LED Refl ector Lanp FI ELD OF THE | NVENTI ON The present invention is
generally in the field of lighting fixtures. Mire specifically, the
S5present invention concerns a LED reflector |lanp used as a lighting fixture
wi th high Ium nous efficiency and enhanced thermal dissipation
characteristics. BACKGROUND OF THE I NVENTI ON As a solid state |ight source,
LEDs (light-emtting diodes) e lf&é[ ?mlfges of the 10 20th century
and are a product with long I|i spaﬁ rms ture, | ow power
consunption and flexible dinmension such that they are beconming to take the
pl ace of conventional high pressure halide lanps in a w de range of
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25  conduction and heat dissipation. As a consequence, the heat energy generated by the

plurality of LED light sources cannot be effectively dissipated, such that the temperature of

the housing of the lamp is so high to the extent that people would get scalded and that this

lamp is vulnerable to get burned out. Moreover, because of the absence of

light-condensing elements, the light emitting from the LED light sources cannot be
30  condensed effectively, with the result of light loss and low light availability.

Chinese Utility Model No. 200820101329.7 with the title “LED Light Fixture” discloses
a LED road lamp which has a plurality of light units each consisting of a LED light source
and a light cover mounted on a horizontal panel relative to a centrally vertical axis of the
housing of the lamp, wherein each of the LED light sources is arranged on a same



According to the LED lanps in the prior art, there is about 90%to 100% of
their lumnous flux that project onto supposed working surfaces, which

| eads to the problens of 10 thernmal dissipation and short |ife span. The
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SUMMARY OF THE INVENTION

An object of the invention is to address the drawbacks in the prior art mentioned above

25 by providing a novel LED reflector lamp which has good characteristics of thermal

conduction, thermal dissipation and light condensation. The LED refiector lamp can also

have an adjustable projection angle that structurally solve the problem of glare and produce
non-dazzling output of lights.

The above object can be attained by providing a LED reflector lamp comprising a
30  control circuit, the LED reflector further comprises:

at least two LED light sources which are controlled by the control circuit;

at least two light source panels on which the at least two LED light sources are secured,

respectively;

at least one heat-conducting plate on which the at least two light source panels are
35 secured in a thermally conductive manner;

a reflective cup having a reflective inner surface, a reflective opening formed by a edge

2



5a heat sink having a cavity in its interior, the cavity being di mensi oned
and shaped to be coupled to at |east a part of the reflective cup and the
heat - conducting plate. In one preferred enbodi nent of the invention, the
LED reflector lanp conprises: two LED light sources; two |ight source
panels on which the two LED |ight sources are secured, respectivel
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parabolic of the two symmetrical halves to give out a better

l'i ght conden@v H%F&Fﬁg}"&ﬁ/ the LED reflector |anp hasga hi gher | um nous
flux. | t twioslighbsoutce hartels he whiahi the two LEDXigbbsouneesi are seeiwred, regpedively. 5%
to 20% i f e LED light sources are arranged to overlap the focus of the
par abol as of the inner parabolic surfaces of the reflective cup. 25The LED
reflector | aepse beai-gondueiing Riaiepenseach side of Whigh tiiesioslicht SourcrePanels a8l | y
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pl at e. inner parabollc surface formed by extension of parabolas wherein centers of the LED Ilght

10and

sources are located at foci of the inner parabolic surfaces, respectively. Such a configuration
makes it possible that all the lights emitting from the LEDs are reflected by the inner parabolic
20 surfaces of the two symmetrical halves to give out a better light condensation, thereby the LED

reflector lamp has a higher luminous flux.

It is found that the luminous flux can be increased by about 5% to 20% if the LED light
sources are arranged to overlap the focus of the parabolas of the inner parabolic surfaces of the

reflective cup.

25 The LED reflector lamp can further comprise a metal cap disposed at the centrally
vertical axis of the reflective cup, and the metal cap has two opposite sides, on each of the
two sides is formed a notch of same thickness of the heat-conducting plate, and the
heat-conducting plate is snapped into the notches.

