;j ke3ekUKR! . 6T8?(~ 4 DEC 2~p~ -1 LED LAWP Field of the |nvenﬂiprym2
present invention relates to an LED | anp. 5 Background of the |Inven Wn us
Patent No. 5998925 discloses a light emtting device which conprises a
semi conductor light enmitting | ayer enbedded in a transparent globe.” A
fluorescent material 10 covers the sem -conductor |ayer to receive the
emtted light for transm ssion at a different wavelength, i. e. in a
predeterm ned colour. To increase the intensity of the |ight output,

addi ti onal seni-conductor devices may beladded, such as shown in US Patent
~ No. 5289082, which discloses an LED | anp having a 15 plurality of
sem -conductive chips nounted in a translucent body. Each chip emts a
-discrete light pattern, however, andppmmiAmp be undesirable if the |ight
fromthe lanp is desired to have an appearance of emtting froma single,
poi nt - | i keﬁgﬁﬁwﬂ@_ﬂ In US 5289082, the discrete light outputs are
- conbi ned and focussed, by specific shaping of the body to produce an
overall light output having a required illum nation pattern. 20 GB 23| 1126
di scl oses dhe prepadt advedBdy rdlRE08 agqumlﬂrght source which includes an array
of separately nounted light emtting diodes which appear to have respective
| eads hardwired to a pl anar conductor. The di odes are encapsul ated by a

| ens whi chpl g M58 Jrond R -Osﬂhe light fromthe array. 25 Cbject of the

| nventi on %%‘%T‘gwnr—l‘nv@ﬂ—ron seeks to provide an alternative formof LED
| anp which can provide high intensity output by utilising a plurality of
light em tbj ng di o&es, whi | st _mai ntaining the 30 appearance of a ‘
subst ant i aPPy T HEHhNos FIPEL 0 fiselosefrinlightopmitting Zlevige DEIGCh 0gupSisesmar et t he
| nventi on - LY i i erg d [ovi ded.

A | nol usoCeP IFRNGRihE Byt EnBlaRA 4 MRRY-ATuchlr L8 AL e
conductl8r ewersthe sembopiduatot yeetodieneins ttenahittad tiglt fowhenehissibh gMY diéfidnt i ng
junctions are noq%ﬂt'ed' in tg% rec%ssois. 5 The present invention also

provi des a"PAAPEhd LUt Ry e $9Hrof 1ight emitting junctions mount ed
to at | east one curved conductor so as to adopt a three-dinensional array,
-wherein the at | east- one curved conductor conprises recesses for receipt of
respect i veToaegease the atpasitytafahe lighD omipef, exdeitiopal sérei-@mdhetias tevices may bed
e ¥ b teoRh 3 fidh? s Pttt NG SO0, HakerGib 1088 on TS 1B hiing 2"

15  plurality of semi-conductive chips mounted in a translucent body. Each chip emits a

discrete light pattern, however, and that may be undesirable if the light from the lamp is
desired to have an appearance of emitting from a single, point-like light source. In US

5289082, the discrete light outputs are combined and focussed, by specific shaping of the

body to produce an overall light output having a required illumination patiern.

GB 2311126 discloses a comparatively large scale light source which includes an array of
separately mounted light emitting diodes which appear to have respective leads hardwired
to a planar conductor. The diodes are encapsulated by a lens which is used fo focus the
light from the array.

25

Object of the Invention

The present invention seeks to provide an alternative form of LED lamp which can provide
high intensity output by utilising a plurality of light emitting diodes, whilst maintaining the

30 appearance of a substantially point source of illumination.




Preferably, the junctions have a conmmon | ayer of fluorescent materi al
arranged thereover. The common | ayer of fluorescent nmaterial can serve to
receive light from adjacent junctions and transmt sane in a distributed
fashion, so that the resultant |ight appears, to 15 the naked e{®&PEE€ 800e
emanating froma single point source of -id+umination. Further, the |ayer
can be applied over the junctions in a single step, and that in turn can
| ead t o sulismanaryaif thei Inpdritifoncati on in the procedure for constructing the

| anp, as cciPrrpareg to fﬁ{jmti on of the discrete chips of US 5289082, which

woul d need 1R GCEREIaNGA Wi yihs IPFSPeRtdRYE9R: aregs PEadRdce Bmpsinplydmg i pipgslisy of
steps of npgk Maﬁ‘aﬁ%e%t'ﬁ%[&g t ot chifyRl b b QLA Gi5RnS

portion and trslq junc i_olr_ls _arSe_ ent‘):gﬁﬁeg %ﬂcﬁqrg&{ﬂﬁéd g‘f@f)!éag%‘fu Oﬁﬁggilt ay’ t he
| anp i s forwheteindight emitting jynetions eteuneuntdthin tbeirecesseconf i gur ati on of the
conductogys and, in particular, the junctions being arranged on a
substantTal |y spheroid imaginary surface provides an advantage that the
overal | |i diHe el abestidValiofolidsPa Hny inrdRIRERH a HlRraliSy SOTBHR SmitfiRfihctions
general ly singular snmall spherical 25 or point source. Preferably, the
recesses haveunisdie ahdgapisongiruevedicondudiasoas taadapd ithrat-dgusndimnaloarrayowhersin i ng

at least o i i of light.transmnmi ssiaon _and.the angl e of

ai ver gence e & iehfpofl R BRafor oot RREHE TS SFeelinf e Peliitds® 959 on,
wi th the jymedtioans and the at | east one curved conductor being enbedded
within the globe portion so that the lanp is formed as a unitary structure.

