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generated from the LED while minimizing light obstruction and glare.
BACKGROUND OF THE INVENTION

[0004] For years, people have used traditional incandescent or fluorescence
lighting apparatuses in order to address their interior lighting concerns. However,
such lighting apparatuses present a number of drawbacks. For example, the
popular AR111 halogen apparatus presents the following drawbacks -- relatively
high power consumption, inefficiency of light dispersion due to the placement of
its metal shield in the line sight of the halogen bulb, and its limited effectiveness in

preventing glare from the halogen bulb.

[0005] Recently, a number of LED lighting apparatuses have been designed to

replace the AR111 halogen apparatus, as well as other traditional incandescent or



[ 0005] Recently, a nunber of LED Iighting apparatuses

have been designed to replace the ARL 11 hal ogen
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orfluorescence |lighting apparatuses. Typically, in

such LED lighting apparatuses, the LED |light source is
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[0007] In light of the above, there exists a need to further improve the art.
Specifically, there is a need for an LED lighting apparatus that eliminates or
reduces glare, and has an improved, compact thermally-conductive assembly
which promotes efficient heat dissipation generated from the LED (such as a high-
powered LED) while minimizing obstruction of the light path and the number of

components needed in such assembly.

[0008] In accordance with an aspect of the present invention, a lighting
apparatus comprises a main housing; a reflector disposed within the main
housing, the reflector having a front side and a rear side; a top rim thermally
coupled to one end of the main housing; a heat conducting body positioned to
face the front side of the reflector, the heat conducting body comprising a heat

pipe thermally coupled to the top rim; at least one light-emitting diode thermally
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[0008] In accordance with an aspect of the present

invention, a lighting apparatus conprises a main
whowsitsgel a refl ector di sposed within the nai nPEIDA32009/000689

the reflector having a front side and a rear side; a

top rimthermally coupled to one end of the main

housi ng; a heat conducting body positioned to face the
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[0046¢ oAmmglringaanﬂth@w agpanéof the prasenpinyestioni ihedmateenducting

o Sre sy B 7 g8l RORH I g oL Fiatt Big @hpafting oioce
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aspect of the present invention, the reflector has a

central optical axis; the I|j ht|n appar atus further
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aluminum or any other high-heat conductive material.

[0012] According to another aspect of the present invention, the heat conducting
body is bar-shaped, and wherein at least one end of the heat conducting body is

thermally coupled to the top rim.

[0013] According to another aspect of the present invention, the reflector has a
central optical axis, and wherein one end of the heat conducting body is
positioned near or at the central optical axis of the reflector, and is thermally
coupled to the at least one light-emitting diode.

[0014] According to a further aspect of the present invention, the lighting

apparatus further comprises a metal cladding coupled to at least a substantial
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[0012] According to another aspect of the present

i nvention, the heat conducting body is bar-shaped, and
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is thermally coupled to the top rim [0013] According

to anot her aspect of the present invention, the

reflector has a central optical axis, and wherein one
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further aspect of the present invention, the lighting
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[0019] According to another aspect of the present invention, the lamp base is an

E26 lamp base, a GU10 lamp base, an E27 lamp base, or a GU24 lamp base.

[0020] According to a further aspect of the present invention, . the lighting
apparatus further comprises a mounting plate thermally coupled to the at least
one light-emitting diode; and a mounting platform thermally coupled to the
mounting plate and the heat conducting body. The mounting plate is made of a
thermally-conductive material, such as copper or any other high-heat conductive

material.

[0021] According to a further aspect of the present invention, the lighting
apparatus further comprises a glass cover coupled to the top rim, wherein the
glass cover at least covers the reflector, the heat conducting body, and the at

least one light-emitting diode from external environment.



E26 | anp base, a GUL10 | anp base, an E27 | anp base, or
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BRIERDESORETION OFRTHE DRIAVWANRGSAccording to a further
aspect of the present invention, the lighting

apparatus further conprises a metal core PCB. cou upl ed
[Ongﬁ)t her the plgggge@@élliu§§ﬁ§|@gﬁhq prggent invention, the drawings reflect

a form which is presently preferred; it being understood however, that the

invention is not limited to the precise form shown by the drawings in which:

[0025] FIGURE 1 is a perspective view from the top side of a lighting apparatus

according to an aspect of the present invention;

[0026] FIGURE 2 is a perspective view from the bottom side of the lighting
apparatus shown in FIGURE 1;

[0027] FIGURE 3 is an “X-ray” view from the bottom side of the lighting
apparatus shown in FIGURE 3;

[0028] FIGURE 4 is a cross-sectional perspective view from the top side of the

lighting apparatus shown in FIGURE 1;



di ode and the nounting platform BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 0024] For the purposes of illustrating
W b@opsgsent i nvention, the drawi ngs refl ect aPEDCAR009/000689
which is presently preferred; it being understood
however, that the invention is not |imted to the
preci se form shown by the draw ngs in which: LOOZS]
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the Bbb AR AGRR Bhen T BTPRE R ™2 175 perspect i ve

view fromthe bottomside of the |ighting apparatus

[0030PWIGURE! 63iRka &iodsOétTibn&l efEoS thes lightirigi-appptatus esiiown in
fromthe bottomside of the I|ighting apparatus shown

FIGURFI'GURE 3; [0028] FIGURE 4 is a cross-sectional
perspect|ve view fromthe top side of the lighting

[oogﬁg%f@wﬁ ‘g‘%‘ éncr%ls%%t&nélog%%% & @RRowr Shéat p é)éa (from

Ss sec ion perspective view fromthe bottoms
httmf/eh dkipedibtargivikippaage tieas Hoipa_MecRa@sREpig); [ 0030]
FIGURE 6 is a cross-sectional view of the |ighting

