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 NVENTION As a solid state |ight source,
LEDs (light-emtting diodes) energed in the sixties of the 10 20th century
and are a product with long |if fiymstructure, | ow power
consunption and flexible dinensi&ﬂggﬂ%ﬂe?ﬁ§ii?ﬁg9 are beconming to take the
pl ace of conventional high pressure halide lanps in a w de range of
lighting applications. However, LEDs would generate conparatively high heat
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rel atively |Limiwoud EficerivgRAE eAlithcp®Mermal TiReipaiovasharactefigticaunber of the LED
| ight sources is, the nore |lum nous and efficacious the LED lanp is. Fig. 1
illustrates a LED |l anp available in the 20 prior art. The LED | anp of Fig.
1 has a pl uraI ity of LED I i ght sources 1 nounted equally and horizontally

A GROUNB e HMENTOONt he LED |ight sources is arranged on a
sanme horizontal plane W|th a | anpshade and then assenbled wth a comon
| anp hol der 3 Asoa $ejidrtate bghhpowcPARE Dsaltighteiiing diedeshemeraedk intthe sixtiesiobthr i n
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centrally @mean agg%s?WS?O';{] rrﬁr%usfhﬁgnug?%e{ r%?'?ea'r%r%? | te%)elr?'?s %fcthed?or?he LED
| i ght sour dwringus @d@fﬁ@g@ug@@L@@ﬂ@np is. Fig. 1 illustrates a LED lamp available in the

20  prior art. The LED lamp of Fig. 1 has a plurality of LED light sources 1 mounted equally and

horizontally on a same panel 2, wherein each of the LED light sources is arranged on a
same horizontal plane with a lampshade and then assembled with a common lamp holder 3
to form a common PAR lamp found in the market. As shown in Fig. 2, this PAR famp may
satisfy the requirement for illuminance, but it does not have specialized means for heat
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



hori zontal plane. The lanmp of this Chinese utility nodel nmade an

i nprovenent in thermal dissipation, but it is designed such that all the
LED Iight sources are facing outward. Therefore, nost of the |um nous flux
emtting fromthe LEDs directly project onto a supposed working surface to
generate gl are and dazzle and affect people's eyes. Also, this 5 lanmp is
unabl e to condense the light and its light efficacy is affected. Because
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35secured in a thermally conductive manner; a reflective cup having a
reflective inner surface, a reflective opening forned by a edge

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 reflector 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
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of the reflective inner surface, and a slot formed on a bottom of the
reflective cup, wherein the heat-conducting plate secured with the LED
l'ight sources and the |ight source panels are inserted through the sl ot
into an interior of the reflective cup such that the LED |ight sources are
parallel to a centrally vertical axis of the reflective cup; and 5a heat
sink having a cavity inits interior, the cavity being di nensi oned and
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t her
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par abol as qfs tigilyiagaREt dafulh elirdcewi tHoasmstiaf cuphe reflective cup. 25The LED
reflector lanp can further conprise a netal cap disposed at the centrally

15 Preferably, the reflective cup consists of two symmetrical halves which are 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 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.



vertical -axis of the reflective cup, and the netal cap has two opposite
sides, on each of the two sides is fornmed a notch of same thickness of the
heat - conducting plate, and the heat-conducting plate is snapped into the
not ches. According to the invention, the LED |ight sources are secured on
the light source 30 panels by glue dispensing or nechanically, the |ight
source panels are secured to the heat-conducting plate by fasteners, glue
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a thermally conductive material, such as aluminium, aluminium alloy or ceramic.

25 The LED reflector lamp according to the invention has excellent luminous efficiency
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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and |ight condensation, and therefore, there is no need for a | anpshade for
the lanp. O course, a | anpshade can be provided at the opening of the
reflective cup if desired. In the LED refl ector |anp of the invention,
the LED |ight source panels tightly cone 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
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reference to the acconpanying draw ngs. 20 BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig.1l is a toTp view of a LED |anp fixture available in the prior
art. Fid4. IEF DE ' E I¥8S| anp fixture of Fig. 1.

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



Fig. 3 is a perspective top view of a LED reflector |anp having two |ight
source panels constructed in accordance with a first enbodi nent of the
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rce panels constructed in accordance

Referring now to the drawings, Figs. 3 to 6 provide a LED reflector lamp 100
constructed consistent with a first preferred embodiment of the present invention. In this
embodiment, the LED reflector lamp 100 comprises two LED light sources 60, two light

15  source panels 20, a heat-conducting plate 10, a heat sink 50, a reflective cup 30, a metal
cap 40 and a controf circuit (not shown) for controlling the LED light sources. The control
circuit can be formed integral with the LED reflector lamp and fixed to the radiating fins at
the outer surface of the heat sink; or can be formed separately from the LED reflector lamp
and have a plug type connector for electrical connection with the LED reflector lamp. The

20 control circuit is not the essence of the invention and therefore not described in detail

herein.

