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FIELD OF THE INVENTION

[0003] The present invention relates to electrical lighting devices and systems
and, more specifically, lighting apparatuses using at least one single-chip or multi-
chip light-emitting diode (“LED”), back-reflecting collection optics for LEDs, and an
improved heat sink mounting apparatus which promotes efficient heat dissipation

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
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SUMMARY OF THE INVENTION

[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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coupled to the heat conducting body, the at |east one light-emtting di ode
being positioned to face directly at the front side of the reflector so
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past ht he caupledast theneat EDnshigting dokyathe shthast iong dyemittowodlodackeindi ng t o
SUbst ant PPRGNed o e METT 2 e VERLYEE o Y B RhorrSn R Lo RS i e

and curvesk wt P Rgtst-enit@ng dirglef isodirddied o didé drgrerdid@nf teacedflédier. cur ved
Wi ng portion being coupled to the top rim The mddle portion of the heat

conduct i A§edidy estfiedifiom Hree atilpashrnpdibly iarbstiaapally. of eotisly dcededittg to
th t ' Lon th ' id
e JRPEEh Slc B SRR bl I I Bhiah!Br RERFIF SBIUGLATRAAAY Rig 1 des

towar d t Biletefrefléctor paSithe aAdeast dined BED aad thd acatspeahictiofy Hdug. pr esent
invention, the reflector has a central optical axis; the lighting apparatus

further risin untin | at f orm coupl ed .to the heat conducti.ng bod
and posi Wﬁ)ﬂidi\%gﬁmﬂ?@a?”? f(%éﬁ??taﬁf%ﬁtﬁrg%ﬁ”qéw%!“@ﬁ’BPf‘eL?%tf‘F YSHNAnd y
t her mal | ; : f fQRts ey 4L 16 S ; _H%%bcing
pl at f or mﬁpg9g%§&ééﬁ¥%gﬁn§b?b§§%m%ﬁ F%/ﬁe&r%aat g{r@(g% dgutjt(':(ﬂd g%?éso%%ﬁ? al umi num
or any othdrcunwveshwirepportiond extendengricoar thal middtOpaitioAc eachlthrgcurmvedvdnder

aspect of the present inyention, the heat cqpducti ng dy, i s bar-shaped,
anh wiher GPHIE BrBRC R Enahefon it nEEs reBRlR.EotRg Roly hedt HEIdEARg

coupl ed tb%d%*&%nta%b he Bubs@REZly Aecsislidg to anot her aspect of the present
invention, the reflector has d central optical axis, and wherein one end of

the heat conducting body is positioned near or at the central optical axis
of the ré0HYt dccosting i anbiemalspgctodfipe edesanttineerdion, e heaheonducting

 nvent | ool RRoThEREind e E Lo QEEE" P PR P68 Rl RpE "™

coupl ed t@vald theasp risn.subst anti al

[0011] According to another aspect of the present invention, 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.
The mounting platform is made of thermally-conductive material such as copper,

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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portion of the heat conducting body. The netal cladding is nade of a
thermal | y-conductive material such as stainless steel, alum num copper or
any ot herwbixgdp/taemti conductive material. [0015] Accordi rgTiCA2ea0b@@p aspect
of the present invention, the reflector is in the shape of a hyperbol a,

el li pse or parabola. [0016] According to another aspect of the present
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material). The main housing can include one or more heat dissipating fins. The

main housing can also be cylindrical or cubical in shape.

[0018] According to a further aspect of the present invention, the lighting
apparatus further comprises a plastic housing, coupled to the main housing; and a

lamp base coupled to the plastic housing.

[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.



[ 0022] According to another aspect of the present invention, a |lighting
apparatus conprising a main housing having a generally frustoconical shape;
a coni c- swaped/mefsdiect or di sposed within the nmain housi rgT/cAre0900dse - shaped
reflector having a front side, a rear side and a central optical axis; a
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[0023] According to a further aspect of the present invention, the lighting

apparatus further comprises a metal core PCB coupled to the at least one light-

emitting diode and the mounting platform.
BRIEF DESCRIPTION OF THE DRAWINGS

[0024] For the purposes of illustrating the present 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;



[0029] FIGURE 5 is a cross-sectional perspective view fromthe bottom side
of the lighting apparatus shown in FIGURE 1; [0030] FIGURE 6 is a

cr oss- secwpan@/14visew of the |ighting apparatus shown i nPET@ARE000480031]
FIGURE 7 is a cross-sectional view of a known heat pipe (from

http://en.w ki pedia.org/w ki /1 mage: Heat _Pi pe_Mechani sm png); [0032]