According to the invention, the LED light sources are secured on the light source

30 panels by glue dispensing or mechanically, the light source panels are secured to the

heat-conducting plate by fasteners, glue dispensing or viscous radiating oils.

Advantageously, a layer of radiating oil is arranged between the light source panels and the
heat-conducting plate.

Preferably, the reflective cup is substantially horn-shaped, and the reflective inner
35 surface is coated with light reflecting materials.



Preferably, the reflective cup is substantially horn-shaped, and the
reflective inner 35surface is coated with light reflecting material s.

The heat sink can be nade as a hollow cylinder, and the inner surface is of
an arched configuration that mates with an outer surface of the reflective
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with the t sink to create a good 30 path for thermal conduction and

t her mal ISSI pation. This path allows the heat energy generated fromthe
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and light condensation, and therefore, there is no need for a lampshade for the lamp. Of
course, a lampshade can be provided at the opening of the reflective cup if desired.

In the LED reflector lamp of the invention, the LED light source panels tightly come into

contact with the heat-conducting plate which is integral with the heat sink to create a good

30 path for thermal conduction and thermal dissipation. This path allows the heat energy
generated from the LED light sources to be dissipated successfully through the light source
panels - the heat-conducting plate - the heat sink and the reflective cup, and the
temperature of the LED light sources is therefore decreased greatly. Due to the lack of the
lampshade, the LED light sources can communicate directly with air so as to further

35 facilitate the thermal dissipation of the lamp, which further decreases the heat energy when
the LEDs is luminous. The configuration of the LED reflector lamp of the invention ensures
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the LEDs is |lumnous. The configuration of the LED reflector |anp of the

I nvention ensures that the LED would not be over-heated so as to reach a
| onger life span of the |anp. The invention has solved the probl em of

t hermal di ssipation associated with high power LED | anps, and allows for a
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S is a perspective expl oded bottomview of the LED reflector of Fig. 3.
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20 BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a top view of a LED lamp fixture available in the prior art.
Fig. 2 is a front view of the LED lamp fixture of Fig. 1.

Fig. 3 is a perspective top view of a LED reflector lamp having two light source panels
constructed in accordance with a first embodiment of the invention.

25 Fig. 4 is a perspective bottom view of the LED reflector of Fig. 3.
Fig. 5 is a perspective exploded bottom view of the LED reflector of Fig. 3.
Fig. 6 is a perspective exploded top view of the LED reflector of Fig. 3.

Fig. 7 is a perspective top view of a LED reflector lamp having three light source
panels constructed in accordance with a second embodiment of the invention.

30 Fig. 8 is a perspective top view of a LED reflector lamp having four light source panels
constructed in accordance with a third embodiment of the invention.

Fig. 9 is a perspective top view of a LED reflector lamp constructed in accordance with



constructed in accordance with a third enbodi nent of the invention. Fig. 9
is a perspective top view of a LED reflector |anp constructed in accordance
with a fourth enbodi ment of the invention, wherein the LED reflector |anp
has a reflective cup consisting of two symmetrical halves. Fig. 10 is a
perspective bottomview of the LED reflector lanp of Fig. 9. Fig. 11 is a
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The LED light source 60 can consist of one or more LEDs. In this embodiment, each of
the two LED light sources 60 consists of 3 chip LEDs which are secured on the respective
light source panel 20. The LED light sources 60 can be secured to the light source panels

25 20 by glue dispensing or mechanically or any means known in the art. Each light source
panel 20 has screw holes 22, 24 through which the light source panel 20 is screwed onto
the heat-conducting plate 10. A layer of radiating oil may be arranged between the light
source panels 20 and the heat-conducting plate 10 to obtain a better thermally conductive
effect. Of course, the light source panels 20 can be secured on the heat-conducting plate

30 10 to create good performances of thermal conduction and thermal dissipation
therebetween by use of a technique known in the art. For example, the light source panels
20 can be attached to the heat-conducting plate 10 through a viscous radiating oil.