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 fto 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



15 source panels 20, a heat-conducting plate 10, a heat sink 50, a
reflective cup 30, a netal cap 40 and a control circuit (not shown) for
controlling the LED Iight sources. The control circuit can be forned
integral with the LED reflector lanp and fixed to the radiating fins at the
outer surface of the heat sink; or can be fornmed separately fromthe LED
reflector |anp and have a plug type connector for electrical connection
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" center of

- 35 allowing the chip LEDs directly communicate with the atnosphere, which
i s advantageous to the thermal dissipation and consequently to the
reduction in the heat generation of the LEDs. A snpboth and transparent

gl ass | anpshade nay be provided on the reflective cup if desirable. The
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the LED reflector iamp 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
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The |Iight source panels 20, the heat-conducting plate 10, the heat sink 50
and the reflective cup 30 are preferably forned wwth a thermally conductive
material selected fromthe group consisting of alumnium alumnium all oy
and ceramic. 5Fig. 7 illustrates a LED reflector |anp 200 constructed
consistent with a second preferred enbodi nent of the present invention. The
LED reflector lanp of this enbodinent is structurally sanme as the one shown

in the firsdpfuandidmaie RPYE cartBCRBde d9¢hepddow ng: - the LED
reflector lanp has three |ight source panels 220 and three LED |i ght
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Fig. 8ill f9Preach of the LEB light so8Eoes £54 'éﬁﬁc%%orb*ﬁﬁﬁﬁpﬁﬁtt"%g SPEPLRERt 24 th a
third preferred 20enbodinent of the present invention. The LED refl ector
i oF i o e RAEARO TP T P A o PR GG ST EREY 1 11 st
enbodi ment taeevie peepirfacée?2 40 bhdihrergheat-condutting birdfdhing platest2d@ ekiengindnas

four |'ight (30HHhEBeMANEdst, 23dhRrbefightsolifeR phhdbo05Rl FsBectisiP se @RSt brithe t NE
LED |ight sources

es 360 is secured on tt@ espective |i g source panel 320;
- the heat {¥6RAGEPERG AP 4 fPapHARY éée gfg‘e@mgﬂﬁ?teﬁg ’a$ quadr angul ar
configuration 25def edZJa)1 four side.plapar surfaces 314, and the.fqur
li ght source p erpgtagcz'a@ 4§é1a§ 8%rﬂer588nd|r[i)gly trplree nofches ?or snap~cdnnecQ|on wﬂﬁ jon’ﬂs
15 of the three side planar surfaces 214. ‘
The heat sink 250 of the second embodiment is substantially 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



on the four side planar surfaces 314, respectively; and the netal cap
340 has correspondingly four notches for snap-connection wth joints of the

four side planar surfaces 314. A much hi gher power LED reflector |anp
I s possi bl e because of the addition of one 30nmobre LED |ight source when
conpared to the LED reflector |anp 200 of the second enbodinent. is

substantially structurally same as the one shown in the first embodi ment
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The LED refl ect | a 400, i aracteri in.that, the two h es 4

nave thei r Va8 a0 er OB i be LEDUR AR5 750 and e Rhticsiiew er Jed Frnbo
sur f ace¥ f dnsasdd Byoughttenslpict34dito twrirtbrdr @6 the aeftg cliveatup d8dtasshowf intFige 9t wo LED
l'i ght sources 460 are located at foci of the inner parabolic surfaces,
respectivel y. Thg LEPrHellecigs lann 4q0He chasagterized intthatdbe usdialves 681, B2 havedhéinl ves
15 431, 4?ge§£éeﬁ\}egrléﬂédﬁee ﬁﬁelgt elirfaceé whidk awvg?r‘_eE&cl squ’B&es_S@Hﬁé‘detﬁj_ %}msitoﬁ%{ Shﬂ/vn
in Figs. . .Such a,co ration es | Si at a
the | Dgnt o 1ERPPRR 08 flBhon e S wda AT Bl Bkl 08 5 pirtoF AR BBl o
surfaces ofpatabeliq sifasganiespertivaly. inadthes svorigthe 48P oft the garaleolasuaf the tyethakves | | ght

condens@t i aB1,243d RbI=Rithe 3dhtd?$ BAAE &b LEITIigho Ysurelsf460] &nghbwh tn Mg 1B@¢And ound
iaous, flux.of the LED.refl