1003Bp S RE T a iesiPering Kissh! b deMinpRRArEfs "according to

ané}hépaédeedfﬂ thH@, PrRAkAt PREAUbK _
| mage: Heat _Pi pe_Mechani smpng); [0032] FIGURE 8 is a

per S'Eect ive view of a |i ghting apparatus according t
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apﬁ’"’?raﬁis Srﬁf? E‘ IQLZ@E own in FIGURE 8 [0034] FIGURE 10
is a cross-sectional perspective view of the |ighting
[003aP aF B URESTDNa trogstddBbndl; pdrepSétiveRi&WIE tAd lighting apparatus

anot her_cr oss sectional perspective view of the
shqwry it FiGsURE 8;
[0035] FIGURE 11 is another cross-sectional perspective view of the lighting
apparatus shown in FIGURE 8;

[0036] FIGURE 12 is an exploded perspective view of the lighting apparatus
shown in FIGURE 8;

[0037] FIGURE 13 is an exploded cross-sectional view of the lighting apparatus
shown in FIGURE 8;

[0038] FIGURE 14 is a perspective view of a heat conducting body (cladded heat
pipe) with an LED coupled directly onto according to an aspect of the present

invention;

[0039] FIGURE 15 is a perspective view of a heat conducting body (non-cladded
heat pipe) with an LED coupled directly onto according to another aspect of the

present invention;



apparatus shown in FIGURE 8; [0036] FIGURE 12 is an
expl oded perspective view of the Iighting apparatus
wW@e baon4i7on FI GURE 8; [0037] FIGURE 13 is an exppP@r€ea2009/000689
cross-sectional view of the |ighting apparatus shown
in FIGURE 8; [0038] FIGURE 14 is a perspective view of
a heat conducting body (cladded heat pipe) with an LED
[0048]1pFIEREr 6 id § pensrediive ofiew md & kohiingaapraratuss (whieh includes
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invémtidh;an LED coupl ed directly onto according to another
aspect of the present invention;[0040] FIGURE 16 is a
ective view of a |i ?hti ng apparatus (which
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to anot her aspect of the present invention; [0041]
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shawrossFIKHdREOHl perspective view of the lighting
apparatus shown in FIGURE 16; [0043] FIGURE 19 is an

roog8h L RATRE T8 odas Pritbertive ket M i ofh 3R8'a neat sink
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platform a nmounting plate, and an LED) o he
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[00UNYENT URE[ 0% pésspebivevien frbaURESod skile @thouba glass cover)

accordance with an aspect of the present invention, a
of thedighting agppeatas sRownaEIGQURE 1&ct or 4 which is

coupled to a
DETAILED DESCRIPTION OF THE INVENTION

[0045] As shown in FIGURES 1-6, and in accordance with an aspect of the
present invention, a lighting apparatus 1 has a reflector 4 which is coupled to a
top rim 3, wherein the top rim 3 is coupled to a heat conducting body 2. The heat
conducting body 2 contains a heat pipe 8 which is cladded by a cladding 9, and a
mounting platform 5 located on one side of the heat conducting body 2 facing
opposite the front side of the reflector 4. As shown in FIGURE 3, an LED 6 is
coupled to a metal core printed circuit board (“PCB”) 7 which is then coupled to
the mounting platform 5. The mounting platform 5 is shaped (which, in this aspect
of the present invention, is circular) in such a manner that it provides increased

non-glare protection from the LED relative to existing lighting apparatuses.

[0046] In this aspect of the present invention, the LED 6 is located above at or
near a central optical axis 300 of the reflector 4, and is positioned so that light
emitted from the LED 6 is substantially or entirely directed to the front side of the
reflector 4; thereby, as shown in FIGURE 6, allowing the reflector 4 to collect and

colliminate the light emitted from LED 6, and reflect the colliminated light away



top rim3, wherein the top rim3 is coupled to a heat

conducti ng body 2. The heat conducting body 2 contains
w@2Gveas07pi pe 8 which is cladded by a cl addi ng BCT/@A2hog/000689

mounting platform5 | ocated on one side of the heat

conducting body 2 facing opposite the front side of

the reflector 4 . As shown in FIGURE 3, an LED 6 is
frommdbplreflector 4 and pastbES pranst the beatcepndustingdqdyrZa he heat

corl Bt A PP B 0L bR 8t o

froasiefiettoP & tdlite SRt namy@ Yonefructich. CINSCsHaWwn in FIGURE 3, the
a manner that it provides increased non-glare

flatp natrewt Femstruciont ek thechepk capdy@ingobedy st crrptes ghsmay cross-
seﬁeﬂqr@go%ﬁgﬁxﬁln%oéghgﬂeﬁ E?I‘hﬁ% eg@ gérat\?ﬁrorint}gﬂg&g? gnt

inventio at "of near
central optical axis 300 of the reflector 4 , and i's
[0043} i i thiseak et bhitie priegbht ieventiad the dwat henédaied from the LED 6
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|
moﬂhhﬁ’q\"p[%ftoﬁf@‘;ﬂtaégﬁfupo Iﬁeégbéﬁé% {(‘?H ggtghﬁ'tﬁéﬁ‘%;?nm 3 and
refleotolr |4mThH keltl gartdrateddydm dine LE® 6 ebheddmtraveldhbyghsnetal core
6 and the eatodtln od . The heat .
PCBoAgODIaToR e GreGpE-IvEFY PP Bodtt (RR top rim 3 and
refl%ﬂo? '4”9THeeﬂcd1per%‘?§jan&%fle‘c’fﬂrr@é&da§ P\@éTtSIrﬁlisom reflector 4

toits narrow construction. As shown in
FIGURE 3, the flat, narrow construction of the heat
[OOéBhdﬁmthag dspept ofctheapesseat swdritiopr iss sbewni tn FIGURES 8-13.