As shown in Figs. 5 and 6, the heat-conducting plate 10 is a semicircular plate which
has a notch 12 and a screw hole 14 at the positions respectively corresponding to the
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Wi th j ol ithé notches 42. The metal cap 40 can get in the lights emitting from the LED light sources
right underneath the metal cap 40 and at the center of the reflective cup, therefore, people
would not contact directly with the lights emitting directly from the LED light sources,
30  providing the protection for people’s eyes from the glare or dazzling. A top face of the
closed end of the metal cap 40 can be designed to be green fluorescent in order to identify

the LED reflector lamp of the invention.

The heat-conducting plate 10, the heat sink 50 and the reflective cup 30 can be made
individually and snap-connected to one another to create good contact in a thermally

35  conductive manner. Any two of them, i.e. the heat-conducting plate 10 and the heat sink 50,
or the heat-conducting plate 10 and the reflective cup 30, or the heat sink 50 and the
reflective cup 30, can be formed integrally. Also the heat-conducting plate 10, the heat sink



150f the three side planar surfaces 214. The heat sink 250 of the
second enbodi nent is substantially sane in structure as the heat sink 50 of
the first enbodi ment. A higher power LED reflector |anp can be nmanufactured
because of the addition of one nore LED |ight source. Fig. 8
illustrates a LED reflector Ianmp 300 constructed consistent with a third
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shaped such that the heat-conducting plate 410 secured with the LED |i ght
sour ces 460 Taedhdaheink i2§0of feurecenpambbgdiméBOiscaibstastially same in structure as the

heat sink 50 of the first embodiment. A higher power LED reflector lamp can be
manufactured because of the addition of one more LED light source.

Fig. 8 illustrates a LED reflector lamp 300 constructed consistent with a third preferred
20 embodiment of the present invention. The LED reflector lamp of this embodiment is
structurally same as the one shown in the first embodiment above, except the following:

- the LED reflector lamp has four light source panels 320 and four LED light sources
360, each of the LED light sources 360 is secured on the respective light source panel 320;

- the heat-conducting plate 310 comprises a central post of quadrangular configuration
25  defined by four side planar surfaces 314, and the four light source panels 320 are secured
on the four side planar surfaces 314, respectively; and

- the metal cap 340 has correspondingly four notches for snap-connection with joints of
the four side planar surfaces 314.

A much higher power LED reflector lamp is possible because of the addition of one
30 more LED light source when compared to the LED reflector lamp 200 of the second
embodiment.

Figs. 9 to 12 illustrate a LED reflector lamp 400 constructed consistent with a fourth
preferred embodiment of the present invention. The LED reflector lamp of this embodiment
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mounted on the center of the reflective cup in a manner that the LED light sources are
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Having sufficiently described the nature of the present invention according
to sone preferred enbodi nents, the invention, however, should not be
limted to the structures and 20 functions of the enbodi nents and
drawings. It is stated that insofar as its basic principle is not altered,
changed or nodified it nmay be subjected to variations of detail. Nunerous
vari at i ongaraltel tovingi dentraltyl ventical hxis ofithe reftestivey cugh Véieratbe eehitgrsnad dimes LIBD lighte

skilled pgy s‘ﬁg% % %E%dkﬂao%ﬁggqhg\‘ﬂg&%’tthéjg Bé!éé‘gf hre%}l%% ES&HR? ‘EEDt he

i nvention I nve
is: 1. NGEEEPFH@TIP etthe invertiep wqyls#ﬁml@p @goeaerdtshtmderaﬁaﬁ@mﬁd a ba‘aafém'm%z ed

in that tg. WERyiRN %té?t%rJtIHﬁ ih e sﬁr%iBFé 8Che h@&t-éoﬁaﬁtmé \M%até—gé?u Int@ate gRUTr ces
whi ch are contro}tle control circuit; 5at least two |ight source

panel 8 on"YPfEEhokthe LEP “EEtaS?P'C?&B“‘EEB 'phb%mfdw’e'ésa"awmé%w‘@ actuning of a
respect i v&drigs of high pdwdr&&Btrefigteor ewdds: conducti ng pl ate on which the at |east
two light source panels are secured in a thermally conductive manner; a