Preferaply,.the. la includes a |l ens adapted to fit with the gl obe portjon,
and conf(} gL})rr@tngiy’ %sﬂgffét pfecuryghrondstes isgontighed puchdhegijuncliops psarange a
predet er m nggstRAal§oR an TRASiRASSERrold MAGLd On al so provides a |anp including
a plurality of recéesses arranged so as to adopt a three-di nensional array,

wherein |i a}ht emtting junctions are mounted in the recesses. Brief
Descri pti ofreferabhie the puciens age Themimondayer ofiflupricscchemeaterialrareged thereover.
detail with reference to the drawings in which: Figure 1 is a side-view of

an LED I aMpe common layer of fluorescent material can serve to receive light from adjacent
junctions and transmit same in a distributed fashion, so that the resultant light appears, to

15 the naked eye, to be emanating from a single point source of illumination. Further, the

layer can be applied over the junctions in a single step, and that in turn can lead to

substantial simplification in the procedure for constructing the lamp, as compared to

formation of the discrete chips of US 5289082, which would need to be individually

constructed or produced using additional steps of masking and etching.

20 Preferably, the lamp includes a globe portion and the junctions are embedded within the
globe portion so that the lamp is formed as a unitary structure.

The curved configuration of the conductors and, in particular, the junctions being arranged
on a substantiaily spheroid imaginary surface provides an advantage that the overall light
generated by the lamp will appear to be coming from a generally singular small spherical

25 or point source.

Preferably, the recesses have side walls which function as an optical guide for controlling

at least one of the direction of light transmission and the angle of divergence.



Figure 2 is a plan-view of the lanp of Figure 1; Figure 3 is a circuit
diagramfor the lanp of Figures 1 and 2; Figure 4 is a diagrammatic
cross-sectional view of a second LED lanp; 15 Figure 5 is a circuit diagram
of the lanp of Figure 4; Figure 6 is a cross-sectional view of 141eE}aPR4 of
Fi gure 4; 14 DEC Zpp4 -4 Figure 7 is a3dptan view of the lanp of Figure 4;
Figure 8 is a representation of an illumnation pattern of the | anp of

Fi gures 4 tPocferabFi, therlem§ indudes plgivbeviostiorg fwith thejundtidresmngd thd gfdeast Gkt dusveal
circuit diagramfaqr.the | of . Figure . 9; 5. Figure 11.is a_ front view of
the T amp of SRirdeins sttt yuningHe alipg potionso Jfat e laips fespmed ag drugigey
Figure 13 isguausd de view of a lens for fitting on the |anp of Figure 9;
Figure 14 is a cross-sectional view taken along the line X-X shown in

Figure 9; Figure 15 is a cross-sectional view taken along the line Y-Y
shown in FiFgetemblyp thedagp indudssglens adgpied te fit with daesiobs paustionfand jgenfigured to

il Tumnadi . R -Qf Fi . 9 .t . Detailed
-Descri p'ﬁ o(r%ﬂ%‘%atgé %fﬁlﬁg%ﬁ%g%#ﬁggf) !)1%@8#8 alpe{%r%: e?%énsedéﬁgé\tm%’ in Figure 1,

i ncludes a gl obe portion 2 with a cylindrical base 3 and a parabolic end 4,
conf i gur ed The peedeanineertionuisonabiides o lingpiincludirana pluiatity of feeesbésanranged feas
~lanmp. The IanB al Sﬁgi ‘?nﬁj udes first and second termnals, which are, .

pref er abl y ' A9PPfe? fEPTHTREnSIORA HTaY, Ihergn ght gmifting apstigueareevnted im the

gl obe portigisss The lead 5 has a support platform7 to which is nounted an
integrated circuit wafer 8. In the exanple 24 given, the wafer includes two
junctions which are arranged substantially adjacent each other so that a
common | ayd i PROBE S Dvagtiegs| al , such as a phosphor |ayer, may be
applied over both junctions. Internediate conductors 9 to 12 electrically

coupl e e J . . | rplq'ﬂpl 0 that the )
juncti ofnds1 fﬁllé?@égﬁgﬁ ?B.JI’] @Blﬁggs ??}d)l?lgrbééﬁégig{a@o ar 1|aetf %?&530 ?hr?aﬁir%‘g%ng(gj 0 ‘Hﬁ]t%ﬁ'e
circuit di &igwenl ks gside-view 6f arebEDlante;, el ement 16 is 25 provi ded between a
further cor},duct i i nter nedi ate conductors 11 and 12) and

gr_ 13@éconnegt| rfg thg |

 the | ead 5F1gHe2dbnBlRTATYE obthg lampobFisEes it e conductors 9 to 13, and wafer
8 are all qmg & Y i that the lanp is presented

as a robust lun??gg?/%%@u@?%{?@.fg#ﬁlgqre gfgg%%és%glzéri ty of the junctions.