Speqheabi e TriRasgaPAy s Thra gl o tag WREbdneounled to
top'r"H'ieﬁ"llt brefieneat i FreisalRpidd %tﬂ%;%t legladﬁctﬁrfgaté@dj? 51. The
the follow ng heat path through the l'i ght

ng
he@tp;mdamtmg bedy £i1 contaireGBheat pipendé md qh a ¢ladged by a cladding

59kl S Hiying PERpoR 97 ot RS Cate;or?ls repfRobillotng boay
51 E&Eng dpposhb et frefigelor 139, 0w UEDa55 cas GshB% ih FIGURE 11,

mounting platform5, cladding 9 , heat i pe 8, and
coutesh to @pmetah @raRCE &0 whichris4hemisouplasl ta thesmenating platform
54refl ector 4 act as heat sinks. [0048] Another aspect
‘'of the present invention is shown in FIGURES 8-1 3.
Specifically, the lighting apparatus 50 contains a
[0040] | Eieis adispmdt Wiithd presemtuiphedtidroirtludes a main housing 57 which

has one or more heat dissipating fins 58 for maximizing surface area; thereby,
increasing its heat dissipation capacity. The top rim 52, reflector 53, and the main
housing 57 act as heat sinks, with the main housing 57 acting as the primary heat

sink.

[0050] As shown in FIGURES 10 and 11, the main housing 57 is coupled to a
reflector edge 63. There is an air gap 62 between the reflector 53 and the main
housing 57, as shown in FIGURES 10 and 11. The size of air gap 62 can vary
depending on the size of the reflector 53. The heat generated from the LED 55
travels a heat path which includes travelling through metal core PCB 60, mounting

platform 54, cladding 59, heat pipe 56, cladding 59, and then top rim 52, reflector
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top rim52, wherein the top rim52 is coupled to a
heat conducting body 5 1. The heat conducting body 5 1
w@emwbaiatsl a heat pipe 56 which is cladded by apPci/adeiopngoocs9
59, and a nounting platform 54 | ocated on one side of
the heat conducting body 5 1 facing opposite the
reflector 53. The LED 55, as shown in FIGURE 11, is
53 eodpnaith heusingrdiral TherheaPcBnaisavtiaya! thsougle metelippedPCB 60,

ol B0 A B4, OBl W) o8] o s

and®RRirPhoti®hg s7eat  di ssi patl ng fins 58 for maxim zing
surface area; thereby, increasing i ts heat di ssi pation

The top rim52, reflector and the main

t
[00ﬁz!,1p4aCI her aseects! fB@tPrepeksinvantion tl%éh@wrh i SSURFS 718-20.
t
He%?éhﬁ%@?eb}ﬁoﬁ{é@{ B ibuaes o ml? Hlsty S0P feftector 502
havired laeftd ol siddgndb 3. redhaside; i s tap rim SO@a:;mublhdJm analhehousmg
s ol o a3 A DR B P 8 i of
f

roflEERE 802 ¥hcP ol 36 iy Rin 05 A PEER 50 beiFootiined facing
dirédhlglahcﬂleas fronbsielel dfﬂgeveﬁiemlng(DQBalthaidlght I@@Btt@tﬂ)from the LED 504
. | at f 54 I di 59, heat pi 5

o B Bh3h o L A B BP0 v

housi ng 57. The heat can al so travel through netal

[0082] eA?@ﬁo@lﬂ m'FJGUREEM PltRé fh‘ébffbéﬁdutﬁlr@d@d)d;m@@(z) i©18abstantially

6, and t entop rimb52, reflector mal n
S- shapsd rag1d5ihclt[®e5at]m¢tdlet pastions|P&dt thet is har-phagedthor substantially

barSHaREh Ge SR JnGoROTtEE (92 a3 Bisn g ieng from each
end ef Itr@é:hﬂad@%rhaﬁmmma At Qhows HEF KBUURE zeaéurse@iemn portions
ri m503 coupled to the main housing 501 ; a he

10%ad@dtoioagarbc;w)up1@btp the top nirg %.wh&m@dtherioprrénfﬁ%rhas slots

52485 3 ey BEAG30 R BN BP0 BBl irin o

slotsh§20,r &2, isgectdfely: hﬁefeﬂfy‘ Rl oIftting Sosiplitd af the Gf@‘at Conductlng
em tted fromthe LED 50

body 1000 and the top rim 503. The heat conducting body 1000 and the top rim

503 can also be coupled via soldering, thermal epoxy or any other techniques

known in the art which are used to couple the heat conducting body 1000 to the

top rim 503.

[0053] The heat conducting body 1000 includes a mounting platform 530 which
is positioned near or at the central optical axis of the reflector 502, and a mounting
plate 531 coupled between the mounting platform 530 and LED 504. The heat
conducting body 1000 also includes a heat pipe is located at the middle portion

1001 and/or one or both of the curved wing portions 1002 and 1003.

[0054] A metal cladding 550 can be coupled to the heat conducting body 1000.
For example, as shown in FIGURE 19, a substantial portion of the middle portion
1001 of the heat conducting body 1000 is coupled to the metal cladding 550. The

metal cladding 550 can be used to secure and direct electrical cable or wires

9



is substantially or entirely directed to the front

side of the reflector 502. [0052] As shown in FlI GURE
waNootiseheat conducting body 1000 i s subst ant PEI/LC)2009/000689

S-shaped and includes a mddle portion 1001 that is

bar - shaped or substantially bar-shaped; and curved

W ng portions 1002 and 1003 which extend from each end
whigh edttends fildinethpdop irom 5000¢ the AEDshodualang thieGoRidi@ @ortion 1001

of (e Rpadak el Todt s e 80 stk By gpreria,
suck? hsWraffle e lsid], BenBuhY esbpdidomanti her IKgR-head conductive
1003 to fit within the slots 520, 521 , respectively;

matér@l.eby, permitting coupling of the heat conducting
body 1000 and the top rim 503. The heat conducting

10033 ¥a7 G AR & GHRERE Y8, el TRbReh SEnTRURLE Y s cover
800 Whidreisagdupiéd enttay ®pusebdDasdupdad times0@atThe glass cover 800
conducti ng body 1000 to the top rim503. [0053] The
mﬁgd fleciay

profres at he g 50gothe heatuerrdusting dyn 0. dhegpapnting
. . il ¢ ) .

o3 430 o i BR3P Y 804 fof B R AR Rz,

suchoapvaterogidvgast. tTre glassiconer ¢drablisorbe 686 ancbrjfiztm®dwith the
The heat conducti nl% body 1000 al slt(j iEclludes a heat

aspfigheof Be egeridnyentanesetifadh & pi? ®ANGAdIbr one
or both of the curved wing portions 1002 and 1003.