FIGURE 8 is a perspective view of a |ighting apparatus according to anot her
aspect of0a293 pi@YRMAL 5iiseentdssrrectionad3PerspSURE Beisframpthes peldermnvaide ioéw from

the bottgm side of the |ightin us shown in FIGURE 8; [0034] FI GURE
10 is a &%@?@Qﬁqp@ﬁ%ﬁusp%p e'gt@%‘?éﬁéw of the lighting apparatus shown in
FI GURE 8; [0035] FIGURE 11 is another cross-sectional perspective view of

the |igh{ooBn]aPRRUREUS sh@wtos$sELAIRE vilw [0DQRE]lightieyRipdadaius smovexh oded
perspective view of the lighting apparatus shown in FIGURE 8; [0037] FI GURE
13 is anFékPR&IEd cross-sectional view of the lighting apparatus shown in
FI GURE 8;

[0031] FIGURE 7 is a cross-sectional view of a known heat pipe (from

http://en.wikipedia.org/wiki /Image:Heat_Pipe_Mechanism.png);

[0032] FIGURE 8 is a perspective view of a lighting apparatus according to

another aspect of the present invention;

[0033] FIGURE 9 is a perspective view from the bottom side of the lighting
apparatus shown in FIGURE 8;

[0034] FIGURE 10 is a cross-sectional perspective view of the lighting apparatus
shown in FIGURE 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;



[0038] FIGURE 14 is a perspective view of a heat conducting body (cladded
heat pipe) wth an LED coupled directly onto according to an aspect of the
present iwoentyanel[ 0039] FIGURE 15 is a perspective vi earafA2e0910e6ds9
conducti ng body (non-cladded heat pipe) with an LED coupled directly onto
according to anot her aspect of the present invention; [0040] FIGURE 16 is
a perspective view of a lighting apparatus ﬁ\Nhl ch includes an S-shaped heat
conduct i i@P49ddIGHBED Aiing persaamweewewgpfe@ Igbiﬂng Reppraigefvhichvieaiudes:;
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appar at ugy@haesy i n FI GURE 16; [0043] FI GURE 19 |s an expl oded perspective
vi ew of the top rimand a heat sink nounting apparatus (which includes a
met al cl addi ng an_S-shaped heat conducting body, a nounti nlgcguatform a
mount i ng (@14 e FIGHREaH L%@)S'd@f wgw&ﬂth%ﬂght,l@ ARRRIPBLEN WO hF|

and [0044] FIGURE 20 is a perspective view fromthe top side (wthout a
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DESCRI PT
shown in FIGURE 16;

[0043] FIGURE 19 is an exploded perspective view of the top rim and a heat sink
mounting apparatus (which includes a metal cladding, an S-shaped heat
conducting body, a mounting platform, a mounting plate, and an LED) of the

lighting apparatus shown in FIGURE 16; and

[0044] FIGURE 20 is a perspective view from the top side (without a glass cover)
of the lighting apparatus shown in FIGURE 16.

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



[ 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
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di ssipating fins 58 for maxim zing surface area; thereby, increasing its
heat di ssipation capacity. The top rim52, reflector 53, and the main

housi ng $0040]t Tas hspéctsoinke, pmistht ifv@ntieh Nnélgdss g nfaln aelusivg 8% Whieh
primary heat sink. [0050] As shown in FIGURES 10 and 11, the nmain housing

57 i s coligbeana B A9ref hedt dissipaled dins Jhéeremaxingizing pudage eredetRERY. t he
refl ect ot : i hQusi £ } 1 . The
i ze of 173800 15 MoaTBIAUR sty SRR b2 BEHRT S Arddfathin "t
heat genébastied 57 ach dhkedtEHnks witrathel imaim heaing 87 lacthpeds thegdrirday heat
travel i ncn;‘g%hr ough netal core PCB 60, nounting platform 54, cladding 59,
heat pi p€"%6, cladding 59, and then top rim52, reflector
[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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53 and mai n housing 57. The heat can also travel through netal core PCB 60,
nmounti ng platform 54, cladding 59, heat pipe 56, and then top rim52,
refl ect orwb2o@ndotsdi N housi ng 57. [0051] Anot her aspect pofi/aareoymoasent
invention is shown in FI GURES 18-20. Here, the |ighting apparatus 500
i ncludes a main housing 501; a reflector 502 having a front side and a rear
side; a top rim503 coupled to the main housing 501; a heat conducting body
1000 whi 68 drsl pwéi hiousied h (e heaintarsalge todvel Hleroughl metalrcos® PCRECcoupl ed

