LI GHT EM TTI NG DI ODE (LED) LAMP FI ELD OF THE | NVENTI ON The present
invention relates to light emtting diodes (LED) |anps. The invention
is particularly suited, but not limted to LED | anps having

el ectrical 5power consunption of at |east one wattage. BACKGROUND TO
THE | NVENTI ON The foll owi ng di scussion of the background of the
invention is intended to facilitate an understandi ng of the present

i nvention. However, it should be appreciated that the discussion is

not an acknow edgenent OIGHTTENSTPINGRIODE ?IE/DPLAMP mat eri al
referred to was published, known or part of the common gener al

know edge in any jurisdiction as at the priority date of the
appl i cat i on. FIELPr@R{THEHNVEN#ONgeneral | y have to be adapted to
conformto traditional lanp fitting standards such as MR- 16, E27
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| ens systggm poyeﬁfgﬁé%ﬁ‘?%og‘iC%f%legﬁtgm‘{es%%%ggrrrer circuitry etc. However,
when any of the nentioned conponents breaks down, the whole |anp

i nvari abl y hBACKGRBUNBpIGTHE INVENTIONt s i nt egrated design. This
results in unnecessary wastage 20and i ncrease the overall cost of

replacing t L | anps. Due to the c aratively | ower heat
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attached to the LED, | a uring fitting t i ssi pat egt . an

o eaorve { et asepfaRe ks ot AR bR TadRt ohgaisaon that
appl i canto t haty e material referred to was published, known or part of the common

general knowledge in any jurisdiction as at the priority date of the application.

Current LED lamps generally have to be adapted to conform to traditional
lamp fitting standards such as MR-16, E27 and/or GU-10 because these fitting
standards are often not suitably adapted for the electrical polarity required for
15 LED. One way to adapt a LED lamp to a traditional fitting standard is to
integrate the LED lamp system design by incorporating its own fixture design,
lens system, driver circuitry and transformer circuitry etc. However, when any
of the mentioned components breaks down, the whole lamp invariably has to
be replaced due to its integrated design. This results in unnecessary wastage

20  and increase the overall cost of replacing the LED lamps.

Due to the comparatively lower heat tolerance co'mpared to traditional lamps,
additional heat-sinks and/or other heat dissipation devices are often required
to be separately attached to the LED lamps during fitting to dissipate heat and
preserve the life-span of the LEDs. It has been noted by the applicant that the
25 electrical conducting portion of the traditional fitting standard is typically
positioned at an end of the LED lamp opposite the lamp head. Such
positioning meant that the heat dissipation devices have to be attached to
other portions of the LED lamps instead. However, when the heat dissipation

devices are attached to other portions of the LED lamps, the heat dissipation



25 el ectrical conducting portion of the traditional fitting standard
is typically positioned at an end of the LED | anp opposite the | anp
head. Such positioning neant that the heat dissipation devices have
to be attached to other portions of the LED | anps instead. However,
when the heat dissipation devices are attached to other portions of
the LED | anps, the heat dissipation device is likely to be
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LED | anps  lRegasdityy. Often, they have to rely and read the

el ectrical specification manual in order to ensure that the ri ght
type of LED Iarrp is matched with the right electrical inp
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contrary, the phrase "conprising' consisting of', and the like, are

to be const rfﬂ%ﬁ”%?é NAe | Grspieesnasa oRdbe aaik &fiEe ser MAYIMEpseBisa SAEY . wi t h

a first aspeglusmf hhh&omee&%tana A¥eRbE WnEheRah®, @ 1ight em tting
di ode (LED) lanp, the lanp conprising a first pair of side connecting

pins adapted to provide electrical input to at |east one LED, the
first pair ofissheeaeghicecaflitheinyrriorplesivercomsd onet lanstamaglierate BrP@he

anot her sUCh{RtmdBSf HRUERRINIESY b rBﬁleHsfSt pair of side connecting

pins is defined fromthe 25 horizontal cross-sectional center of the
lanp and the first pair of side connecting pins protrudes outwards

fromthe | anfQYMMAREPELTHE INVEENTION: el ectrical input is a constant
current input, the angle between the first pair of side connecting

pins is 150 ﬁﬁgugq%%t tﬁé %fo%[u‘?lghy unYé%gnotﬁgﬁv sf'ehﬁl(a#cra'te%a &H@D%r}t}aﬁ{ he

constant voltage In
connect i ng pihigse scommlsmggr @gsslstmg of’, and the like, are to be construed as

inclusive and not exhaustive.