that the | cto . of this enbodinent is
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further enhance the | umn fficiency. 1t would be understog t the
et oct i ve TP i AL roftrior Rt s ot Bt By S6ai e B oo
sui t abl28 coMih regoecitd thaexisiag LEP mabindhe priccehdense | i ghts, which is within

the ability of a 25person skilled in the art.
The reflective inner surfaces of the symmetrical halves 431, 432 are smooth and can be

coated with light reflecting materials to further enhance the luminous efficiency. It would be

understood that the reflective inner surfaces of the halves 431, 432 can be of any surfaces

of suitable configuration that are able to condense lights, which is within the ability of a
25  person skilled in the art.

According to the invention, the light source panels secured with the LED light sources

lie tightly against the heat-conducting plate which is connected to the heat sink in a
thermally conductive manner, thereby creating a path having good characteristic of thermal
conduction and thermal dissipation along the light source panels - the heat-conducting

30 plate - the heat sink. The heat energy generated by the LED light sources is allowed to be
dissipated rapidly through this path, which facilitates the reduction in the temperature of the

LED light sources. Thus, the problem associated with the thermal dissipation of the LED
lighting fixtures is successfully resolved. Moreover, the opening of the reflective cup without

the arrangement of the lampshade helps improve the thermal dissipation. The lights

35  emitting from the LED light sources can be reflected outward through the reflective inner
surface of the reflective cup to condense the lights, because the LED light sources are
mounted on the center of the reflective cup in a manner that the LED light sources are
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According to the invention, the light source panels secured with the LED

| ight sources lie tightly against the heat-conducting plate which is
connected to the heat sink in a thermally conductive manner, thereby
creating a path having good characteristic of thermal conduction and
thermal dissipation along the |ight source panels - the heat-conducting 30
plate - the heat sink. The heat energy generated by the LED |ight sources
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fall into the scope of this invention. Wat is clained is: 1. A LED
reflector lanp, conprising a control circuit, characterized in that the LED
reflector further conprises: at |least two LED |ight sources which are
controlled by the control circuit;



at least two |ight source panels on which the at |east two LED |ight
sources are secured, respectively; at | east one heat-conducting plate
on which the at least two |light source panels are secured in a thermally
conducti ve manner; a reflective cup having a reflective inner surface,
a reflem,'hyg@gmy'dqg forrred by a edge of the reflective inner surface, and
a slot forned on mof the refl ct ve
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whi ch tihe refiectiErer gbtfacs andes skt éormedwred bottempafcthe weflective cup, o\mieerem the

heat - Condy &%n@%ggé}gc{laetee%&uf‘e%%nﬁ'tﬁ@ ¥ WahClbkris LN the bt SAUES PaR@E A

are sec erein t
conf i guinagrteshtheough e slat intsr areinteripe of thadeflestive msqqha*haﬂ th@éEﬂ light $qpreasARst

an out e%r%ﬂﬁliﬂ&%eﬁfall&%rt Iféx?scéf'tH@ré?FéQttve&x ; énd-ED ref ! ector | anp accor di ng

to cl aracte |ze he LED reflector rther co se
a netal cap hepbpiBk baving & savity dhits interer, Beqayity %.'999”8 ? raeﬂdl gg b
and thﬁcd’(?)ﬂe@i to“a@léa@taépér\t\/@f thléﬁ@ﬂdo’tl@e Sm;ﬁ@@d the meaBedndattingplate, sndles is for rred
a notch of sanme t uct i es
Fhe hent - clReaRiy Rgvine Bhanfer Lifed Siftiod SRR e SirfHel of i RrBEtve| LuBcuueR
accor di thgt the inheri surfhce of #hreacdvity iof dte henttsinit liesHightly bbaiosti the avitgs stifaes of eof

t wo syn’fr\ﬁ%&}vgaclu hal ves di sposed symretrically relative to the centrally
vertica Bach of the two halves has a reflective inner_parabolic
sur f ace2f ok D tefleeter danap ecotingatoatiainad, chavasteiizedcianthat ﬂ"eolﬁEISHEﬂQ_OEE BB ht
sources, @.gegcat ed at foci of the parabolas of the inner parabolic
surfaces ectlvel 5. A LED reflector lanp according to any one of
clains 1 tBNQl QH&Wté@H&eﬁzed in that the LED |ight sources are secured on