][ ef | egt Lve Clhraba tal theaL ER figicblices brdithé wr:rhapef tha bb&éheﬁtﬁevreﬂmee cog
or nme Y., a

| d
Lo hotton 68 ARESonr el of B leits SRl roPnEe nEl hHE Saules whub B8 srRLTRC oo
with the ¢a§| thatghe LEDUigbesouaeas aradn theglitiniboafite refientilesopmningi af stee tedledctivier ough

Lhe Sipt A BelobBicR drtle &ind L ERUER] hoff A SHEN obiEbs L AR HERalgb O
PrE At M § app

sour ces ar para I cal axrs ectl

and this wayatmpjeﬁlqmanmph@eé,Eéhﬂﬂﬂegtos lamipt canj hﬂ@ﬁlﬂ%ﬁid tq wswarffqrwbeu ng
di ”ensijo?‘ﬁﬂ’“ﬁm’{‘g hﬁf@ﬂnﬁﬁbr%’?% E@mmbﬁ%ohfbe%t[r)né VoS otaasévet fd?fex&rhsler 8for act ive
cup an e neat-Cco a r ect or accor

claim1, %Tﬁ‘a‘?"&@t”é?r?gﬂff ‘Jﬁfeeﬁgt“ E &ripgs high P‘?é’&%"gwéq lamp '%Bﬂiﬁ't?'%té’smdtw%ﬁ

| i ght SOU’eﬁ@§bfoccaSIons.tWO | i ght source panels on which the two LED Ii ght

sources are secured, respectively;
15 Thus, the present invention provides a LED reflector lamp which effectively solves the

problem of thermal dissipation associated with high power LED lamps and which exhibits

characteristics of high luminous efficiency and enhanced thermal dissipation.

Having sufficiently described the nature of the present invention according to some

preferred embodiments, the invention, however, should not be limited to the structures and

20 functions of the embodiments and drawings. It is stated that insofar as its basic principle is

not altered, changed or modified it may be subjected to variations of detail. Numerous

variations and modifications that are easily obtainable by means of the skilled person's

common knowledge without departing from the scope of the invention should fall into the
scope of this invention.
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200ne heat -conducting plate, on each side of which the two |ight source
panel s are secured, respectively; wherein the heat sink is of annul ar
configuration and has a reflective inner surface that lies tightly against
an outer surface of the reflective cup. 3. A LED reflector |anp according
to claim1, characterized in that the LED reflector lanp 25 further

conpri ses posed at the centrally vertical axis of the
reflecti gﬁgggﬁééﬂgﬁ?ﬁ%’%gtal cap has two opposite sides, on each of which
si des i s f.orAdED reftactin lemps @nmptising knesstradfcichig  ¢treaacterireduiot that the AE,

into whic conducting plate is snapped snugly. 4. A LED
refl ect Orﬁélé‘&BPﬂﬁﬂﬁeﬂ%ﬁrﬁ?Et@% claiml1l, characterized in that the refl ective

cup 30 cons@tée%St@ﬂO LB lgb?ﬁ?élmeisdlﬁl'chﬂle\i@§tr@"e§&¥§b@C@'VFﬁ'rﬁ‘fW'tcal ly relative
to the central jeystviid hg}also@mespa@ea@fanqkh.bmhéwmk WS LIEES |i Vﬁhtrﬁfdr@é‘st hie

I nner parabolic surfacg( ornmed by extension of parabol as, erein centers
of the LEYSHIShIeSBEOHENs are | ocated at foci of the parabol as of the inner
par abol i c suatflaaﬁmnerlmesmducehgplate ob .whichL{ED ateédst two lightesturacparets ag t o
any one of cla zed in that the 35LED |ight sources are

ec egll aﬁr all (5] aCt%F\'er
secured ofrthe I g} ?"E(BYIF%% uf); y' gl ue di spensi ng or nechanically. 6.
A LED r ef | eca meflebtivecupdesindiargfledivampeoswfase, @ refleotivelopeoing foroteditet eddezed

in that tmh+ +&iatatw%%ﬁ&%uﬁa9@'a%d6ar§o§rs chGn 9%&!% A?%?éreﬁe&%%bwh&mte by

fasteners I Spensi ng or viscous radi atl ng ol |

refl ect orthp t'@@'@é'ﬂmgn@}aieose&ﬁ?do‘ﬁlﬂ‘ e LR ight SPUE@S@”ddh%P@BtSQWGE&PWeH t hat

a |ayer 5gb |ﬁs%i!e§tthfwﬁﬁltﬂ1e kit itd QHGﬁdné}eéthﬁQmeﬂé&ﬁvd b@h budotaE thePE® lightand
t he heat-conductin