20  In accordance with a first aspect of the present invention there is a light
emitting diode (LED) lamp, the lamp comprising a first pair of side connecting
pins adapted to provide electrical input to at least one LED, the first pair of
side connecting pins positioned at an angle from one another such that the
angle between the first pair of side connecting pins is defined from the

25  horizontal cross-sectional center of the lamp and the first pair of side

connecting pins protrudes outwards from the lamp.

Preferably, when the electrical input is a constant current input, the angle

between the first pair of side connecting pins is 150 degrees.



Preferably, when the electrical input is an alternating current

i nput, the angle between the first pair of side connecting pins is
180 degrees. 5SPreferably, when the at | east one LED source is a

bi -color LED, the lanp further conprises a second pair of side
connecting pins. Preferably, when the at | east one LED source is a
RGB LED, the lanp further conprises a second and third pair of side
connecti ng pPmserably, Whe etficklegtrickhpgi dea cRABRAL VElggRI inputatifs ahglanged

such that e sid Oconnect] n in _has a di rent polarity wth
Feapect Lo |HENER Dedit: PO 4L LB ABRIAHG PR S Bt GHEPEDLy, t he- | anp

further conpri ses a printed circuit board (PCB), the PCB confi gured

to connect eﬁa@l‘brébl?%ﬁémfﬂﬁcéléélﬁlodlﬂlﬁbui% A 8itdrFEIngPE R ?Hb'u%thé BRgIECB
regul ates t el ectrical input to control the brightness and

el ectri cal 1 et thelpgined @f eidecaangqting Pinsds d8QHegrees heat sink is
attached to the lanp such that the overall shape of the lanp is

cylindrical. Pr@fe@é@? a@hé(n thhgt Re_t ofd NED8Sukd g SalBoframs etﬁeaémbhe

| anp. Preferably, anp includes a reflector and | anp head cover.
20Pr ef er abl yfurt B%fd%’”ﬁq”éés 8 SAPRREk RATPTSide dosnpisiotiinned at the angle of
at least thirty degrees from any other side connecting pin.

Preferably, when the at least one LED source is a RGB LED, the lamp further

comprises a second and third pair of side connecting pins.

Preferably, the side connecting pins are arranged such that each side
10 connecting pin has a different polarity with respect to its adjacent side

connecting pin.

Preferably, the lamp further comprises a printed circuit board (PCB), the PCB
configured to connect each side connecting pin to the LED. Preferably, the
PCB regulates the electrical input to control the brightness and electrical

15  power supplied to the LED.

Preferably, a heat sink is attached to the lamp such that the overall shape of
the lamp is cylindrical. Preferably, the heat sink has the same diameter as the

lamp.
Preferably, the lamp includes a reflector and lamp head cover.

20  Preferably, each side connecting pin is positioned at the angle of at least thirty

degrees from any other side connecting pin.

In accordance with a second aspect of the invention there is a socket adapted
for receiving a LED lamp partially therein, the socket comprising a base
portion, the base portion adapted to secure at least one pair of side
25 connecting pins of the LED lamp at a first angle as defined from the horizontal
cross-sectional center of the base portion; and a top portion, the top portion

adapted for receiving at least one pair of electrical wires; such that when the



In accordance with a second aspect of the invention there is a socket
adapted for receiving a LED lanp partially therein, the socket
conprising a base portion, the base portion adapted to secure at

| east one pair of side 25 connecting pins of the LED |lanp at a first
angl e as defined fromthe horizontal cross-sectional center of the
base portion; and a top portion, the top portion adapted for