Front si APBLRb R sk dpodts S HRARPTE bl ErLaB hra iefoddey 8037 | o

subst ant baﬂlma,ﬁmgg@m resty directed to the front side of the reflector 502.
[ 0052] As shown in FI GURE 19, the heat conducting body 1000 |s

substanti al I?l/ S-shaped and includes a mddle portion 1001 th
bar - shapt¥Pd Aoptreamsract yofpihe- Biesgat INvendor usvErPWH g p@wRﬁﬁs@é’@z and

1003 whi xt.en f

FI GURE 2 r%ufrh\(jeegg%rn%bggﬁ%tﬁgoﬁdgépang%%%ngrﬁ’cgeﬁéé@ ﬁjdeqd]% eﬁ?ehe top r| m
503, \Ahehavmgtzhéroht)mde’ & QB rdwrssidé 08 fop 20n LB Sdtlplabltohhpehmrt holengur ved
W ng portlons 1002 and 1003 to fit within the slots 520, 521, res?ectlvely,

t her eby, SP&r fi 19atrePNAGHNY Rpdyr 190R Whieh ¢ sraiicred Phd fobcidm @' the t op
rims03. Jpet z59@%9&&@&&9@%&%5@@ ﬁhL [s@@ﬂtseﬂhggésmeﬁealk&&ng he

coupl ed via sol dering, ermal epoXxy or any other te ues known |
art whi cUnractly anstbd ftant cidepbEtheheflbetar Seﬁrs@uhat hghtberdiftetidfédmttoe LE® 5@ rim

503. [0053 at condyct i n body 00,1, g platform 530
whi ch i s'% M O ERfIresy dé{? éOé'a%?rPa Si th g reg‘;grggorgft?dfhe refl ector

502, and a rmuntl ng plate 531 coupl ed between the nmounting platform530 and
LED 504. gdu21hadtsHemt e FIgREOHY, tha0Rea! emduBlhd 888y a 0vedls ﬁld%%dt@ll% ocat ed

at the mddI e portion 1001 and/or one or both of” the curved w ng portions
1002 and Siﬂmzed[ mmclwdeseaahnddleaodrtm 0 that ibdacshpbed arsubseariedy

conduct i 000 For Ie . as i,n RE 19, .a bstantl al
port1on Darshase: oo goride Tl Rekr (et my i OToBath o

coupl ed bﬁdtd?QhéﬁhféiHIéFéﬂ@nnm@ﬁo AsTSeowRiRiFIcUrRidog chRdoamgbgortisrsl t o
secure and direct electrical cable or wires which extends fromthe top rim

503 to t AB0REDd5t0Zkasngowpied o diok éorpdm P63 wboreinthe tap Awa®0% bA8SELS ng

body 100 and of a er rral n

st ?iynl elsgi%ggglslﬁﬂfﬁﬁ% %‘E{%VV% g%#'ﬁb?wﬁogﬁér}fﬁézé I:: B%ﬁhgﬁﬁ thel g
materi al g| 509, sdupativély FtHdAREy, i_gPd A o N &NC t ude a
gl ass coSer 800 which is cloupl ed to %r tlo grl(ﬁ%&?Og and a cap ri #105”8% The

gl ass covedly 000t et wpatim| &t Thﬁéme\aépp@@w@rn%mdy fiAe0 sl thedaBUER i ng
body 100%98?}%&?}%‘6%6‘2% V& L gbltriéﬂ &%réﬁ%ﬁ%&b% &T%rﬁf ﬁgb;r t%@ﬂméﬁ@s 504

from envi suc ’ter S COover can

al so be usedniin tﬁ@rarumtdhoare\/\uééu theoasipané heat cbheu@ttr@sb@dy nogenbithe set
forth in FIGURES 1-6 and 8-13. [0056] The present invention can also

i ncl ude #RIEs??E housing 700 that is coupled to the bottomend of the main
housi ng 501, and a | anp base 701 (e.g., an E26 |anp base, a GUJ10 | anp base,

an E27 | aes4296 ﬁ&ﬁtcoin%uﬁf?hﬁ’lbgqytﬂobf‘iﬁcﬂld%tai mdURERG Matf@h 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
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Heat Conducting Body [0057] As shown in FIGURES 4 and 11, the heat
conducting body 2, 51 contain a heat pipe 8, 56 which is cladded by a

cl addi ng Wp 28@/14618 a nounting platformb5, 54 | ocated omCorA28(9d@0a3D t he
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

al um num copper, graphite or zinc, and can include a nounting platform5,
54. The wihadhdextgnds froen tdentdperimseiB tootherdre &64 domgud:hwmiﬁdlgtpm’tm AOGT t he