LED ref | di t f
cl'ai mo 1 Fraes ach araleidp frnealaly \erlkal preof BrIHISIVECBLAN s Substant ally
hor n shaped a héat s%ld_lh'z{\hrrgeé lcavitydn itk &rrtprmpt_hercémt;gbéumg dimyersiveedand Ishaped t t 0

4, gkge V\fci'“ﬁ?ﬁ% o %t eggﬁ ég}? of tﬁfel i\:/eg?dsp_né]%’ thg “Egégo%dﬁgtintgrbefatéef lective cup

i's CO ctrng nma
2. ALED reﬂector lamp according to claim 1, characterized in that the LED reflector lamp
comprises:
two LED light sources;
two light source panels on which the two LED light sources are secured, respectively,
20 one heat-conducting plate, on each side of which the two light source panels are

secured, respectively;
wherein the heat sink is of annular configuration and has a reflective inner surface that

lies tightly against an outer surface of the reflective cup.

3. A LED reflector lamp according to claim 1, characterized in that the LED reflector lamp
25  further comprises a metal cap disposed at the centrally vertical axis of the reflective cup,
and the metal cap has two opposite sides, on each of which sides is formed a notch of
same thickness of the heat-conducting plate, into which notches the heat-conducting plate

is snapped snugly.

4. A LED reflector lamp according to claim 1, characterized in that the reflective cup
30  consists of two symmetrical halves disposed symmetrically relative to the centrally vertical
axis, each of the two halves has a reflective inner parabolic surface formed by extension of
parabolas, wherein centers of the LED light sources are located at foci of the parabolas of the

inner parabolic surfaces, respectively.

5. A LED reflector lamp according to any one of claims 1 to 4, characterized in that the
35 LED light sources are secured on the light source panels by glue dispensing or
mechanically.
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1010. A LED reflector |anp according to any one of clains 1 to 4,
characterized in that the heat sink is a hollow cylinder, and the inner
surface is of an arched configuration that nates with an outer surface of
the reflective cup such that the inner surface of the heat sink lies
tightly against the outer surface of the reflective cup. 11. A LED

rﬁf I ec';] or6.| arpERceftaatibrigmp acaordingrie anfy arleaif rabairhs tido 4, chhractetized inztbdt the t hat
t he 15he | ' t hat
are par ai 18 Qbos B et ofih o, G RS EBUAIH e b itrert ol Bibeliche

di sposed aryisgoupeasiaiing®ithier. 12. A LED reflector |anp according to any one
of claimse 1 to 4, characterized in that the heat sink has at its one end a
pl ur al i t y7.ofA kEB seflentor lasn ageardingin anyesawéelains 1 knh charasterizedintaatia layerk t o
side wal lg ré’ci:aﬁr@eollhg%Fraﬁéé%beh@@ér?’the@igH—:Qu"r@( pelsCind tﬁgﬁeé‘tcéHthdztlhg didte 2Ny

one of clainms 1to 3, characterized in that the LED |light sources are

arranged g o ﬂ@EDQEﬂ&?ortIQmE) hechaingas P dnB&f rc?dcnlr@qttbvé? chifcterizéd irthbElRe

reflector |anp accord o any One of clains to 3, characterized in that
t he LED |"PHeative up iseuibg t'%{ﬁyﬂ‘é’ﬁyéfé?&eé get cl ose to the reflective opening
of the reflective cup 15. A LED reflector |anp according to any one of

clains 1%o0 A4LE@Hafﬂ%ﬁtqréamw@cqwﬁmsﬁatanwwe Fslaipatl-todhgherciegzed it that the

arranged raticdtive fitler SurfRRIF d renv@ivk icagls dostsd With idie réfRatinciaaruslsi ng pl ate
overlaps the centrally vertical axis of the reflective cup, and that a

