmed on an outer side surface;

a plurality of light source blocks provided with a plurality of LED
nmodul es on an outer surface of a plurality of angle adjusting bl ocks
having multi-step inclined surfaces, and nounted at positions

sel ect iheglsyndet &t fi netndn e pltineal degree nelintfresdur f adesdebighe is
housing so that light emtted fromthe LED nodul es can inplenent a

pr edet enhinedd| Wwghth destpubutiypast ppelighding apparptotest aoa devegned.
for covering a |lower portion of the housing. 2. The apparat us
accordi ng teitl aitm kdashdoei,n dileecealdngf ivisaf T4 OuUsi ngu@arfrom a
arranged in a radial shape to be spaced at regular intervals.

3. Thepappanatyscaccandinbgul 8sclapnbdssvbetgtdugh hetid z@ntal ugI©SE39 of
section of the housing is any one of polygons including a circle, an

oval , ankect €addNdtangdusi&:x 131, thé- wm%sapmatp%v@%@edlﬁﬁom
to claiml, erein the angle adjustlng bl ock incl udes:

penetratipng r@ﬂls%rfd%rrl@u'gff‘egn%ed\‘ Eﬁsgﬁé\’%h%Uthc;lE@fﬂé h?leD ”Pﬁé‘i@féf’e,

a rear side to pass through the angle adjusting block; and
the plurality cof wires 148 is maintained to be orderly arranged,

and thus it 1s easy to perform maintenance, and efficiency of
work can be improved.

[72] Furthermore, workabillity can be enhanced since weight
of the housing 110 is reduced by forming a plurality of cooling
fins 113 on the outer side surface and the top surface of the
housing 110 in the radial direction, and at the same time,
cooling efficiency can be improved by expanding the surface area
of the cooling fins 113 formed con the housing 119.

[73] In addition, 1light transmittance is maximized and
overall volume can be reduced by depressing the protection cover
160 toward inside at slow curvature, and thus it is easy to
carry the lighting apparatus, and the lighting apparatus can be
easily stored while the protection cover 1is assembled into the
housing 110.

(74] Furthermore, water can be prevented by the packing
unit 170 installed along the outer circumference of the

protection cover 160, and particularly, sealing capability can
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a duct unit extendedly fornmed at one side of the angle adjusting

bl ock, one end of which is comunicated with the penetrating hole,

for guiding the wire to a printed circuit board. 5. The
apparatus according to claim1l, wherein the plurality of cooling fins
is arranged to have a relatively thick cooling fin at regul ar
intervals, and connection holes for receiving fixing pieces are
formed on an inner side of the relatively thick cooling fin in order
to fi xbeheimpgbeeddjonsinigngtdl eackplurality6.0fTheeappag atprs jacddodisngl 73
to claim1, wherein the protection cover includes a convex portion

sl oW y rdepressadthewaadkingiiei ¢ he7dhousi ng as it approaches to a
center. 7. Theappar at usaccordi ngt ocl ai mL, further conpri sing:

a fixing riing]fomHiixedtye SppRELLNG e tAlel e64$ OBeeaVedd iR with
housi ng; and a packing unit installed along an outer

ci rcunterepeacel tbheny aiaation Gover,yJiafa ket eGlddd neater, het ween o
the protection cover and the housing, wherein t he packlng uni t

i's proyided %%Qtﬁl&é'&a'b'yt Yeid E%BHEHeHEQJ ecld ofis1 Rl BP9 @k OLbSLnded
circunference of the packing uni

claims. It is to be appreciated that those skilled in the art
can change or modify the embodiments without departing from the

scope and spirit of the present invention.

INDUSTRIAL APPLICABILITY

[76] The lighting apparatus of the present invention 1is
applied to street lamps for illuminating roads, indoor lamps,
lamps installed in a parking lot, and the like of wvarious light

distribution types.
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8. The apparatus according to claim1l, further conprising a printed
circuit board nounted to be spaced apart froman inner top surface of
t he housing, for supplying power to the LEDs, wherein t he
printed circuit board is a double side printed circuit board, in

whi ch electronic elenents are installed on a top surface, and an
anber LED nodule is installed on a bottom surface. 9. The
apparatus according to claim8, wherein a power elenent installed on
t he pripet@dMsiircuit board is supported by a spacer arranged between

t he power elenment and the top surface of the printed circuit board
and contacts wth theghtiey t epmuaftace afside houghtgenitheirapy diodes
di ssi pating heat. 10. A lighting apparatus using

|'i ght - gmiebki Nt HE0885a r b hes apRRs At F£ONMpr i si ng: a housing
having an open bottom and provided with a receiving concave, in which

an inner side gifiage oh R@ﬁxﬁﬁcéﬁvhﬂae§oﬂ§ﬁ¥§ bﬁr@é&é'hk@”§9r£ﬂ£90§ed
plurality of nounting surfaces, and a plurality of cooling fins is

for med; ;araoa@ 4Le51SHLT Beenbingsfadkal ssbape, %@Oerw@gf 2 of gL Ping

interva lurality o f solrce cks prOV|

pl ur al | gp %]l@f% En‘?‘éé Oql Oarh[ an, +Qut er. L? pI ur ality of

angl e a jUS °n nDunted 05|t|ons se ve

that 11 ght %“mﬁoaa%ﬁ 5% ¢ /6 Ceo%bu E%ric%rnf%ﬁ%sek‘” niphreové‘fcf“e bt Hlithec?

|1 ght %&%&E&bgt'o? E&Ephmdules on an outer surface of a plurality of
angle adjusting blocks having multi-step inclined surfaces, and
mounted at positions selectively determined on the plurality of
mounting surfaces of the housing so that light emitted from the
LED modules can implement a predetermined light distribution
type; and

a protection cover for covering a lower portion of the

housing.