heat e 56 int ' d di th t f h LED
6. 551 001 e et Sppalng Ra kIBPaa1a K pB0F A RIFRI ARG AR NP oyl 1 e
heat fro@h&ﬁ‘%é‘%@éml@b@estgel %u%drﬁecbgﬁér oF NFSy oMEThhRh-hé EdrmaLRtve2,
reflector 4, 53 and nain housing 57 058] As dlscussed above, and as

shown |anFat@URE 19, the heat conducting body 1000 can be coupled to a netal
cl addi ng 550. Metal cladding 550 covers a substantial portion of the mddle

portion of t d tic
pur poses, uﬁs %‘%&r}k@t lffé’lﬂﬂggf g?%&g%/ r&qg\%%@@nc %ﬁ%%o%g][]aﬁasl ng\}%gody
1000 and 8Uatvahlcﬁl@d@|umgd55@he &?}@lhm 5038 m@atd bap $itm: Boel EMid glaseajolver 800 Wi I es
to the LED 504. The netal clad 550 can be nmade of thermally-conductive

mat eri al PF@Q@}S Aslegstaing @jl@cg:[r@Z tb‘# lh\ﬂaﬁﬁﬁﬂd%@mﬂepo@}‘ 18R0. BienBOUREIRY- heat

conduct i I LED

91 can bg)?aél rec @ th rﬂgérgt]ioi‘%)a% '%Cgﬁgﬁé??ﬁgb‘?ﬁég&"ghﬁ? ]rﬁmewr%untl ng

pl at f or ms@eh et v@téddh@@u@ﬂ) The glass cover can also be used in conjunction with the
aspects of the present invention set forth in FIGURES 1-6 and 8-13.

[0056] The present invention can also include a plastic housing 700 that is
coupled to the bottom end of the main housing 501, and a lamp base 701 (e.g., an
E26 lamp base, a GU10 lamp base, an E27 lamp base) that is coupled to the
plastic housing 700.

Heat Conducting Body

[0057] As shown in FIGURES 4 and 11, the heat conducting body 2, 51 contain
a heat 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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[ 0060] In another aspect of the present invention, the heat pipe is not

cl added. For exanple, FIGURE 15 shows a heat conducting body 100 wherein an
LED 103 iwocowpl4embiont o a nounting platform 102, whi ch PST/GA204%000689
directly coupled to a heat pipe 101. The nmounting platform 102 can be
cylindrically-shaped, and can partially or conpletely encase at |east the
center of the heat pipe 101. [0061] The heat pipe (such as heat pipe 8, 56,
101) canchedudiing tidyhtd@Lusnd opel claddiog pdOarhdigr direstine sudnbEctiasatle es

filled h h h h i
evapor at 85 WS, Bl TEQ P40 IRl i a4 <Bh it il SAreds so
400 i n FoGhiffctive Ma@neRRRIchzslsiisss eeh diaiiScal@indry oBphighavi ty

to cool er sections of the heat pipe. See 401 in FIGURE 7. There, the vapor
qui ckly &e8l eondustivemringes back to fluid, and the fluid is absorbed by the
wi ck, rel easi ng t her mal energy See 402 in FIGURE 7. The fluid then returns

2l ong.  Mad SNBSS SO PRk REeRt 1ADTECPT e BELEERAY. and

repeats pipe er ma ove | pe“use the

above- degatd @ﬁeaﬂe@dimmtmgrtiamwgcamhe inbentimd ptfergyoX obeatitiegldd) t o heat
si nks, such as the top ri m 3, 52, reflector 4, 53, and main housing 57,

501. [0062 he heat flatt d t
"nto a ¢ 1080 T GhoineBARRECE B fhenPrASEE IMGHEORL Gt PEROAPE SUBIORSther
aspect 0ot BRRERREIEURE 3513 RlLd ARbUAS AR bhoBgnderkhBePgHL el higone o

nore heat pip For heat piI pes, eac e I's connected to a
center hufbc(nuplbé Qntem)hmumng platbeim) 1ﬂas~\mmmsd nmearrn mirreatlytcbepteelntor al

ti I i f t Th te t | at f f
one. or et PRento! ahee Tastng Betear iR Fon denauBtrGelrabepsd Sl Ertae
al urd numpaRAAPSS BN AISIsCitIBadafs cEARAWS e RoamiiBEital, [0064] I

anot her aspec the present invention, the heat conducting body extends
up to or near the central axis of a reflector and being coupled to the top
ri m at orﬁ@@ﬁ‘dna heommcpi‘pen(quohrﬂs (neatlplms 8c6|6né@t1i)mrpbemaeeoafoporw& f or