tangept |4g1€ pfEM réfRctdr |éi|ﬁ>5 !a&%i'dlhd td Bﬁy 681 @hilé VR 4,1 hatackrizéd o thbhfhe
heat - conducti ng plate and arc e ref1J ective, cu ve
?guratlon {hfg LED

the cent rhgat §inkisrg hellow ‘%‘(J{”dfr@”dttﬁ%'WQF;l?“ Rt ARy chdgant
r ﬁf I ggth orwntraamgat@ﬁemrﬁadegoftthe mmcm@fswhathéIMr durfatkaof dlod beatark lies t hat
t he e onduct egra with the heat sink. 17. A LED
refl ector Ihﬁ gao[g%t(;lp%f)ﬁta Lgfagﬁy% reﬁt?ct“v |ms lto 4 characterized in that
t he heat-gon S e nt e t.h t efI 8. A
LED ref | et ogm%bglﬁg@daﬂ'i‘%ﬁccto 3? 3 e°’8ﬁ=° {iMss hﬂpacgeﬁ' Fac {e%ra ! tzhéed in
t hat 15he heat sink has at its outer surface a plurality of radiating fins that are parallel to the centrally
vertical axis of the reflective cup and disposed in a spaced manner.

12. A LED reflector lamp according to any one of claims 1 to 4, characterized in that the
heat sink has at its one end a plurality of ribs that extend from a center of the end of the

heat sink to side walls of the heat sink.

20 13. ALED reflector lamp according to any one of claims 1 to 3, characterized in that the
LED light sources are arranged to get close to the bottom of the reflective cup.

14. A LED reflector lamp according to any one of claims 1 to 3, characterized in that the
LED light sources are arranged to get close to the reflective opening of the reflective cup.

15. A LED reflector lamp according to any one of claims 1 to 4, characterized in that the

25 heat-conducting plate is arranged such that a centrally vertical axis of the heat-conducting
plate overlaps the centrally vertical axis of the reflective cup, and that a tangent line of a
joint defined by the centrally vertical axis of the heat-conducting plate and arc lines of the
reflective cup is vertical to the centrally vertical axis of the heat-conducting plate.

16. A LED reflector lamp according to any one of claims 1 to 4, characterized in that the
30  heat-conducting plate is made integral with the heat sink.

17. A LED reflector lamp according to any one of claims 1 to 4, characterized in that the

heat-conducting plate is made integral with the reflective cup.

18. A LED reflector lamp according to any one of claims 1 to 4, characterized in that the
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heat sink is nmade integral wth the reflective cup. 19. A LED reflector

| anp according to any one of clains 1 to 4, characterized in that the
heat - conducting plate is made integral with the heat sink and the
reflective cup. 20. A LED reflector lanmp according to any one of clains
1 to 4, characterized in that the 5light source panels, the heat-conducting
pl at e, t Heaheink ishade mtapralivédthrtbé refleciiveecupup are fornmed with a thermally
conductive material. 21. A LED reflector |anp according to claim 20,

char act eri%zed LED réflector keamp hecanding yo amndeee of claimsat tr 4,alhaisstesigbd ot thdt fheom

the group, %?Béﬁoﬁ}clnﬁt?%@fe :@'rﬁﬁl?erlhtggﬂal @ltt?’fﬁeﬁﬂéé%iﬂ&'aﬂé! tt?é‘r%ﬂﬁaﬁ/é‘%ﬁ 1022. A LED

reflector anp according to any clains racterized in that
the opening of dihfeletlol Rithd ¥EcotiiRg tSaly ONd BEHaist MtcPa,! RIRRRAIE in that the

5 light source panels, the heat-conducting plate, the heat sink and the reflective cup are

formed with a thermally conductive material.

21. A LED reflector lamp according to claim 20, characterized in that the thermally
conductive material is selected from the group consisting of aluminium, aluminium alloy

and ceramic.

10 22. ALED reflector lamp according to any one of claims 1 to 4, characterized in that the
opening of the reflective cup is provided with a lampshade.
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