t hfel l'i ght Wrgmasme@banéw of iichcthe wsmggmsoﬂmbam sedurgd, respictivaly, ED )
reflector ccor to _an e 1.10 [ at
oL or LA Rea SRR e sBORBh o hBTind Sl PR G debed
f ast enerespectively; di spensi ng or viscous radiating oils.
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
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. ALED reflector lamp according to claim 1, characterized in that the reflective cup 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 LED
light sources are secured on the light source panels by glue dispensing or mechanically.
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7. A LED reflector |lanp according to any one of clains 1 to 4,
characterized in that a layer 5of radiating oil is arranged between the

l'i ght source panels and the heat-conducting plate. 8. A LED reflector |anp
according to any one of claims 1 to 4, characterized in that the reflective
cup is substantially horn-shaped. 9. A LED reflector |anp according to any
one of clainms 1 to 4, characterized in that the reflective inner surface of

the refl ectd VA L(Elﬁjrelfléctgrqg%g%c%r&n% kd Qvlfw orﬁéeE)fl (ﬁ’:ﬁ%é HQO @Eﬂré@érﬁzed H)tllgt thé& LED
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centrally werf LCE%i reﬁéétgfr n%ptab,@ora% k@sﬁy ¥fe SminBd tdiss prasederizad s Saaked
manner. 12. A LED ref ectﬁ%%hog{) %grdl ng to any one of clainms 1 to 4,

characteri z’%féFCPY? R4t sybsEn s at its one end a plurality of ribs
that exten &@&reﬁ%%orqgwggg%%gmg ndar%j orli dg]a(?r?lg 1Stb chﬁé?a&érggd Wﬂh!a?th@f the

heat si nk. accor al s

3, charact eeﬂepw mmartshd@cetqﬁ@eugﬂ@qﬂva is GoRtedY! 'a'l'gé‘t @'?%W@é‘&?t‘ir@'sget cl ose to
the bottom of the reflective cup 14. A LED reflector |la accordi g

any onelOof 18} af kD) retectpr lma%@t@%ﬁ tpenyione halpinmsho EEN g ‘Hzegdfbp"@ieg‘ ar e

arranged tchegﬁsﬁnl@s as‘»elldmncwm@rree.ﬁltmhnefe;ud@ms otarodrcliddesonfifuratiot thatmetes.  15.

A LED refl
in that t hgl\(l:t 30 onu?_"1 étsuc%c)ér:\ 351‘ hé‘%ﬂé&.lvé%p QN tﬂ%t atﬁé griggga%rﬁkg ﬁﬁ‘%hegmggire ﬁﬁ l%:’s' § ed

vertical axtigbtyggainstthpetler ?H)’f‘?&ﬁ@ ﬁ“ﬁgefﬁ?rpt&‘[eéuﬁverl aps the centrally vertical
axis of the reflective cup, and that a tan

i ne of t .d db
the centrally 6éEP|r€féﬁ°t°<§Jﬂ®° Bfcotding Reay OEB%E&'EWSnbmﬁ ﬁpﬂaét%ﬂzggr”&ﬁ] m’gs 01}/
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heat - Conducgngg aQ,s%tf fiie 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. 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 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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16. A LED reflector |anp according to any one of clains 1 to 4,
characterized in that the 30heat-conducting plate is made integral with the
heat sink. 17. A LED reflector |lanp according to any one of clains 1 to 4,
characterized in that the heat-conducting plate is made integral with the
reflective cup. 18. A LED reflector |anp according to any one of clains 1
to 4, characterized in that the heat sink is made integral with the

reflective 1gUdpPsink é%adé\uk%?alrvﬁfh'tﬁ&l?e%ctfvé according to any one of clainms 1
to 4, characterized in that the heat-conducting plate is made integral with

the heat 5'1@k ﬂrL@Dt @ﬁe&&flérﬁﬁbbd@dllﬁlﬁ any ond Qf cléinlsmor@fchﬁéét@izeﬁ ampag@eor di ng
to any one

panel s, é‘eﬁE Egﬁglﬁ)@#? ﬁéﬁaﬁ%a@%%%vﬁ@ tﬁ%a‘fat Sln ﬂe% 'Veq?#)e(s:? :J\r/gecup are

f d wit d |
accor di %“g 28 o PAER Bl olorES Sl TRy Eo{c'?ﬁ% ﬁ‘ P?%&%Z%ﬁ“ Phhel 627
materials i éngbteq;cemee@arrels@ thet h@tgplaﬂsptlregoﬁlgies ﬂh%@eaéfsmél %ﬁh the u?ﬂecfaqemﬁpn?fam

al l oy and gehR@Ivith alRddallPcdddictiveimhaeizor | anp according to any one of
claims 1 to 4, characterized in that the opening of the reflective cup is

provi ded wizih a LEDpefuate.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.