FlI GURE or connection c1| nt EIJ f?. Fl GHEE f\S uIt t he
heat condanPenEcOaR S Trite FEmARh cdkbeh el wibuhinele: %t Shrehiing ri m
of FI CURERGURENG, &até&w@ﬁ.nmﬁerhéﬁ%rﬁe@wé ra?éé%%pérhﬁsrteéﬂ)é?ﬁbgftheﬁﬁlﬂ heat
conducti ng bod%/mr ncl udes a nount ge‘g@f ormwi th an LED directly coupl ed

t her et 0, €0EIGBN EDaclmeqil lce. &e Irt&rl@UREB?or Taenvaparized wetereheani ch
is then coup |, ed i? El? nount i n\z?t atf q:ghr S er nattr ve aspect fI t he

pr esent i”ng%ji??S c}égp(fr% Yb o%qg '199800 t|'I]1eea HERE ¢ %%69 'ﬂg body
and i npr gyG8IREeS 'EﬁéreCt@%(por‘"diﬂrbﬂyﬁib@@éh@@oh@@hséﬁ batioas flow, and the
anti-glare. [0065] The nounting platformb5, 54, 102, 530 are made of a

t her mal | Jluisoisdakadroed fyt tBei wicks (Rlgasing ahermaimﬁer@bpp%@e 692dﬁf|@£u%51 7
hi gh- heatr, GONAYGHLY ForTRICS |8ﬂh th&ifer &Rnt eC t| gﬁ%ﬁ@&“@% tréﬁ@%@gpl Yo (o

pl at f orm provides” i ntreased non-glare FomtH

exi sti ngFIGORE Zppaicatdigess tha hébtepupeetaenhau apcentestribddebpes siThel idar of
direct glare fromthe LEDis elimnated (or at |least mtigated) since (1)

the LED PPeyERIiEa ave-dawcrirsdnimesgapisat fodanamit prymal simeddy deimdghe
directl nglfq e dtsdid r?sc%ﬁkh}grtﬁé té@"ﬁb]obt trefl tb? 9ds5" 9 H?ajr)u 'h'éﬁsm T ng

subst anti or entire ect € re ect br and
pl at f or m50%. shaped (e.g., circular) in a manner whi ch prevents a direct
view of the LED at any vi ewi ng angl e. Reflector

[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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[ 0066] The reflector 4, 53, 502 are made of a thermally-conductive materi al
such as alum num and act as a heat sink. Alternatively, the reflector 4,
53, 502 capb@/meme of a non-thermal | y-conductive mat er ipalr/cszedy/assspl asti c.
[0067] As shown in FIGURE 6, light emtted fromthe LED 6 is substantially
or entirely directed toward the reflector 4, wherein the reflector 4
collimtes the light emtted fromthe LED 6 into a |ight beam and refl ects
the i ghﬂ-EL[;)@a@mbiis madeaf thecmiedy- caeémtb/@gnéteriahéugl@amﬁu@lirwmawnm& from

2 to 60 nglog% ggllﬁ%i mﬁg}AafW) degree. To elimnate or reduce

gl are, invention is designed to collect
substantlally or entirely the light emtted fromthe LED 6, and redirect

t he |i gh{o064]a reamatiiehbodctedt ltﬁ&ﬁ@&&@er(tmmv%tudmaﬁte hebt gahdagtingumodance of
the present invention within a direct glare zone , approximtely 45 to
85 degr e&XANdR YroipeEnedbiRfFentEaligxis phagsieatae aﬂéft?eé'&g GPUQ'ed5t§ thgdop can

take a vap Sf(ynlgfon%mc{ﬂn ?BHQt%é’L?%h;%ée b@’ﬁeéﬂoﬂ aift2568 BRbY £EASFIGUREAN be

shaped in any conic section ol a I pse or parabo Ia used
si ngul ar My ooconmeat@ni pmlst Q:TDTb'r a&t fanSIGURE t8)0-Ad aeesilpth@heat conductlng

or mor e CRAABLIOSPS! oD Sas T8 ' O G HEBErHEF BLTEEISP GePor GHIRE oL EBEtdhn b
used 11 e Biesant i iy r@)?éﬂecme ERefh 055, By SRR o 3

metal core PCB 7 or a nounting pla the a the LED
91, 103 aneurciogpdledotno withreand 1D idmgcily abtiplenh tB2redindod 8. LEr[he:quE[echnabe

sol dered ontpo a re PCB, noyntin Iate |ng pl at f orm
Ther ol FHREE o0t ElaRI O qn crOBUG IRe: 1ECh aF BRSBTS g WR TiRyRilher
sol deri ng JRi@f | #his élferh@ﬁ’xhﬁh C%@& dmﬁwbrégbﬁthﬁv@ﬁﬂorpm&%sq@%@ bidbk‘a‘@é'pl e
the LED onto the netal core nmounting plate, or mounting platform
caused by the heat conducting body and improves lens efficiency, while

promoting heat dissipation and anti-glare.