al | ows t he Hignp4tina lageonnmaint aosstsectionabvew faseamdliBEDtantp;concern f or

pol ari t% 33 cog‘per ed to.the case wth a.conventional LED arrangenent. The

14 ~~~ bboFighreeds g firgpitdipgrpm BBt FRNE 4 cormon to each of the

juncti ons, © 634 HBlok-ERBoAARIVAGE 1HE SR If Pk ges an aesthetic advantage

in that the Tight fromeither junction i's perceived to originate froma

si ngl e source.

ayl1Ch e

—




LI GHT
S In a preferred formof the NOM NAL S| ZE LI GHT COLOUR %QﬁﬁyﬁgﬁwR ot
i amorer - WHTE - VATER CLEAH - SLREER G Y CaL L o Ao
[ - - WATER CLEAR - SUPE JT
%ggen;[ﬁ\e@ARXﬂrEED LI FE FOCUS BASE STYLE bg_A'?AEJENEgSA;ESVDFSé?Pi'?r&YZXQREC%SE
ORWA ORWARD VOLTAGE REVERSE
EURREEFI‘D FLI\JFI?EERMLFRESI STOR 30, 000 HOURS HALF ANGLE 15 typ. IME?%N;:E?ELE
W TH WEDGE TYPE LAMPS 6mm nom OUTSI DE BASE WEDGE 12VOLTS n%meOrrA Lol
volts ‘AC or DC} 20 +8/-3 mA @I 2Volts 3-46-min(typ) 4.Omax. e
i n. LED JUNCTI ONS 120Mv RESI STOR 170mWV 50 x 10-3 mA max.f_ v 430 ohme
nmom. It should, however, be appreciated that the size c](c)nt |hguI o e vary
e Iﬁwamﬁpmain%vg?f%?ying%ofu ctlzgﬁgnrerg; gﬁggsbg increased to sujit -
i .t e nu . ) - s . .
71 Ui nat SRR A TepRggEUaof aiudination pateid oS efd 188 ot dhrd&f £/£NCE 10

I m ' ? t hat of
' : | lly simlar in consttuction’to |
Figures 4 89 isl: Y 8P, bgq9ener a ( petionio Lha
Fi gures 1%%1.3, lsiér.llﬁg{])f ar asaﬁbfrflg‘fmﬁ’nd second 30 term nals

' i i be portion 25,
P out e F:mlm Hﬁsfﬂmﬁﬁ%ﬁ%é%@%’%. acﬂdg? Itﬂeacglnguctgrs 23_26
tg?;at h%rl W}gtu%E@dlglaf C)@]"Irj%i"-’l"i‘é&%’ihﬁi1«ﬂm1:a%gi,lme9;recess 28, to profile support
a _—~

¥ ' d jupction, indicated by reference
st ruct ur eff e I3 @l s¥deN9e @ Br AR 2GL 2 . | ayer of phosphor
nuner al s 2_9%%0, 3l.. The Junéi:t | %HB‘%F@“%%QH ed by a common |ay

is Beidel v ' ctors 23,26, 27
35 and ar Bigereeldtis ia@aielvyemoﬁa)l%d{?eﬁﬂggj g%gﬁflglgkﬁﬁﬁ?m |? g;\e/i ;ondu
Mhi d, and the _ &' _
to which Fi@'ﬁ% 2§ a%?oljsg}sgctlonal view taken along the fine X-X shown in Fi gure 9;
o Figure 15 is a cross-sectional view taken along the line Y-Y shown in Figure 10; and,

10 Figure 16 is a representation of the illumination pattern produced by the lamp of Figures 9
to 12.

Detailed Description of a Preferred Embodiment

15  The lampl, as shown in Figure 1, includes globe portion 2 with a cylindrical base 3 and a

parabolic end 4, configured to enhance illumination output in an axial direction of the
lamp. The lamp also includes first and second terminals, which are preferably in the form
of conductors 5,6 which are embedded within the globe portion 2. The lead 5 has a
support platform 7 to which is mounted an integrated circuit wafer 8. In the example
20~ given, the wafer includes two junctions which are'arranged substantially adjacent each
other so that a common layer of fluorescent material, such as a phosphor layer, may be
applied over both junctions. Intermediate conductors 9 to 12 electrically couple the
junctions to the respective terminals 5,6 so that the LED junctions 14,15 are arranged in
reverse polarity, as indicated in the circuit diagram Figure 3. A resistive element 16 is

25 provided between a further conductor 13 (connecting the intermediate conductors 11 and

12} and the lead 5.