[) ecei vi n? atbabégf@':tldhf@d)’?brpdﬁﬁorﬁén@%dnh@?bd wsafcﬁs?f tﬁ?l(é![ﬂ Iéé@ﬁbnmgiﬂtolf he
ase portilon n (6] ortion are connecte eac (6] e eas one
pair of si dé‘%o g‘ffﬁg"’ﬂﬁ?@t%ﬁ?’éé{é@'&ﬁ‘ ‘@fee%ridrﬁhéﬁby\ﬂr?vé‘?eéﬁdeﬁ%cé’r‘eby

provi des el eggutit€te LiIFPMIMPL 0 t he LED | anp. Preferably, the at
| east one pair of electrical wres are arranged such that 5when
connected, each electrical wire supplies electricity of a different
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Preferably, when the electrical input is an alternating current

i nput, the TBEglaiNGlen! tﬁe %%Qtr@ﬁ%&‘?ﬁs a'd&nét‘éﬁp&ﬁﬂé?\@ﬁwpm e first Bhdid

aspect of the invention there is a | anp system the system
conprisi ng as $e@Regreas defined in the second aspect of the 15
invention; and a LED |l anp as defined in the first aspect of the

i nventi on, VWSfe?aﬁlh%vHeﬁ%é RRricS H&Etﬁé gldodstaft Ff‘dlt\éggld bt tﬂ*m‘&ﬂr%?&rféfé

such that electri ca I nput provi the at neé palr
el ectricldl Vs 1esdegressipplied to the LED | anp by way of the at |east
one pair of side connecting pins. BRI EF DESCRI PTI ON OF THE DRAW NGS

Preferably, when the electrical input is an alternating current input, the first

angle is 180 degrees.

In accordance with a third aspect of the invention there is a LED lamp system,
the system comprising a socket as defined in the second aspect of the
15 invention; and a LED lamp as defined in the first aspect of the invention,
where the LED lamp is partially received in the socket such that electrical
input provided by the at least one pair of electrical wires is supplied to the LED

lamp by way of the at least one pair of side connecting pins.
BRIEF DESCRIPTION OF THE DRAWINGS

20  The following invention will be described with reference to the accompanying

drawings of which:

Fig. 1 is the isometric view of the parts of a LED lamp according to the

embodiment of the present invention.

Fig. 2 is the top view of the LED lamp shown in Fig. 1 according to the

25  embodiment of the present invention.

Fig. 3a is the side view of the parts of a LED lamp according to the

embodiment of the present invention.



20The followi ng invention will be described with reference to the
acconpanyi ng drawi ngs of which: Fig. 1 is the isonetric view of the
parts of a LED | anp according to the enbodi nent of the present

i nvention. Fig. 2 is the top view of the LED |l anp shown in Fig.
1 according to the 25enbodi nent of the present invention. Fig. 3a is
the side view of the parts of a LED | anp according to the enbodi nent

of the presen. cimsseﬂntei;@dsmetﬁbgnev&%l@f itfe BBSEnISONRED MY ev¢ording he the
assenbl ed LED | %HE rd| n o the enbodi nent of the present

i nventi on. £ ﬁé’r? V?”ttonw ew of a socket adapted for

fitting the enbodl rrent of the invention, Fig. 4b is the isonetric
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enbodi nent of the present invention. 6a to 6¢c are the top
vi ews of théOE'E@t'P&ﬁﬁ’ YHFEP lenP-g. 1 accor d| ng to 10t he two side
connecting pin configuration of the present invention. Fig. 7a and 7b

are the top pyd ewsaf Fighsy 'aE@tHea@Bm%mBVWeWé“oiF 8- LED Pa%?&éﬁ’éd?ﬁdtte 19!

alternative four side connecting pin configuration of the present
i nventi on adaptedin Figr4matadrding s the smhodingmg of the prespnt Byentied- 8b ar e
the top views of the LED | anp shown in Fig. 1 according to 15an

al ternative gy %a5b %2 £2MERH MGWPLNMHEAHD BHALARM AfFi§ NEaBifFRY o

i nvention
10  the two side connecting pin configuration of the present invention.