[0065] The mounting platform 5, 54, 102, 530 are made of a thermally-
conductive material such as aluminum, copper or any other high-heat conductive
material. Also, as mentioned above, the mounting platform provides increased
non-glare protection from the LED relative 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
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Metal Core PCB or Mounting Plate [0071] The present invention includes a
nmetal core PCB (see netal core PCB 7, 60 shown in FIGQURES 3 and 12). The
nmet al corwOR@RB/i4owhiudes LED circuitry, and acts as a heaCTiaaan®poodsb ng

medi um For exanple, the netal core PCB conprises a base netal plate
(copper or alum num which is approximately 0.8 to 3mmthick), a dielectric
| ayer (lam nated on top of the base netal plate, which is approximtely 0.1
nm t hi cklpmitiexd feore dppek EDI Bcinta a fightk bepmi anedefiactsotheofighli beart witb aayer,

whi ch i tel 05,t0, 0.2 t hi ck 072

ahown | nPRTEYRESEHT Ao e ea el dapcanpt TG 2 f Plided! Wi HaRr esent
inventi omamgﬁﬂeFWHm yab@@e r¢6tamuhé\t@r<5mﬂedru@él%é@t%ﬁe réﬂ&ftébx offtRéluci ng
LED junction tenperature and increasing maxi num L ower . 73]

Al t er nat ipvegent inergioows devslgmsUREcmtbectasubst&ntnaHg qolearttmelsa‘meu lngrmsemltted\her ein

h | h d
e Tor miteBg 1he AR B AnATE0Re MR Ehiil o Hrier il SiitdebiGe Thuts 'Y
such as Wg?&éspflurﬁﬁwn@ék@fftﬂé et inGeRGBIE titten @tcﬁarecal lar@Ngone (ie.,

appr oxi mat to 3mm thi ck. Mechani cal techniques (such as screws)
known mapn@)@mateéyéw@é& degree withaespectipwattioad). pl ate to the nounting
platform and a thermal grease or paste with high thermal conductivity can

be used e ti t N ; Cap
R m 100750 e T 5AEnTRE . 25, ReB St BAGCRWRHE DL PhBondl ¥, LRy BE0e
materi al Jlgﬁﬂlﬁé’arﬁ$)a&bmﬁ nlmnfanmrm@rpedrmanm:omc sautiont(eey., hygdhrbbleatllipse
conductive material. The top rim3 acts as a prinmary heat si nk (for
exanpl e, 0§ RAEPEAREUSd S(WQUW'Y(é)rt B VRNIHS SOMBIIALINS, 4N SMECOAMATBIAE AN si nk
(for example, and 18). [0075] As shown in FIGURES 16 and 18,
the pr esﬁggidﬁ'&gﬁ ﬁb%%e%des a cap rim509 which hel ps secures the gl ass
cover 800 to the top rim503.

LED

[0069] An LED can be an LED module with one or more chips. The LED can be

a high-powered LED. One or more LEDs can be used in the present invention.

[0070] The LED 6, 55, 504 are coupled to a metal core PCB 7, 60 or a mounting
plate 531. In the alternative, the LED 91, 103 are coupled to the mounting
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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Mai n Housi ng, Plastic Housing and Lanp Base [0076] The main housing 57, 501
are nmade of a thermally-conductive material, such as alum num copper, zinc
or any otwenodwighrsheat conductive nmaterial. The mai n hoRsTmp260/00632 act as
a primary heat sink (for exanple, see FIGURES 8 and 17). As shown in

FI GURES 8 and 17, the main housing 57, 501 can have one or nore fins 58 or

570 and/or take a conical-like shape to increase its surface area in order

t o i ncr eMatal Cordr 4B or Mowating Platepaci ty. The main housing 57, 501 can be

substantially frustoconical in shape. The mai n housing can al so be

cylindri r bi cal .i.n shape. [0077] ln an of t r

Chvent: oft07le TG Ren B ERRA sk SRS H et BRr8 R LB A A T st
housi ng 800shdwie il FRSURE S @ughdd 27 00T o Hidtgldcdre RCBaimeIUeRseLFO Loifcaitg, , an
E26 | anp base, a GQU10 | anp base, an E27 |anp base, a GJ24 | anp base). The

pl asti c ABUsaely FD@ beat-HRASPoRINg Mediumt bearcdampigdthe @etel care yYGBsul ate

apor ect abairy s AL MRt fiee GER R, & ABHTNE. BB RAprRg MR bBin 1 7o

i n_conj uBedrhanick), thdidhectAas Rer (Rimihbdpoesenof ity eabe onetsebldtor whichrs