The conductors 5,6, intermediate conductors 9 to 13, and wafer § are all embedded within
the globe portion 2 so that the lamp is presented as a robust unitary structare. The reverse
30 polarity of the junctions ‘allows the lamp to be connected to a power source without

concern for polarity, as compaféd to the case with a conventional LED arrangement. The



f intermedi ate conductors 32,33,34. In the exanple shown, the«':y}ugggl@ég are
serially connected, as represented by the circuit diagramof Fi'g WAl |
of the conductors 23, 24,26,27 are preferably forned in a two di nensi onal

| ead frame structure 40 shown in Figure 6, to allow ease of manufacture and
reliability in directly 10 positioning the junctions 29,30,31 within the

gl obe portion 25, after application of the phosphor |ayer 3S. As can be
seen fromboth Figures 6 and 7, the junctions 29,30,31 are arranged in a
generally linear array, with the conduct§rs 23,27 projecting above the
conductor 26 so that the overall illum nation generated by the junctions

w Il be sonmewhat enhanced on-axis, as represented in Figure 8 by curve A

15 The | a 2 - gl S i.de ' | ens . which is fitted to the
gl obe por {Eﬁgngggaglﬁ%esﬁ%%gg%gyfg’ ?8}%% ?Oy eg‘ﬂje qfﬁé‘ﬁtjuﬁ'g{ﬂ] at3RP SR S| anp
to producenarufachereany ipeovitiésean bésthdtiRoddvanta@ain HanHeamhe TRt endYufdionsisB i n
Fi gure 8, Wner.e%y the output illum nation 1s somewhat nore evenly

di stri but SFCHEATS AIEGaLEIPR 3 smEdesaEce to 16, a third lanp 50 is
illustrated. Again, the lanp 50 is in general simlar to the previous |anp
construction in sofar as a plurality of conductors 51,52,53 and $4 are
embedded vinmhirefeaediftrmarfhgl BDdampr the dollhing Beediffatiohsd BB agsTiyt ti ng
junctions 56%@3&'# respective recesses 57 and covered by a-conmon

| ayer of 25 Eraterial 59 EachoPmvdiemeisr i s again el ectrically
coupl ed to thgamEseechie conduct orwq_ﬁggni ch it is nounted and an adj acent
conductor via internedi ate conductors so as to formthe circuit
illustrated ((E@BEGQLQUR Each of t-he cOWAIHROCEEAR to 54, in this

i nstance, ho i three |j i . 30 The conductors 51 to 54

are curved wﬁﬁ?ﬁym porti or#ig@l@gﬁg%ﬁ%o support the junctions on an

i magi neEry curved surface such as aﬁ@%ﬂﬂl@@?oﬁﬁpﬁ?@ m@zéﬁg 14
0 I %ave al’ ‘appear a

DCD 2 4. _7_ illumnation generated by the [anp 50 w nce
of emanati ng GUSRANTEER LIFener al 130,46HE0URS point |i ke source. A lens 60.

may al so be Wg ed for nodifying f.the junctions to produce a
nore even di stri %ti on pattern suc&&“g‘gF%é%&;éégt 5% by curve Cin Figure 16,
whi ch i s t he BASIUSTVEEI on out pul ORNCEResANGHNEL IPheM WitNGTvbhE Sl

I gure

50, i.e, vvhegﬁ:the | anp_i s _seen fromthe sane direction as viewed In

9. In additi &FAHd SIONG t he | i gmmagm QUESINE BAGE WEDGEs 60, it is
al so si bl e condu b any i red conf] ion and

t he C(F;%Ztrl,'lc'? }%%ng;vté g%(ﬁeﬁgesses 5;5%@1“% %%mbgﬁ?é{}ﬁt"(?ﬁﬁgg ‘grtulséﬁ'l

control I i ng FRRWAREECURRINDUL put 20f+&3enhi@hbverstted fromthe 10 various
junctions. | t .1 configuration of each recess may be such that
for exanple, %@@&@@@ml | s S min(eyd Admax @WAds to control the
direction angfpvermverafadiver gencg g filbght emtted fromeach junction.
More specifically, the shape of each recess and its effect on the |ight
output from# B DISABADION wi | | A FENdTSONSH@dMw nore detail with
refer%ce to Figures 14 and 15, mﬁbﬂ? sgg)\ﬁ cross-sectional views of the

rel evant conductors taken along th I - X H9RW-y shown in Fi gures 11
and 12 respe®RBEVERSE CURRENTESSES 3§ ﬁmﬂﬁg%gbgpg? LED junctions are
positioned and shaped in the conductors 20 51, 52, so that the beans of