[oo§§ﬂ5ﬁﬂ1e _‘br%%@t' dirﬁ)fgggﬁ '@Orf%@soc?&ilgfe DY 8 heugihg d’ﬂﬁ@gthat is

ducti'ng y exanp own in F
coufled & theblsattomhieald gfdhé inmain dousing 56 1ddind panp basd @01 (e.g., an

f the heat ting body 1 i s coupled ta the
E2fdetp Bshich (KBS deRrRAetal] Lo AT GoBab el s i tplagkto the
plabfic ﬁggém? 7dpd direct electrical cable or wreswhich

extends fromthe top rim503 to the LED 504 al ong the
m ddl e portion 1001 of the heat conducting body 1000,

HeathGonductiog Bédy t her mal | y- conductive material, such
as stainless steel, alum num copper or any other

10087 & AT R RERTT b 1o R Lo A Mol 21 contai
a he@Y pipe 8, 56 which is cladded by a cladding 9, 59, and a mounting platform 5,
54 located on one side of the heat conducting body 2, 51 facing opposite the
reflector 4, 53. The cladding 9, 59 can be made of a thermally-conductive
material such as aluminum, copper, graphite or zinc, and can include a mounting
platform 5, 54. The cladding 9, 59 can be used to increase structural strength of
the heat pipe 8, 56, assist in transferring and spreading the heat from the LED 6,
55 to the heat pipe, and assist in the transferring and spreading the heat from the
heat pipe 8, 56 to the heat sinks, such as top rim 3, 52, reflector 4, 53 and main

housing 57.

[0058] As discussed above, and as shown in FIGURE 19, the heat conducting
body 1000 can be coupled to a metal cladding 550. Metal cladding 550 covers a
substantial portion of the middle portion 1001 of the heat conducting body 1000,

and is used for aesthetic purposes, securing electric cable or wires between heat
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800 which is coupled to the top rim503 and a cap rim
509. The gl ass cover 800 protects at |east the

wo edobaetrer 502, the heat conducting body 1000, PCTI€A2009/000689
nmounting platform 530, the nounting plate 531 and LED
504 from environnental hazards, such as water and
dust. The gl ass cover can al so be used in conjunction

corducting hedy g98Otandometal ¢lgsiding: 0, andiar divectingt suaby elaclrie cable
FlL GURES, 1- 1 6].. The
or BETPS, REFThe, TaanPRr kiacbiy B5BoCah e B, B mggmaty-

coriductibe nli?é}bhémsaﬁld R sthiffeg¥adtseln @uﬁhlﬂl}nﬁ%ppeﬁﬁﬁ afy|oaRdr high-
base 701 e.g. an E26 | anmp base, a GUIO | anp base, an

hegtzpndufivey ralhat is coupled to the plastic housing
700. Heat Conducting Body [0057] As shown in FlI GURES 4

[oogggtﬂc%?rggngg{)g@é a}ﬁ?@vﬂ%%é@% 4, ﬁm LéDlgFth%”dni"qulg affixed

a clad

ontarghe@atroaunductig pbdy f90r(me&he5ﬁomru¢@t e dtform oamfwlaztmm 93).
t he heat conducti ng body 2,51 facing opposite t he
r ector, 4, 53. The cl addi ng. n be
[0068b e 1Gyeb ARRS: PelheTenea Ingaeiors g At durt 15 nof cladded.

Forgfbga‘?ﬁﬁle BIGBRE 5 QHO\KIF %Cdraea?tfb%nea&l 9@“65&&??0@ WHE#QH AWLED 103

formb5, 54. The c I n can be used
is ctmmiahsetosarmouuhrag psettfoemngnw ofvhicheshaaturpj omes&ly c@ﬁpled to a

e TR R 52588 RSPl e car
partéléﬁﬁggf t&grhphe Z%égé%@ﬁﬁgtﬂé‘&ﬂié%fﬁwb%ét'i)ﬁ)@‘ﬁ@i pi pe

eat sinks, such as top rim3
refl ector 4, 53 and mai n housing 57. [0058] As
[006i13} cTiss deaknine (sach aash@atompei& 5‘13(3&)%) ton hehenadmof porous

ool dhHEOBABS FUGE Tt oy son gL et AT ufRiesn Asahown i

FIGUREI 'Pr\/lefertvhﬂmﬁntlﬁ’é“h%aP@fde' @\ﬂapUPQﬂasOtB \l?atb%)rha%aﬁ absorbs thermal

conductln body 1000, and is used for aesthetic
engigy Jovesa mu eS@@ﬂ@DclncﬁlﬁléREr?w Tlee Vepoviees water then

m*ﬁ%ﬁ@%ﬁéﬁ”ﬂﬁqé@%@?%&fﬁyﬁ BPfy FE o€ F IR Ral Bt | oo 401 in

FIGUEHRESDA ThEke, thiet\valpor |qiskiy) 80818 Girgiaco e riseedebadk to fluid, and the
thernallyconductlve

fluid is absorbed by the wick, releasing thermal energy. See 402 in FIGURE 7.

The fluid then returns along the inner cavities to the heated sections (See 403 in

FIGURE 7), and repeats the heat pipe thermal cycle described above. The heat

pipe use the above-described mechanism to transmit thermal energy from the

LED to heat sinks, such as the top rim 3, 52, reflector 4, 53, and main housing 57,

501.

[0062] The heat pipe can be flattened (in a cross-section direction) into a thin

strip in order to minimize light absorption.