FI GURES 1-6, and the plastic housing 700 and | anp base 701 can be utilized
with t he agBpadnatedr OthanpHeclonand me@mnes sirewbiAack prrntedrrdor-of diglect i GURES
8- 13. | ] h i fii ! ._bave been illustrated and
descri begég/ﬁl’g’rvé/ﬁ'ﬁb lgggwﬁﬂ%{gl%g@%ﬁ%ﬁﬂg@* iose of ordinary skill in the
art that a variety of alternate and/or equival ent inplenentations nmay be
subst i t ufear ZjoAlteheativphgiaki shcewrb od FIRURE Sshwmdatel alesstal bed MCBheutot

departing fr t he scope of the present invention. This application is

i nt ended%@@%{/é} thgpr IRV B O{fgﬁrit&t %{?@rdﬁdt‘ﬁ% téﬁg‘gﬁ"f eSS nent s
di scusse [ her 4 ihh thSinl B SH A ' imted
only by ﬁif@%?,ar:éprgagﬁc}.ﬁ?é&é&lﬁﬁ&%ﬁlgﬁﬁﬁﬁéﬁeg : ag) ?%@%{A%%E%r 1. A

i ghting apparatus conprising: a nmain housing;
[0073] Alternatively, as shown in FIGURE 19, a mounting plate 531 is used,

wherein the mounting plate 531 being coupled to the LED 504 and to the
mounting platform 530. The mounting plate is made a thermally-conductive
material such as copper or any other high-heat conductive material, and
approximately 0.8 to 3mm thick. Mechanical techniques (such as screws) known
in the art are used to couple the 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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a reflector disposed within the main housing, the reflector having a front
side and a rear side; atop rimthermally coupled to one end of the main
housi ng; woO 2009/14a76meat conducti ng body positioned to faeeTidaodwonsssi de of
the reflector, the heat conducting body conprising a heat pipe thermally
coupled to the top rim at least one light-emtting diode thermally
coupled to the heat conducting body, the at |east one light-emtting diode
bei ng po#Maindhmdsing, PéaticlHoesing and ltdmpiBase si de of the reflector so
that light emtted fromthe at least one light-emtting diode is directed

he f i f. ef | . 2. The Ji i . f. cl ai ,
wher oo L8871 a08 Bain ASvEBOLTE AT ol matihoet affraRuPERRIRLHE Baebrfes n
m ddl e pguth @8 dlbdindrh, 8abpshapedr aldoter Wth-HeadchIUdtioBasaktiandTRg from

the mddle portion, each the curved wing portion being coupled to the top
rim 3. naie haugind hg appachessa primdnaineal sinkhdeeexamipte, sgt FEIHBES 8ng

gt Pentl0 - dReaT by G TRESGR . G PRy Seran bever

claim 1, onbesrensre it 58 bk 8FbANdA@StaRe cesBricdl- RISk t8Xh&reabdftsldugtateng
apparatus further conpri sing: a nmounting platformcoupled to the

heat con@®a imgrds6dy ifmi@a%glﬁtheé‘hdifsif@éﬂpn(ﬂapéﬂ Y.-hd hegneinahowsing &di 58%i s of

i ode. San e WbaH TRV b RIkEC 8raph, Srnifiln ARl Tt kG BPa: 1 or m

i's made eflireirizpeor Qubiealunishape.

[0077] In an aspect of the present invention, one end of the main housing 57,
501 are coupled with a plastic housing 700, the plastic housing 700 coupled to a
lamp base 701 (e.g., an E26 lamp base, a GU10 lamp base, an E27 lamp base, a
GU24 lamp base). The plastic housing 700 contains main circuit boards, and

electrically insulate such main circuit boards from the main housing 57, 501.

[0078] It will be appreciated by one skilled in the art that the main housing can be
utilized in conjunction with the aspect of the present invention set forth in
FIGURES 1-6, and the plastic housing 700 and lamp base 701 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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WO 2009/ 140761PCT/ CA2009/ 000689 6. The lighting apparatus of claim1,
wherein the heat conducting body is bar-shaped, and wherein at |east one
end of th&oheati4emducti ng body is thermally coupl ed toPChaA20P/0ddsy 7.
The Iighting apparatus of claim®6, wherein the reflector has a central

opti cal

axi s,

and wherein one end of the heat conducting body is positioned

near or at the central optical axis of the reflector, and is thermally
coupl ed WHARASLLAWMED ISne |ight-enitting diode. 8. This lighting
apparatus of claim1l, further conprising a netal cladding coupled to at