Fig. 7a and 7b are the top views of the LED lamp shown in Fig. 1 according to
an alternative four side connecting pin configuration of the present invention

adapted for holding bi-color LEDs.

Fig. 8a and 8b are the top views of the LED lamp shown in Fig. 1 according to
15 an alternative six side connecting pin configuration of the present invention
adapted for holding RGB LEDs.

Other arrangements of the invention are possible and, consequently, the
accompanying drawings are not to be understood as superseding the

generality of the preceding description of the invention.
20 DETAILED DESCRIPTION OF THE INVENTION

In accordance with an embodiment of the invention there is a LED lamp 10.
The embodiment comprises a lamp head assembly 12, two side connecting

pin modules 14, a LED assembly 16 and a heat sink 18 as shown in Fig. 1.

The lamp head assembly 12 comprises a lamp head holder 20 and a reflector
25 22, The lamp head holder 20 is a circular cap comprising a first ring 24 and a
second ring 26. The first ring 24 and second ring 26 are integrally moulded to

form the lamp head holder 20. The first ring 24 and second ring 26 are co-



adapted for holding RE&B LEDs. O her arrangenents of the invention are
possi bl e and, consequently, the acconpanying drawi ngs are not to be
under st ood as superseding the generality of the precedi ng description
of the invention. 20 DETAI LED DESCRI PTI ON OF THE I NVENTION I n
accordance with an enbodi nent of the invention there is a LED | anp
10. The enbodi nent conprises a | anp head assenbly 12, two side
connecti ng pientriceod| sarclhe sanieaht@sa@rﬁbﬂeydgn@r @od fig. Marhé'fmskndg‘azas
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circul ar cammgeofpgpbi ﬁxbrfgstamigi 4516 shiangr %natﬁ@mesei@m@brrdmpgse;ﬁd of the
first ring 24 an ng. 2F6 re integrally nmoulded to formthe
| anp head hofHE} W Grﬂ%StF‘?"YréW r$'m§- 24 and second ring 26 are co-
centric and share the same outer dianeter douter (see fig. 3a). The

first ring 2dheastbs@oong ardlr'&glar?@or%aflﬁ‘r%ﬁmi '71\ kel pforthdhn%r ofth@&leforsuch
that the i nner dianeter of the first rlgz%r24|s smal | er

than the inrfér’s élzﬁﬁ@f‘@ﬁhﬁﬁ%@rf‘t §V§E6‘ﬁﬂe HMr hradsklderd”Y: iThg bage AQrtigRown

in Fig. 3a. Jf3ldane@ARedran Kas ihe larg%hmain@ferqa@t.@@{o freustdrrefRchase
portion 28 of the reflector 22 is sized and shaped to fit within the

| anp head hdZdéy PegionTefethgatsdiepisr t%w'tfzsh%fsrﬁa#@str diemséaroie 92ehaedt he

| argest di an®hgsd (& lraddive at Qurilde Mbhed refd ot frhe?d?am@tep%tth@rba@é t he
reflector 22 with the smallest dianeter is sized and shaped t

recei ve ¥ SM&P@%WQEHY seplieyor eqpel in Bipepaer ¢ametes %\assecondl‘@f the

portion 28 isgcehd ARy by, Sureld I8fgePinRaalinde? didifeteNBEL, (4l @Frfﬁé @Fst ring
di nner, second of the second ring 26, but is larger than the inner

di amet er di rffer, first of the first ring 24. Each side connecting pin
nodul e 14 conprises a curved rectangul ar base 30, a side connecting

pin 32 and %cﬁ's%étcEdn‘ﬁ@bt;r@OdWHgduégM)&&ﬁ&s%éa c-UF'\‘r“eoCHéE%é%gulaﬂ@ase 30

rectangul ar base 30 has two extension Inte y noul
with it. EachSiE@RicOABe@NIfAIAF2IBdhar eé@cémaa P@idUFW‘Q:Fé $41 ham Ct“fYéd

curved rect apgyhgiialbese 36 hay"tﬁlot éﬁ@er@ﬁr@ﬂ%@%f h@?raﬁ@ rﬁ&‘ﬁl@é@%th lt

outwards fromtwo opposite ends of curved rectfangul ar base
r espect i vel yEachrxtengprofiarods has @nﬁ”@alﬁf dhiplersse e theaﬁw"t/@j é@qt@iﬂé‘iafend