[0063] Another aspect of the present invention includes a heat conducting body
with one or more heat pipes. For multiple heat pipes, each heat pipe is connected
to a center hub (like a spoke on a wheel) positioned near or at the central optical

axis of a reflector. The center hub acts as a mounting platform for one or more
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material, such as stainless steel, alum num copper or
any ot her hi ghheat conductive material. [0059]

w@\doenseasi vel y, as shown in Fl GURE 14, the LEDPOI/CAZE@H000689
be directly affixed onto a heat conducting body 90
(via the nounting platform 92 of cladding 93). [0060]

In anot her aspect of the present invention, the heat
LEBBp@nqi is ﬁ@decqfdhq@aallyﬁmntg;@amlneateml@mfb a$ alais My, copper or
t erein an LED 103 is coupl ed

any8 erﬁ tlér%dg'?g%/?é%%e 2, whichis, in turn,
d| rectly coupl ed to a heat pipe 101 . The nounting
[00B4 At hoanothe? aspecbefcie piiseatlihyerdioapdde laamt camductlng body

oBE o ST T o RSB e
nm%t%l@oné@onﬁ@&t@n G&At %‘Slc i eco‘?fne@ﬁéﬁ’kﬂ?lrﬁl ege&V\r/igtoﬁl for FIGURE

incorporating a large cavities pur e
1, ovadaamectisn pboi® 10 1GURE FTG URE 8). Astahrasutththehteedt conducting

i pe evaporates to a or as i abs rbs ther
ood) BeSHaPRrAL <. Loy Yapor g Ll Ahopris o8 WGERTES dand 8.
At WRH8Er e R Pﬂrﬁf §J<|§Sof9th8%flé&%thﬂ%%eé%aé’d Iﬁg(&ﬂlﬁhcludes a
RE 7. There

sections o heat pipe. See 401 1 n Fl ,
mouhtiny ptatforouvitkl an £&6I dlremty mm:#rwehacm aro LADucdupled to a

d the fluid is absorbe vvi k, releasjn ,
mefflcs i b PhyA TaddiTsn Plate L nase o themeo Pl g, mounting
platf6fH! NEhiglaRBendthe éd?jé%f of &Yd ?h%%n? hrtioR&atiBles Ilght blockage

sections (See 403 in FlI GURE and repeats the he

caysiede hiyhdhermhealy cdosdaeting i bedy amtd/emmee31dans peﬁgleme while
oV scr.i bed smto transmt thernal
pro&ﬁ@@?ﬁéﬁ%ﬁ'%'%@‘f”ﬂ@%{ sinks, such as the top rim
3, 52, reflector 4 , 53, and main housing 57, 501 .
[006896Phe ThoURBARY PlaBBrfan, bsy f hept egsed dreNnfade of a thermally-

cross-section direction) into a thin strip in order to
condusiting Zeaterighsucibas glimewm,[@PEST oAssY HEherbigbcheaifconductive

et RESopsuBP TS opPliecteeaPulifo ifEHE R gR ereased

noggfdte ratediibRefrdrp BenNEDt ethtive to existing light apparatuses. In the

present invention, the possibility of direct glare from the LED is eliminated (or at

least mitigated) since (1) the LED is coupled onto the mounting platform and
positioned facing directly at the reflector so as that light emitted from the LED is
substantially or entirely directed to the reflector, and (2) the mounting platform is
shaped (e.g., circular) in a manner which prevents a direct view of the LED at any

viewing angle.
Reflector

[0066] The reflector 4, 53, 502 are made of a thermally-conductive material such
as aluminum, and act as a heat sink. Alternatively, the reflector 4, 53, 502 can be

made of a non-thermally-conductive material such as plastic.

[0067] As shown in FIGURE 6, light emitted from the LED 6 is substantially or

entirely directed toward the reflector 4, wherein the reflector 4 collimates the light

12



to a center hub (like a spoke on a wheel) positioned

near or at the central optical axis of a reflector.
wab@gertser hub acts as a nounting platform f oPCDOB200P/000689

nor eLEDs, and is made of thernmally-conductive nmateri al

such as al um num copper or any other high-heat

conductive material. [0064] In another aspect of the
emjttegs om ithe diitD dhintoha Iigkdtbeson danst iraf@ed@@dﬁzeeiig@rh@mpivith a

.0 or near th tral axis of a refl cto
par A BR8P « SP HArA engle Serb b bt e B on Sl Wicth Hat
MakPhieh (ERWHNNEdddrea. Prd BlimiHifle OF r88dcd giargI fHéQFefﬂectd?M of the

connection point 9 10 or 9 11 for FIGURE 8). As a
presesuinventior is dgsigneddiocealiegt bubistadti@lisy aobentigiynthe dgbt @mitted

frofy B LED S Féqiffct 308 S0P il AhRbePLER elmifaSior bt least

mit@@wbgcmnﬂgaﬁ@éiibfl thel pesend imaHiohn@itAinabf arracttwfgtalae adne (ie.,
LED directly coupled thereto, or an LED coupled to a

apprexiaatelyr4b degeeenvitihresnecpiavertical ch is then
coupled to the mounting platform This alternative
rese C t, . b
10088PFhe nddie: i 85°8h2 | AKAAKE oA FEY el Ak A Garious
light folelaen ﬁald:s/msmm ¢an be ghmpediéh hi&y’alt‘,onib%enﬂ@iﬁ (©g. &W!rberbola ellipse
ant Ibé)?l are. 00651 The nmounting platformb5, 54,
or garRhala). mised §i”9a’ QrWePﬁdi‘I%@iH‘éu%me@aﬁﬁﬂ%rirhItW§L¢d'WeH§'0n or
&Jﬁ‘% sOr any other high-heat conductive
thr‘?réiatuem1 %I as menti oned above, the nounting
pl at f or m provi des i ncreased non-glare protection from
LEDhe LED relative to existing |light apparatuses. In the
present invention, the possibility of direct glare
(or,_at |least mt.i

(00gbf oA h%ﬁ%&@%& RoRHIebaTta A THBORLUHPEng P LED can be
a hEﬂeiﬁf)(f)\%FBoeL@Dp@hé bPRffe ﬁ_E‘US”&arfjlbé éJ:i Yn ﬂﬁa E)r'é‘é%n’% igivention.