| east a ﬁubst

apparatu

s’ of

aqghﬁqhg%%rﬁﬁtér{gﬁ%fopwgg;ﬁgat conducting body. 9. The lighting

al cladding is nmade of stainless

steel, al um namain loepey;. 10. The |ighting apparatus of claim1, wherein

the reflector is_in the shape of a hyperbola, ellipse,_or Egra_bol a. 11. The
li ghting appaPatefi§cior dsrRasadiWitRinethsi maimaouigingr ithe irsfleste dp¥NIaddrand nade
of a the

wher ei n
cubi cal

| tive material. 12. The lighting apparatus of claiml,
t%ﬁ% éﬁdﬁ?ﬁ%ﬂ%&é

mal n ing i s substantially frustoconical, cylindrical
i n shapgep riamthdrmatgdeupfedaotdnerered dbiytheandimdiousingrat eri al .

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 coupled to the heat conducting
body, the at least one light-emitting diode being positioned to face directly at the
front side of the reflector so that light emitted from the at least one light-emitting

diode is directed to the front side of the reflector.

2. The lighting apparatus of claim 1, wherein the heat conducting body is
substantially S-shaped and comprises a middle portion that is bar-shaped; and
curved wing portions extending from the middle portion, each the curved wing

portion being coupled to the top rim.

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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13. The lighting apparatus of claim 1, wherein the main housing conprises
one or nore heat dissipating fins. 14. The lighting apparatus of claim 12,
further cwoppesidogl a pl asti c housing, coupled to the necm/daau®iongsand a
| anp base coupled to the plastic housing. WO 2009/ 140761PCT/ CA2009/ 000689
15. The lighting apparatus of claim 14, wherein the | anp base is an E26
| anp base, a QUJ10 | anp base, an E27 | anp base, or a GQJU10 |l a base. 16.
The |igh6i ng dppdightiog apbacates wf tlaimut, twmrehfothgrh®tr®@ndacm oilyitp parat e

thermall led,t t, |l east onel tt|n di ode, an a
mount | ng SBRBS cr heroid A et BhecPbol I REThErndirie: B5an B thesmay,
conduct i ggupledyo thdop e | i ghting apparatus of claim 16, wherein the
nounting plate is nade of copper.

7. The lighting apparatus of claim 6, wherein 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.

8. This lighting apparatus of claim 1, further comprising a metal cladding

coupled to at least a substantial portion of the heat conducting body.

9. The lighting apparatus of claim 8, wherein the metal cladding is made of

stainless steel, aluminum or copper.

10.  The lighting apparatus of claim 1, wherein the reflector is in 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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18. The lighting apparatus of claim1, further conprising a glass cover
coupled to the top rim wherein the glass cover at |east covers the

refl ect orywvotzh@/faemtt conducti ng body, and the at |east omeTidaghis/emsbti ng

di ode fromexternal environnent. 19. A lighting apparatus conprising: a
mai n housi ng having a generally frustoconi cal shape; a coni c-shaped
reflector disposed within the main housing, the conic-shaped reflector

havi ng a1br ontTheilgdting apparatsisdd claioh 44 cwherein thoplansmlbasgiis anaE26 taropar t op

rimcoupled to i n, housi ng; a substantially S-shaped heat pipe
bos! ¢} onbacec FitD BRI pRSHArL FAT e prBecting LB PBFFect or 't he
substantially S-shaped heat pipe conprising a mddle portion conprising a

mounting platformlocated at or near the central optical axis of the
coni c- shdped r&elligbtiag apaatatusof elainy dd futhey qeorarisyi®, the curved wing

W thi n the top TPifto BRIELEEAVRTRETR fle aBaf Bk GoRBRN At =

coupl ed adt he nmounti ng platform and positioned facing directly at the
front side of the conic-shaped reflector so as that |light emtted fromthe
at | east one PBifAtDEN platlegmaineaaally cavpledttedhedneneting plate sindethefhadie
coni c- Sh%Bﬁﬁluétﬁ]fgl t%:(})pr . WD 2009/ 140761PCT/ CA2009/ 000689

17.  The lighting apparatus of claim 16, wherein the mounting plate is made of

copper.

18.  The lighting apparatus of claim 1, further comprising 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.

19. A lighting 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.
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20. The lighting apparatus of claim 19, further conprising a netal core PCB
coupled to the at least one light-emtting diode and the nounting platform
WO 2009/140761 PCT/CA2009/000689

20. The lighting apparatus of claim 19, further comprising a metal core PCB

coupled to the at least one light-emitting diode and the mounting platform.
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