li ght ener gi RYTERDM: RESIdC R ses meypOlobmsawmi.ned in free space outside the
|l anp 50 in predictable patterns determ ned by the radius of the inmaginary
part spherical surface designated 'R, the distance fromthe LED junction
in the redteshoukiphtweyer Becappeedibten ol d@zd S0 6n BA @RSt %faralﬂ%?eﬁbﬁes
of a rgcess - _designated 'r' and the angle 'A™ between the c% tre i ne 61
of the| afyy 86 lnermpeent paty phtheghmpameay ety hs semtivet emd e parghendi €HTAr t o
any ot her; ' ' . pus.'-R_of .the imaginary spherical surface

i s the di ‘;isdtjlgﬁ?:ﬂé%%%%Q‘%]R%;E{aﬁﬁaé‘?cg{é)ﬁy&ﬁ{ugpayﬂ%E%Edggnt re lines to the LED
junction within the recess. The angl e between the sides of a recess

determneithea/:i\lue28f the 'r'. 30 14 0C2 ~

second lamp 20 is now described with reference to Figures 4 to 8. The lamp 20 is

generally similar in construction to that of Figures 1 to 3, in sofar as first and second
30 terminals 21 and 22 are provided, in the form of conductors 23,24 embedded in a globe
portion 25, together with additional conductors 26.27. Each of the conductors 23.26 and



In the limting case where 'r' is equal to or greater than £ ght
fromeach LED junction will be shaped by the recesses into 4 i do
not cross, regardless of the value of angle '"A". For all values of '"r' |less
than 'R it will be possible to have the |ight beam from each LED junction
coincide with the edges of the |light beans from adjacent 5 LED junctions.
The exact positioning if this instance will be determned by the ratio R/'r
and the value of angle'A. As may be appreciated fromthe above, the
present invention allows considerable seébpe for obtaining a |ight source
using junction diodes, with a predeterm ned one of a variety of 10 out put
illumnation patterns whilst maintaining a generally sinple construction. A
par ti cul ar 2Adentagspectvé Favess D8 6aibRlSsupBat dHBErd, B! 4 5 d
may be configured to produce a Iigﬁlg out?ou V\h% ch myf&bg‘%%g{r}l?e%nv%%aﬁf}%ahe
naked eye YBCHRE, dhdisaied dy refornce simegals PRBOSIS oTheeuattidnsghé .cot&edhy dbove
LED | anps hay6 d i bed of non:-1jmting _exanple only, and many
modi fi cations %I?ﬁ%%ﬁfi?ﬁ%ﬁ?@ﬁ?} %@ﬁ%@f‘ﬂ?ﬁ@ﬁ@ FORP BR&p 82hj RGPStz t he
spirit andcondagersoR326@7 Ry eRhicRNIRS BET BidRREOT 6 d0aSCr] | ;2004
-9 CLA %/5 1. A lanp includi n% a pl zr ality o ’recesgges a?r’??%ﬁg%oélalﬁﬁggﬁl east
one curYedTtEREiaicoronsycioss £83,33ddpt Ta thtraempiershsimntle fnttions abesesilly

i ght em ttg j i unt in the.recesses. 2. A lanp including
a plurali tfng%t%:dﬁlgﬁ%épg%%{@?%ﬁ?%?m ?ﬂ}d’gﬁé%m? at | east one curved

conductor so as to adopt a three-dinensional array, wherein the at | east
one curveq%ﬁo? uctor. conprises recesses for receipt of respective ones of
the junctioné’ HW%@%OJ(S&%@ 242627 arppxgferably faimedin antver dinrensinmal ddadl feasé one
curved congiehd 46 SheRRT;l junctions. are arranged.
substantiall'y on an fanggl%l%g‘%'&gs%gg?g%‘g%saﬁ% Pg@é?n Aste aﬂglrﬁlwﬁﬂﬁ i digeetdy i n
claim¥0 pesitieningt the jnactims 29, 30calewithiethenglobe Woitkia 43I NHek ApIRAGH PR Cal
gui de for %%n rolll i ng at Ieaﬁt@ one of the direction of light transm ssion
and the afgPEPoOF 1By &rgdihc@n bs sean figmpbath Fagurend @udl A, Sledimations AR3H.31 rare he
| amp i ncl ugessa ot QbeeRPLlY BR 1 ] [ nd_t he .at | east. one
curved conductor bei %e engeddgaé%va} hl%ﬁﬂ% %e 6?%‘%@0(%%%3%13?6“{%& Phe B
i s formed @sducteardG so thasthewyermllalufinaion apperaisd GlyaheReheiitnsCliali 18 Bmodaf €1 n

the lanp i a_lens_adapted.tq fit with the globe portion, and
configure %‘l%gﬁé %xshﬁs We%eﬁgnt%qqdntlfq%eigr‘ﬁ’n‘mfﬁ%%l obe portion

15
.The lamp 20 may also be provided with a lens 41 which is fitted to the globe portion 25
and shaped so as to modify the light generated by the lamp to produce, for example, the
illumination pattern represented by curve B in Figure 8, whereby the output iltumination is
somewhat more evenly distributed.