ector so as that light emtted romt

substantially or entirely directed to the reflector,
[o0Z 08 '('ize) Lﬂﬁbﬁnﬁ’@rﬁwﬁgrqgcwnled o Bs*nsiadapete PERy7, 60 or a mounting

plafeii,| LED %tthgnéitqmg ﬁ% EEQD 5 i@@q %io{JSFetd Y(% the orfnounting
platform 92 and 102. The LED can be soldered onto a metal core PCB, mounting
plate, or mounting platform. Thermal paste, thermal grease, soldering, reflow
soldering or any other soldering materials or techniques known in the art can be
used to couple the LED onto the metal core PCB, mounting plate, or mounting

platform.
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[0066] The reflector 4 , 53, 502 are nade of a

thermal | y-conductive material such as alum num and
w@ea9as7e1 heat sink. Alternatively, the refl ecP@r/CA2009/000689

53, 502 can be made of a non-thermally-conductive

materi al such as plastic. [0067] As shown in FI GURE 6,

light emtted fromthe LED 6 is substantially or
MetaliGore RCB orctloemting/\Bfatet he refl ector 4 , wherein the

reflector 4 collimates the lightemitted fromthe LED 6

00z} Tk P EREEN NS e Bl ol LB, CRETh M By 5B 7
60 tshofif |ﬁuF|IGLVRESh3 Haldf 1 MRX TR netd\obhe )PCCBQh@IadeQ' QED circuitry,
elimnate or reduce glare, the reflector 4 of th

angyraste@s Bnbeaiciransnostingsnedive. 1 S aoexamples st mealawrﬁ PCB

corﬂér é]stérb%l E rﬁ?ﬁzl h aqgkc%metrtogdalu Wﬁmcw e H":r[?s S&?r‘fgateh( 0.8 to

rect |mna

3mhe&ﬁ¢k)matd|e|@ba&) Ialyéﬂ’(lem’lﬁaiedforﬂib@ @frm@emse metailt plete wh|ch is
hin a direct glare zone (i. pproxi mately 45
ap@'Q"'@&]}?h’eo hinem thicdeand @ gopaek cplg%lt)traqkd@@;lg}edm@ top Of dlelectnc

laybE W& %raao roxi tengzoﬁea 3 ol fhl(‘,/@” ety of shapes to

achi eve vdri ous mpattern It can be shaped
in any conic section (e.g., hyperbola, ellipse or
[007at ahkbdzm)atlvelyeds shogul |arFFI95URESn1 Svand deBs acimiebal reatré 1GB is not

i nensi on,or three- d| Mensi o es, LED
incldggon (i BieseOhisEa EeiREdRI WP RGeS Bicigl aesistance;

theﬁéébag%dlﬂ‘ﬁg LED ﬁﬁﬁtl@@té%nﬁér%m@%flﬁgréagmlg ABKiInMTES power.

can be used in the present 1 nventio [0070] The
LED 6, 55, 504 are coupled to a netal core PCB 7, 60
[006{6] aAihematiV&ig, pBaSFEDVBtBin.FIGUREEeNaIaennamﬁinga,platEe5$_’ElT_s used,

whish BRGTRRBIEANPBE fiilabPR aAnBeR i Br ' C5D. SBeaind to the
moﬁﬁtﬂrﬁ’é ';ﬂgtf&ln@tﬁio OrTH@Hﬂbhﬁ‘t%go fp@étfeofs"}na-aée%”Wnerﬁ?a‘-ﬂg/%onductlve

thermal grease, sol erlng, ow sol dering or an
matariedr seeh das i eappeat er i anys Qihet dmghnr@aéscm@mvenmaienal and

art n. b t o, coup he L ntot tal co
aner g A3 Bni Bk rReh AT PG eGRaERes AF W af Seifts) known
in tReBaroard/iagad itd Toldpfd ﬁhe mounting plate to the mounting platform, and a
thermal grease or paste with high thermal conductivity can be used between the

mounting plate and mounting platform.
Top Rim and Cap Rim

[0074] The top rim 3, 52, 503 are made of a thermally-conductive material, such
as aluminum, copper or zinc or any other high-heat conductive material. The top
rim 3 acts as a primary heat sink (for example, see FIGURE 1), or, like top rim 52,

503, as a secondary heat sink (for example, see FIGURES 8 and 18).

[0075] As shown in FIGURES 16 and 18, the present invention includes a cap

rim 509 which helps secures the glass cover 800 to the top rim 503.
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[0071] The present invention includes a netal core PCB

(see netal core PCB 7, 60 shown in FIGURES 3 and 12).
wab@ormetral core PCB includes LED circuitry, anBPCEHCAS002/800689

a heat-transporting nmedium For exanple, the netal

core PCB conprises a base netal plate (copper or

al um num which is approximately 0.8 to 3mmthick), a
Maién Hoersiing,cPlasYierHousimgrand lamp Bageof t he base net al

plate, which is approximately 0.1 nmmthick), and a

10078F EFhe ShaiEHdusi & SBedtei 5o o F iRsmGieRPHLEfye material,
sudHO8d Alunfinue, ipipee! nc @8 apltBMRer Righ!KddREBntBcE nifleri@. The

nmetal core PCB is not included in the present
majmbeusingrb 4, P aetr as @ pimaneheatesinkdfarrexaraple, see FIGURES 8

and §3) SV S 1T RES BRI U B 2581 U nave

ond\bt RidrefineB8/er HB) aRaM take &lcohidal-Ie shap®tirndnéasd ié Surface
531 is used, wherein the nounting plate_531 being

are@dumrdqr tooincrraserts boat difgipaton ﬁ@pa@%tTh@ nmlatfmsmg 57, 501
ca ngq 5! a ﬁﬁé‘lw R Rl &I iR ﬁ’ﬁ‘eerrﬂgL_ ﬁgggmgum Viso be

as copper or any ot her

cyliedridaladricubicaireshade. and approximately 0.8 to 3mm
t hi ck. Mechani cal techniques (such as screws) known in

the art are use?l to couple the nmounting, plate to the .
looﬂin't”i A sPset ot e Qfﬁﬁ%tt'%‘éﬁ‘m@ﬂ greR of t %@%”MQ%'”Q o7,
b
0 P A Ko ting 700, fr PROIT TR 108 cpupled to 2
lanp ha$é)0(7]31](e @han Bpbramphase?a G030 dareprizede, ah EL7 lamp base, a

UL s P A St s,
S S A A 1

503, as a secondary heat sink (for exanple, see
[00|7I8§3URE&J| Be ap@racsated[b)wrie} sidlied hotlwe arhthet GuRE®RIN Goasitg can be

.18, the pres ion incl s ac rim509 whic .
utigEp ok SoRFEGOD Yy ek HBapes of e, Brasiat ppeRtan Set fortn in
FICﬁQﬁEgaﬂfB,%t@plﬂléq{d&lH@VéO%oﬁ%ﬁ%eBﬁﬁ can be utilized
with the aspects of the present invention shown in FIGURES 1-6 and FIGURES 8-
13.