38 of the cuyugdor ?ﬁé Wé‘h@ﬁsnﬁaﬁé‘p 38 ext-ghgs bW ardDrr ARRRS 'obSoﬁt@%d@r e

substantially parallel to each other. Side connecting pin IS

posi ti oned ¥ dhe wHfvedtrretlangyiar b@?ﬁ:ﬁ@seﬁect'\}‘?éy clUrey bep Pé@@%ﬁﬁg@ﬂdﬁrarﬁase
30. A first Qardigi9% afiolBeert 98 of HRNGFIdRcRINGuBZ ps¥d 80 dShe two

substanti al 'y perpendi cul ar froman outer convex surface 33 of the

curved r¥ct ingasite esisswe sobstantly paallsbictash alberoBiderrongpefing pin 32
connecting R BoSdofR SRdsh2418%S RO 8hé 88 of the curved rectangular base 30.

A first portion 40 of the side connecting pin 32 extends substantially
perpendicular from an outer convex surface 33 of the curved rectangular base
30. A second portion 42 of the side connecting pin 32 extends substantially
25  perpendicular from an inner concave surface 35 of the curved rectangular
base 30. The first portion 40 of the side connecting pin 32 is longer than that
of the second portion 42. Side connecting pin 32 is made of an electrical

conducting material such as copper.

The electrical conducting plate 34 extends contiguously from the second

30 portion 42 of the side connecting pin 32. Each electrical conducting plate 34 is



25 perpendi cul ar froman inner concave surface 35 of the curved
rectangul ar base 30. The first portion 40 of the side connecting pin
32 is longer than that of the second portion 42. Side connecting pin
32 is made of an electrical conducting material such as copper.

The el ectrical conducting plate 34 extends contiguously fromthe
second 30portion 42 of the side connecting pin 32. Each el ectrical
conducting pireheed34vied agdehdiideduchviiedt ias Begest edifasaiebnthbtata iptisted

| ar gest surface ont rinted circuit board (PCB) 50 via sol der
pads 44. The”'Ceb 8@92%&}% |§%§S¥’CB 50 and a surface nounted

LED 52 nounted thereon. The surface nmounted LED 52 is typically a

hi gh power 5Tl%UI’_EBC&s€mbme@ch\Bn§éHm’EB| 50 aviaid abksel Moligd MHETKED.
The PCB 50 is conf:ﬁgur ed to connect the side connecting pins 32 and
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slots 62. Fidigr&lesRr Hapamhiand &wﬁ@@ﬁa@elmr@@ﬁ@eb@@ W haeeepkea
of the heat sink 18 for heat 15 dissipation. Each of the two slots 62

are sizet! arky Weishthed¢8 5Pé§@|”%t65§'e§irtﬂ>é' igBwiriachs siyiasemariird EER A2 The
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The enbodi rrent i.s next described in the context of manufacturing the

LED | anp 10.9esgribg{ehesei8- 50 and the surface mounted LED 52 are first
fitted onto the heat sink 18 using two securing screws (not shown).
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Thermal contact between he heat sink 18 Is ensured b
appl yi ng a hé@pediank zadpleunerease m@oe\wm@ epa diom heki $inked8ifar hert
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sink 18 to dissipate heat away fromthe de connecti ng
pi n nodul es PPNGFRGS Pint @gdwipt T nThe Qt’@’aﬁzshépetq{ethﬁe'%ﬁat SNk 18gn thigch
si de connectdfghdphBnt®eInaRcA4. when so fitted is positioned such

t hat :

The embodiment is next described in the context of manufacturing the LED

lamp 10.

20 The PCB 50 and the surface mounted LED 52 are first fitted onto the heat sink
18 using two securing screws (not shown). Two holes 70 are sized and
shaped to receive the two securing screws. Thermal contact between the PCB
50 and the heat sink 18 is ensured by applying a heat sink compound as
known to a person skilled in the art. The heat sink compound provides a

25  thermal contact for the heat sink 18 to dissipate heat away from the PCB 50.