20

Turning now to Figures 9 to 16, a third lamp 50 is illustrated. Again, the lamp 50 is in
general similar to the previous lamp construction in sofar as a plurality of conductors
51,52,53 and 54 are embedded within a unitary globe portion 55 and have light emitting
junctions 56 mounted in respective recesses 57 and covered by a common layer of
25 fluorescent material 59. Each junction is again electrically coupled to the respective
conductor to which it is mounted and an adjacent conductor via intermediate conductors 58
s0 as to form the circuit illustrated in Figure 10. Each of the conductors 51 to 54, in this

instance, however, carrying three junctions 56.

j"'30_ The' conductors 51 to 54 are curved within the globe portion 55 so as to support the

junctions on an imaginary turved surface such as a spheroid and, in that manner, the



25 into a predetermned pattern. 7. Alanp as clainmed in claim?2, wherein
the lanp includes a globe portion, with the junctions and e}l Pffist one
curved conductor being enbedded within the gl obe portion so that the | anp
is formed as a unitary structure. 30 8. Alanp as clainmed in claim 2,
wherei.n the at | east one curved conductor has a curved conducting surface
and the recesses are forned therein. 14 DEC 2004 -10 9. A lamp as cl ai ned
in claim8, wherein the |anp conprises a plurality of curved conductors.

10. A lanp as clainmed in claim9, whereirn.the |anp conprises at |east three
curved 5 conductors. 11. Alanmp as clainmed in claim9, wherein at |east two
recesses are fornmed in each of the plurality of curved conductors. 10 12. A

| AT ¢ | . L et ! . o
Fecesees ArurEfiofedieRle Pl By s1ERS off 1if ke Shaoncaibes Ghemeutine dosom amelior
and to an gemfraitesihessid Podit tike sddrceA A MR @SSV 3is ﬂr&ﬁﬁ%@fo@rﬁoqﬂ{?ﬁéﬁg‘

each of the 'uat?tions I's electrically 15 connected tot oné o
pl ural i ty BPUERt thedurcsings i Beducer miereéventdistsbutinmntatidmasmch 6o rapesegied GaNt

curved copgie : I sgcl.aimed.in claim13, erein the junctions
are grouped S?%F{gﬁ:? g?’rﬁlgh&)sspgmdﬁu?’fﬂ?gf’? SHQ’“EP ngng Rlam wisst abithen
series5 20mi550,Acl when e lahRisseen framqhahem:eldj_ré/&ﬁ%ﬁgé Dichg iﬁ@&@t one

curved conductor conprises recesses for receipt of respective ones of the
junctions. 16. Alanp as clained in claim15, wherein the |anp conprises a

pl ural i t yroddddiorCidrisst 1 app.as gl ai.ned in ¢laim16,
wherein the | anp corrprlf}?g%ﬂ%gi iaﬂ{eg%tp&{%’r@ﬁén%ﬁg\}%% @e)ﬁdﬂ ?)P?;S:SIC'%WOL@.T&I%&‘?I anp
as cl ai nethejqendicipin it Ginywiesirei tordiguteiagtanti ile tESBSSES & fiefLdiRd gﬁmg@ch of
t he plur ahgé% q{ FW ved conductors. 14 DEC 2004
¢ Used to assist in controliing the directional output of the light emitied from the
10 various junctions. In particular, the configuration of each recess may be such that for
- example, the recess side walls act as optical guides to control the direction and/or angle of

- divergence of light emitted from each junction,

More specifically, the shape of each recess and its effect on the light output from the
15 junctions will now be described in more detail with reference to Figures 14 and 15, which

show cross-sectional views of the relevant con&ﬁctors taken along the lines X-X and Y-Y

shown in Figures 11 and 12 respectively.

The recesses 57 containing the LED junctions are positioned and shaped in the conductors
20 51,52,53 so that the beams of light emerging from the recesses may be combined in free
' space outside the lamp 50 in predictable patterns determined by the radius of the imaginary
part spherical surface designated 'R, the distance from the LED junction in the recess to
the intersection of the imaginary extension of the sides of a recess - designated 't' and the
angle 'A' between the centre line 61 of the lamp 50 and a centre line 62 passing through the

25 perpendicular to any other LED Junction.