[0079] Although specific embodiments have been illustrated and described
herein, it will be appreciated by those of ordinary skill in the art that a variety of
alternate and/or equivalent implementations may be substituted for the specific
embodiments shown and described without departing from the scope of the
present invention. This application is intended to cover any adaptations or
variations of the specific embodiments discussed herein. Therefore, it is intended

that this invention be limited only by the claims and the equivalents thereof.
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[0076] The main housing 57, 501 are nmade of a
thermal | y-conductive material, such as al um num
W@ oppae076zi Nnc or any ot her hi gh-heat conducti VECT/CA2009/000689
material. The main housing 57, 501 act as a primary
heat sink (for exanple, see FIGURES 8 and 17). As
shown in FIGQJRES 8 and 17, the nmain housing 57, 501
WHAR IS SLAIMED 88 nore fins 58 or 570 and/or take a
coni cal -1i ke shape to increase its surface area in
ord f: . di ssipation capacity. The
1 '& 'Hhﬁnsé gébg'%’%@%éﬁ’%gﬂ e substantially
fr@hmmhooellng;n shape. The main housing can al so be
yllndrlcal or cu n shape Q077] In an, aspect
of ? KeflestesdiPoss é’l‘ﬁ‘ﬂi“@ﬁhedﬂéﬁ‘e%&%’ﬁg’t Fetfeit tHoYing a front
oupled with a plastic housing 700, the
Sldglzdggﬁoieﬁggjs%ng 700 coupled to a |l anp base 701 (e.qg.,
an &Rfp hnmtpebaaliy ceupbed o bamndaﬂ‘ehe mlﬁhﬁubmgp base,

bas Th | ast h 700
3 Pept GO iagy odeED PEaRS Hgﬁpéfﬁtte%gﬁ‘?ﬂector the

i
e
ar tatt least Dhe Ilght-ﬂnhtblnslmgdeéhemllyt ¢hupded t(D the heat conductlng

th t of th [ L
odig the G ieit e tatigsin A Siodd baiaS pPRERRES B BrR G roa at the
froﬁtnéidé Qﬂﬁh@ @éﬂ’e&@ﬂ s6 Qﬁath%;H{'téml'ttéG Groth tthe t GeastRafd g%ﬂfemlttlng

the present invention shown in FIGURES 1-6 and FlI GURES

dioge ig @ire¢tod 1@thexfronbsigh of prciafiectasnbodi ment s have been
illustrated and described herein, it will be
appreci ated by those of ordinary skill in the art that

2. a Vﬂﬁé qigniting éﬁda@étnu%téf aRfhof, eaBteialtABt heat conducting body is
| ementations may be substituted for the specific

sutzamwluﬁlﬁbapﬁdvan aAMPEses |abeudwemmmndbpbr& bagsharsd; and

o 8 e SRl MEDI 258 R B B wing

portibA beRRFtdusle@ PO fRMM. di scussed herein. Therefore,
it is intended that this invention be limted only by

the clains and the equival ents thereof. WAT IS CLAI MED
3. = The lighting apparatus of claim 1, wherein the heat conducting body

provides a pathway for heat to flow from the at least one light-emitting diode

toward the top rim.

4. The lighting apparatus of claim 1, wherein the reflector has a central optical
axis; the lighting apparatus further comprising:

a mounting platform coupled to the heat conducting body and positioned
near or at the central optical axis of the reflector and thermally coupled to the at

least one light-emitting diode.

5. The lighting apparatus of claim 4, wherein the mounting platform is made of

copper or aluminum.
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1. Alighting apparatus conprising: a main housing;, a
reflector disposed within the nmain housing, the
wo edobaetzor having a front side and a rear si dePCHCAR]9/000689
rimthermally coupled to one end of the main housing;
a heat conducting body positioned to face the front
side of the reflector, the heat conducting body
6. corr'Bm bgh@gaah@%ﬂaﬂpﬂ p%clamﬂnmhbyeladncplh@at c@ndwémgdqzﬁdy is bar-
n ast._on ght - em de t
shagsth B4 V8RR Hdersteonaiahr oMo rdUhig ety igipermaly
Codp|§ﬂ]toﬂf@tbblrnﬂ di ode being positioned to face directly
at the front side of the reflector so that |ight
emtted fromthe at |east one light-emtting diode is

:j: 5 ﬁ‘% ﬁghtgﬁlp%$§§;a§l%n #f ccl%a %o{f\l_lhg%qré fg Leq‘ﬁ%ggrht%azsta Ll optical

ax1§ Qartehergn bﬁé)er@ofsthbfﬁe@ﬂbbﬁ&uotm@ tedBOe bodiidned near or at the
onprises a mddle portion that is bar-shaped; and

cerg(,':ﬂ \aplica) a>§s¢grth|eor@§|e§t>@lrea@qi @thqrmﬁlly@qnl%ﬂ@ the at least one