The side connecting pin modules 14 are fitted within slots 62 of the heat sink
18. Each side connecting pin modules 14, when so fitted is positioned such
that:



(I')the two extension flaps 36 lie snugly on the inner curved surface
of the heat sink 18; (ii)the outer convex surface 33 of the side
connecting pin nodul e 14 sits flush with the outer
curved surface of the heat sink 18; Sand (H )An end 46 opposite the
| ower end 38 of side connecting pin nodules 14 flushes with the
non-fin end of heat sink 18. The electrical conducting plates 34 of

the side connect(ing phé wdEKkLAsid4 I@FL38 Mesnap sleredndiioanidassulets 50.

10The snal | est di anet r end  of t% reflector 22 is positioned on the
surface mounted LED 5% herhgatsikyShead hol der 20 is then positioned on
top of the reflector 22 such that the base portion 28 contacts the

first ring 24. Thg i Scﬂ@”%hfér%oﬁv%lﬂfacb@ bfuthk BsidesssHARL R biRlhéAm® 10

is showmn in Fig he vari ous conponents of the LED | anp
are then seal ed toget%‘ﬁ'tsv\i“fsl‘i‘ Wik RTuGh SEPE Hetf‘gcf}?aER'l”Wéd | n

the art. s\Wien viewed Jygom the top as seen in Fig. 2, when the side
connecting pins 32 are angled to forman upright '\/, the first side
connecting pin 32a is of negative polarity and the second side
connecting pin 3@b |8‘\'b1enéd% pprRasitpdharlewsr. end 38pefnside Sepmrafing te LED

lanp 10 is attached opbQ,és %’ﬁ&%fes%@th%e ﬁ&@%‘eh&‘oﬁ&tsﬂwk 1ghe parts of

the socket 80 are described as follows. The socket 80 conprises a
socket top plate 82 and a socket base 84. Two wire hol ders 86 are
posi tioned dmetdlectdest kenductipg 8Rtes=XE Af thiersideheerectigpspin module 14 are

then soldered onto the PCB 50.

10  The smallest diameter end of the reflector 22 is positioned on the surface
mounted LED 52. The lamp head holder 20 is then positioned on top of the
reflector 22 such that the base portion 28 contacts the first ring 24. The

isometric view of the fully assembled LED lamp 10 is shown in Fig. 3b.

The various components of the LED lamp 10 are then sealed together with

15 methods known to a person skilled in the art.

When viewed from the top as seen in Fig. 2, when the side connecting pins 32
are angled to form an upright ‘V’, the first side connecting pin 32a is of
negative polarity and the second side connecting pin 32b is of positive

polarity.

20 Upon assembly, the LED lamp 10 is attached onto a socket 80 as shown in

Fig. 4. The parts of the socket 80 are described as follows.

The socket 80 comprises a socket top plate 82 and a socket base 84. Two
wire holders 86 are positioned on the socket top 82. Each wire holder 86
further comprises a spring loaded connector 90 and a square block 92. The
25 square block 92 has a hole 94 adapted to receive wires 88. When the spring
loaded connector 90 is pushed downwards, the hole 94 on the square block
92 is unblocked to allow an exposed (un-insulated) end of wire 88 to be

slotted into the hole 94. Upon releasing the spring loaded connector 90, hole



further conprises a spring | oaded connector 90 and a square bl ock 92.
The 25 square bl ock 92 has a hole 94 adapted to receive wires 88.
When the spring | oaded connector 90 is pushed downwards, the hole 94
on the square block 92 is unbl ocked to all ow an exposed
(un-insulated) end of wire 83 to be slotted into the hole 94. Upon
rel easing the spring | oaded connector 90, hole 94 is bl ocked; the

spring | oaded igombeEidonthpexgeidatied dodhecongai &&ktst Neoreypasadt emne of
d end of wire 88 suc t,haégt he exposed