The radius 'R' of the imaginary spherical surface is the distance from the intersection of
those centre lines to the LED junction within the recess. The angle between the sides of a
recess determines the value of the v

30 | | -



-11 19. Alanp as clainmed in claim15, wherein junctions retai 85992@3
respective recesses are electrically connected to the at | east on rved
conductor and to an adjacent conductor. 5 20. A lanp as clainmed in claim
16, wherein each of the junctions is electrically connected to the one of
the plurality of curved conductors to which it is nounted and to an

adj acent curved conductor. 21. Alanp as clained in claim20, wherein the
junctions are grouped so as to form 10 groups of junctions electrically
connected in series. 22. Alanp as claimdd in claim15, wherein the recess
has side walls which function as an optical guide for controlling the
direction of light transm ssion and/or the angle of divergence. 15 23. A
lanp as cl & medliiitiny ise)vherdeibdud 16 Aloks "G % g
configured such that” junctions ar eq%rrange% sﬁgﬁﬁi’aﬁﬁﬁﬁ(ﬁ%ﬁw%@g?ﬁgy
spheroi d sitricier Wik GeZhapeh hathe rasessdsantoebednms whigh o ot whes SieBaddies o ik
includes a_lens_ adapted to fjt with the globe portion, and configured to
shape the I'P ﬁtOfgﬂgaLEt‘gd l%%f}ﬂ Yﬂ%esg‘i’%bre?eﬁgﬁa}noﬁ- i be possible tor bavadbe light
pattern. 25eam foaiBachSLEDFuARMDN hifdidd Witk h¥RESS ! 5954'?0 Y2
comon | ayer of 25 fluore?cent nat eriafﬁarrang% (%}hté?gg{]/{;?. 6&&}5\% éz}%s%as
cl ai med i nLEDsjvastionswieaixactitvsitioning if thip instexe avill erdeteriniyedrbyothe ratio R/
fl uorescen FHE i al .over,at |east adjacent junctions. 30 27. A lanp as
clained i nta% al %Ef?,%o %i‘%’ the junctions have a common | ayer of
fluorescent material arranged thereover. 14 DEC 2004 -12 28. A lanp as

clainmed in claim2, wherein the | anp conprises a common | ayer of
f I uor escenf STV agpresipéad fem temahovadheprasentjinyantion alowe Sonsilerabipsdope fsrdi Ny

| it . e . 1 dopt h [ [ | ,
Shorei n |1 Spenfc BRRCIALY RGP HLrdfof Biods 2 BrdctnBbied ol 0ra Saflen o

10 output illumination patterns whilst maintaining a generally simple construction. - A

particular advantage is that the various junctions are of small size and may be configured

to produce a light output which may be perceived by the naked eye to be emanating from a
single point source of Tight.

15 The abo've LED lamps have been described by way of non-limiting example only, and
many modifications and variations may be made thereto without departing from the spirit

and scope of the invention as hereinbefore described.




30. Alanp as clainmed in claim?29, wherein the junctions are arranged so as
to be substantially on an imginary spheroid surface. 10 31. A lanp as
claimed in claim?29, wherein the recesses have side walls which function as
an optical guide for controlling at |east one of the directiQmeEfaddsght

em ssion fromthe [anp and the angle of divergence of |ight emssion from
the lanp. 32. Alanp as clained in cIaLgyZQ, wherein the | anp includes a

gl obe portion, with 15 the junctions and the recesses bei ng enbedded wi thin
t he gl obe qﬁ%%hﬁﬁ_so that the lanp is fornmed as a unitary structure. 33. A
| anp as cl ali in claim32, wherein the lanp includes a | ens adapted to
fit wth the gl obe portion, and configured to shape the light emtted from
the gl obe portion 20 into a predeterm ned pattern. 34. A lanp as clainmed in
clai m 29, vhereith leme inghiding el pleealitn of| whessportranged ini vh ledse opermryedns and

For moa as. Sonn s BE A atbioduliaboh 805 Ry Reftml e o & 1 °

wher ei n § hanswetabiadke fcesséNrned in at | east one conductor having a curved
conducting surface. 36. A lanp as clained in claim35, wherein the | anp
conprises a plurality of 30 curved conductors. 14 DEC 2004 -13 37. Alamp

as clainmedqn clai 1%@ i Lr ] 2 . ved
conduct or s.z' 38. %Hﬁfngi c<1515 §P%reﬁﬂfr?kgggﬁ %H@é %ﬁgt}ogllgr#l (g‘?‘? detég{t ??%atgéﬁe
recesses ararvedreondudtor eaah td addptt & ehrpé-dinadnisiopalofrra rdetkic ahd v teastsone39. A

| a as clained in,claim?29, wherein each junction npunt iin a recess is
el (ran(::)t rical |C§}W€gﬁﬂ%@l°&a COBIPEIRES TPERSERs O‘é’i?BelP{)"%gfﬁspﬁe‘i“ﬁééﬁﬁ ogt%ﬁMIB?S.- 10 40. A

| anp asi@l aimed in claim36, wherein each of the junctions is electrically
connected to the one of the plurality of curved conductors to which it is
nmount ed and-t o &h ladp as elaimed riv edpinoPdwbersin thelat least amp @sved| aindectod i cl ai m

40, wher ei Luncti ons are. d .gr m 15 f i
el ectr cal 15 AR QRh A ol G S5l ol Bl bhow ity e °"°

wher ei n t heujfgect i ons have a common | ayer of fluorescent material arranged
thereover. 20 43. A lanp as clainmed in claim29, wherein the | anp conpri ses
a common | ayer of fluorescent material over at |east adjacent junctions.