I h the curved wing portion being coupled to
I|gr{f%;nllt m& dl8(rilng 3. The lighting apparatus of claim1,

wherei n the heat conducting body provides a pat hway

for_heat to flowfromthe at |east one light-emtting
8. di ob@istlighding apearadys of rrlaim TrHertheg womryisin & Mell 1‘3dd'n9

comgdl@d 18 leié’ﬁteé Eyﬂst‘aﬁﬁal i éf’ h t&ohB0LS] r?dsb88§' cal

I ng apparatu urther conprising. a
nDuntlng platforn1coupled to the heat conductlng body
an osi fioned near or the ntra 0 i s of
9. thgﬂf‘)%?'géﬁ%rapaﬁbatt‘ﬁéﬁ '[WS fein 108 ’gﬁtﬁ? a‘fcﬁ%%ﬂs made of
ﬂ%% i 5. The |ighting apparatus of
Staclalérr%t%,gﬁ m@}’nhp%g%gé%ﬁm. ng platformis made of
copper or alumnumé6. The |ighting apparatus of claim

1, the h t bod h
Wl]e |8F1tr|]ng aSpal%?us 01Q Qlalrﬁ 1I r\}s%erglny’[hlesreﬁgc[,tcs)r ?:l:pln the shape of a

hyperbola, ellipse or parabola.

11.  The lighting apparatus of claim 1, wherein the top rim is circular and is

made of a thermally-conductive material.

12.  The lighting apparatus of claim 1, wherein the main housing is substantially
frustoconical, cylindrical or cubical in shape, and is made of a thermally-

conductive material.

13.  The lighting apparatus of claim 1, wherein the main housing comprises one

or more heat dissipating fins.
14.  The lighting apparatus of claim 12, further comprising:

a plastic housing, coupled to the main housing; and

a lamp base coupled to the plastic housing.
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and wherein at | east one end of the heat conducting
body is thermally coupled to the top rim 7. The
WO p@btiiatgn appar at us of claim®6, wherein the rePCBECANIN9/000689
has a central optical axis, and wherein one end of the
heat conducting body is positioned near or at the
central optical axis of the reflector, and is
151 heTh@lligbtil@appewtu@ of hlaimt14, Mmremnfé\el lagtit base it And26 lamp

padl 0461181 5:dd ARED0IARPRLEL U OF SbALMtsedalrther

subst antial portion of the heat conductl ng body. 9
The | ﬁhtl ng apparatus of claim@8, wherein the netal
16.c| alior Aghting apRRYabss eftciaim ésfrtdeeePmpEFNG: num or

208 i B, PR EoFBRE" 18 e o oce,

an®r parabola. 11. The lighting apparatus of clai m 1,
wherein the toE rimis circular and is nade of
t hed me@untingoplatierm veermalyr ¢aypled fo theenquniingi m§te and the heat

QRE of claim1l, wherein the main housing is
Cor&l ﬂbgtrt#lﬁ AN y frustoconical, cylindrical or cubical in

shape, and is made of a thermallyconductive material.
The |ighting apparatus of claiml, wherein the

13
17 mai Fhwgmimﬂ;aeeﬁfﬂw%gé claie t wharemiis meusing iatags made of

éé . 14. The lighting apparatus of claim 12, further
onprising: a plastic housing, coupled to the main
housing, and a | anp base coupled to the plastic

15. The Ii ht t f cl
16.uneT & AOTW PaRpraUse el P BEdar Eppnmsiaiag oedledn BoyalpuPled
to Fﬁesﬁop ﬂ%,%ﬂehﬁﬁﬂh@a@ﬁs Uover GH10adto0mheShe. ﬂaﬁec’(yf‘ethe heat
I ght'l ng ‘apparatus o ?alml further conpris

comimnng ngogy atand Heemat | ieasb ugree dight-entietingt dl@dBtfl"OlﬂlE external

ht-em tting di ode;
enV|ro ment.

19.  Alighting apparatus comprising:

a main housing having a generally frustoconical shape;

a conic-shaped reflector disposed within the main housing, the conic-
shaped reflector having a front side, a rear side and a central optical axis;

a circular top rim coupled to the main housing;

a substantially S-shaped heat pipe positioned to face the front side of the
conic-shaped reflector, the substantially S-shaped heat pipe comprising a middle
portion comprising a mounting platform located at or near the central optical axis
of the conic-shaped reflector, and two curved wing portions, the curved wing
portions respectively coupled to each end of the middle portion and coupled within
the top rim;

at least one light-emitting diode thermally coupied to the mounting platform
and positioned facing directly at the front side of the conic-shaped reflector so as
that light emitted from the at least one light-emitting diode is directed to the front

side of the conic-shaped reflector.

18



and a nmounting platformthermally coupled to the
mounti ng plate and the heat conducting body. 17. The

WO p@btiiatgn appar at us of claim 16, wherein the nBCRCAZYI/000689
plate is made of copper. 18. The |ighting apparatus of
claim1, further conprising a glass cover coupled to
the top rim wherein the glass cover at |east covers
the reflector, the heat conducting body, and the at

| east ane.light-emtting diqgde.from externa

20.pro 8% SRS BBgarRp cfiitaiy 185 Sl S108fiSRY & mptabcore P

cod’&é@td“@iésétﬂgaét@ﬁé“m%rﬁ-%ﬁﬂgadibde BhHIhE ARSUrtRG HAEem. a
coni c-shaped refl ector disposed within the main
housi ng, the coni cshaped refl ector having a front
side, a rear side and a central optical axis; a
circular top rimcoupled to the main housing; a
substantially S-shaped heat pipe positioned to face
the front side of the conic-shaped reflector, the
substantially S-shaped heat pipe conprising a mddle
portion conprising a nounting platform /|l ocated at or
near the central optical axis of the conic-shaped
reflector, and two curved wi ng portions, the curved
W ng portions respectively coupled to each end of the
m ddl e portion and coupled within the top rim at
| east one light-emtting diode thernmally coupled to
the nounting platformand positioned facing directly
at the front side of the conic-shaped reflector so as
that light emtted fromthe at |east one
light-emtting diode is directed to the front side of
the conic-shaped reflector.20. The |ighting apparatus
of claim19, further conprising a netal core PCB
coupled to the at |l east one light-emtting di ode and
the nounting platform
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