2. The apparatus acceording to <c¢laim 1, wherein the
cooling fins of the housing are arranged in a radial shape to be

spaced at regular intervals.
3. The apparatus according to claim 1, wherein a

horizontal cross section of the housing is any one of polygons

including a circle, an oval, a rectangle, and a sguare.
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a printed circuit nodul e nounted to be spaced apart from an inner top
surface of the housing, for supplying power to the LEDs; and a
protection cover provided with a convex portion slowy depressed
toward i nside the housing as it approaches to a center, for covering

a lower portion of the housing. 11. The apparatus according to
claim 10, wherein a dianmeter of an outer side surface of the housing
i ncreases toward a | ow portion of the housing. 12. The

appar at us adcor difhg tppelkatnsl@rcehdlpgntbhelrtuntli, ngesirdiacetion angle
which the plurality of angle adjusting blocks is installed is forned

t 0 havadgnsithali pabtrnivayk®es : 13. The apparatus according to
claim 10, the angle adjusting block includes: at | east one

inclined supf aeechontdinkf erand i a4 ngu&aﬂhﬁt lz0ny gl @saheduther AdaD the
nodul es are nount ed; a penetrating hole for guiding a wire

drawn @b frrfd%!@lfehetd-EP 'f%@&!' & il até’ e§55§' darbagRashd hah 18%usting
angl e adj usting bl ock; duct unit extendedly formed on a

top of theyangl g adjustlng bl ock, one end of which is comunicated
W th e penetrating hole, for gU|d|ng the wire to a printed circuit

board' a duct unit extendedly formed at one side of the angle

adjusting block, one end of which is communicated with the
penetrating hole, for guiding the wire to a printed circuit

board.

5. The apparatus according to «c¢laim 1, wherein the
plurality of cooling fins is arranged to have a relatively thick
cooling fin at regular intervals, and connection holes for
receiving fixing pieces are formed on an inner side of the
relatively thick cooling fin in order to fix the angle adjusting

block.
6. The apparatus according to <c¢laim 1, wherein the
protection cover includes a convex portion slowly depressed

toward inside the housing as it approaches to a center.

7. The apparatus according to ciaim 1, further

comprising:
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a fixing ring for fixedly supporting the prectection cover
to the housing; and

a packing unit installed along an outer circumference of
the protection cover, for protecting water between the
protection cover and the housing, wherein

the packing unit is provided with a plurality of sealing

projections along an outer circumference of the packing unit.

8. The apparatus according to claim 1, further comprising
a printed circuit board mounted to be spaced apart from an inner
top surface of the housing, for supplying power to the LEDs,
wherein

the printed circuit board is a double side printed circuit
board, in which electronic elements are installed on a top
surface, and an amber LED module is installed on a bottom

surface.

8. The apparatus according to claim 8, wherein a power
element instazlled on the printed circuit board is supported by a
spacer arranged between the power element and the top surface of
the printed circuit board and contacts with the inner top

surface ¢f the housing, thereby dissipating heat.
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10. A 1lighting apparatus using light-emitting diodes, the
apparatus comprising:

a housing having an open bottom and provided with a
receiving concave, 1in which an inner side surface of the
receiving concave 1s partitioned into a plurality of mounting
surfaces, and a plurality of cooling fins is formed on an outer
surface in a radial shape to be spaced at regular intervals;

a plurality of 1light source Iklocks provided with a
plurality of LED modules installed on an outer surface a
plurality o¢f angle adjusting blocks, and mounted at positions
selectively determined on the plurality of mounting surfaces of
the housing so that 1light emitted from the LED modules can
implement a predetermined light distribution type:

a printed circuit module mounted to be spaced apart from an
inner top surface of the housing, for supplying power to the
LEDs; and

a protection cover provided with a convex portion slowly
depressed toward inside the housing as it approaches to a center,

for covering a lower portion of the housing.

11. The apparatus according to c¢laim 10, wherein a

diameter of an outer side surface of the housing increases

toward a low portion of the housing.
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12. The apparatus according to claim 10, wherein the
mounting surface on which the plurality of angle adjusting

blocks 1s installed is formed to have an inclination angle.

13. The apparatus according to <c¢laim 10, the angle
adjusting block includes: |

at least one inclined surface for differentiating radiation
angles when the LED modules are mounted;

a penetrating hole for guiding a wire drawn out from the
LED medule to a rear side to pass through the angle adjusting
block; and

a duct unit extendedly formed on a top of the angle
adjusting block, one end of which is communicated with the
penetrating hole, for guiding the wire to a printed <circuit

beoard.
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