15 4. A lamp as claimed in claim 2, wherein the recesses have side walls which
function as an optical guide for controlling at least one of the direction of light

transmission and the angle of divergence.

5. A lamp as claimed in claim 1, wherein the lamp includes a globe portion, with
20  the junctions and the at least one curved conductor being embedded within the globe

portion so that the lamp is formed as a unitary structure.

6. A lamp as claimed in claim 5, wherein the lamp includes a lens adapted to fit

with the globe portion, and configured to shape the light emitted from the globe portion

25 info a predetermined pattern.

7. A lamp as claimed in claim 2, wherein the lamp includes a globe portion, with
the junctions and the at least one curved conductor being embedded within the globe
portion so that the lamp is formed as a unitary structure.

30
8. A lamp as claimed in claim 2, wherein the at least one curved conductor has a

curved conducting surface and the recesses are formed therein.



44. A lanp as clainmed in claim?29, wherein the junctions have a common

| ayer of fluorescent nmaterial arranged thereover. 25 45. A lanp as clai ned
in claim?29, wherein the arrangenent of recesses and junctions is such that
| i ght produced by the | anp appears to emanate from a substanij@dd ¥gaoi nt
source. 30 . AlnB. AQ . An. AY8Y. A) n<. AFQ An. Afn . A% A. Ac. Aqc. Aq 1_a} #47QINZsj
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13. A lamp as claimed in claim 9, wherein each of the junctions is electrically
15 connected to the one of the plurality of curved conductors to which it is mounted and to

an adjacent curved conductor.

14. A lamp as claimed in claim 13, wherein the junctions are grouped so as to form
groups of junctions electrically connected in series.
15. A lamp as claimed in claim 1, wherein the at least one curved conductor

comprises recesses for receipt of respective ones of the junctions.

16. A lamp as claimed in claim 15, wherein the lamp comprises a plurality of

25 curved conductors,

17. A lamp as claimed in claim 16, wherein the lamp comprises at least three curved

conductors.

30 18.  Alamp as claimed in claim 16, wherein at least two recesses are formed in each

of the plurality of curved conductors.
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an adjacent curved conductor.

21.  Alamp as claimed in claim 20, wherein the junctions are grouped so as to form

10 groups of junctions electrically connected in series.

22.  Alamp as claimed in claim 15, wherein the recess has side walls which function
as an optical guide for controlling the direction of light transmission and/or the angle of
divergence.

15
23, A lamp as claimed in claim 1, wherein the at least one curved conductor is

configured such that junctions are arranged substantially on an imaginary spheroid
surface.

20 24. A lamp as claimed in claim 7, wherein the lamp includes a lens adapted to fit
with the globe portion, and configured to shape the light emitted from the globe portion

into a predetermined pattern.

25. A lamp as claimed in claim 1, wherein the junctions have a common layer of

25  fluorescent material arranged thereover.

26. A lamp as claimed in claim 1, wherein the lamp comprises a common layer of

fluorescent material over at least adjacent junctions.

30 27. A lamp as claimed in claim 2, wherein the junctions have a common layer of

fluorescent material arranged thereover.
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10% & () - 9!350% & (amp-49 Wafinéd irfclaim 29, wherein the junctions are arranged so as to be

substantially on an imaginary spheroid surface.

10 31. A lamp as claimed in claim 29, wherein the recesses have side walls which
function as an optical guide for controlling at least one of the direction of light emission

from the lamp and the angle of divergence of light emission from the lamp.

32.  Alamp as claimed in claim 29, wherein the lamp includes a globe portion, with
15 the junctions and the recesses being embedded within the globe portion so that the lamp

is formed as a unitary structure.

33. A lamp as claimed in claim 32, wherein the lamp includes a lens adapted to fit
~with the globe portion, and configured to shape the light emitted from the globe portion
20  into a predetermined pattern.

34, Alamp as claimed in claim 29, wherein the lamp includes a globe portion, with
the junctions and the recesses being embedded within the globe portion so that the lamp
is formed as a unitary structure.

25
35. A lamp as claimed in claim 34, wherein the recesses are formed in at least one

conductor having a curved conducting surface.

36. A lamp as claimed in claim 35, wherein the lamp comprises a plurality of

30 curved conductors.
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connected to the one of the plurahty of curved conductors to which it is mounted and to

an adjacent curved conductor.

41. A lamp as claimed in claim 40, wherein the junctions are grouped so as to form

15 groups of junctions electrically connected in series.

42. A lamp as claimed in claim 29, wherein the junctions have a common layer of

- fluorescent material arranged thereover.

20 43.  Alamp as claimed in claim 29, wherein the lamp comprises a common layer of

fluorescent material over at least adjacent junctions.

44. A lamp as claimed in claim 29, wherein the junctions have a common layer of
fluorescent material arranged thereover.

25
45. A lamp as claimed in claim 29, wherein the arrangement of recesses and
junctions is such that light produced by the lamp appears to emanate from a

- substantially point source.

30