wire 88, securing the expo

ondof wi 1 0 SHBOTOH TR o[BS S BO L ERPRB T sV G S S
novi ng out ekpéderl sftler RirdBEGNRets thEhguarchetk Hasad 4 pieverdanioad to
receive the twp side onnectltg%%pl ns 32. The socket base 84 conpri ses

an inner ci rMRNNgORSE egiauars %-co-centric outer circular portion
98. The inner circular portion 96 has two openings 100. The two

openi ngs s10GharRcReapIsedss @ s8R Fi8ivEWRe S BideOrsIRREMIpRL B2, 32.
An angl e a between the two openings 100, as taken fromthe centre of

the 10 i nndinecSockel] Raseist E9BRISgs, arninNer BECURE R8P PR FofECRYE] |

bel ow. The GgRTchc@hr dtort BOEThE ireH CREURPIHPNIORaE VT SSRRYASI000 the
LED | anp 10._ Extended from one end 102 of each opening 100 is a flap

104. A gap 106 tyerreenos hel preaslaptsd tarerceitedhaéro sl coOmedtiag ginged- t o

receive a siieaspanesdivesn Iﬂié‘tm%zopérﬁq_d@g@@%%k&{ =L ih%gc%ngrécbf the

provi des el ectrical connection between the two wires 88 and the side

connect ilig piNes cBlarR i vt R cepeidegdgh inrje fetpil belaw. (ide cente £12

contacts t heneiRerAL.RRdodbn bBRoHbERNRE to helRaoRFPRSl 114 of the

connector spring 110 is adapted to contact the side connecting pin

32. The first end 112 of the connector spring 110 is connected to its
20 cor r esporranged diear enplendk! 0@2ofveachr ppasing {Ofbis alenar)04. fhear ile&t

end 112 1s SARdAr wdadp! it SREAbiRAded 4oaVeni-8q ShdrceRBnEClisdg
pin 32 is pushed into the gap 106 between the flap 104 and end 108,
t he side corfABRRqtiAG PPI $2-32 contacts the connector spring 110. As the

side connecting pin 32 is pushed into the gap, the connector

25
sprin 0 rce. i 18 Sj _ ' - -
At ecti o opsasro bRl SriRgs I Bro oL CErERIRRLLES Mlledf T4 | amp
10 in a dir &desci® anhihef sidhrenectins pinsR. Siodeachpprrsciangrpns 130, @ s

d fe. ! d
102 unt 11”1 1 Ghre o AT TR PesahaRy Bt s ol BRI A B

the LED | amghelgonreciartsecingd 100s tadepsdcioeongs! the s@eiennecting pin 32.
appr eci at ed hpat;d N Qpahpiitort B TRKAIRSE Bfink 161 €€ GRS 1189t N
20  corresponding square block 92 via rivets (not shown). The first end 112 is

shorter than the second end 114.

When a side connecting pin 32 is pushed into the gap 106 between the flap
104 and end 108, the side connecting pin 32 contacts the connector spring
110. As the side connecting pin 32 is pushed into the gap, the connector
25 spring 110 exert a force pushing the side connecting pin 32 in a direction
opposite the direction of entry.  Upon rotating the LED lamp 10 in a direction
away from end 108, the side connecting pin 32 is moved away from end 108
along the edge of the flap 104 towards end 102 until it rests on a connecting
portion 107 . At this position, the LED lamp 10 is attached to the socket 80. It
30 is to be appreciated that throughout the movement of the side connecting pin

32, the connector spring 110 contacts the side connecting pin 32 and



32, the connector spring 110 contacts the side connecting pin 32 and
continues to maintain contact with the side connecting pin 32 when it
rests on the connecting portion 107. Dependi ng on the type of

el ectrical input, the angle a between the two side connecting pins 32
is adjusted accordingly. The type of electrical input and 5t he
correspondi ng angl e between the two side connecting pins nodul es 14
are present edniiudsitg ma&ﬁaho;oﬁia@t whk transld@eenriessd pibes? aiserf ioldstysn (a)
When t he eI?ctrlcaI &Hﬁ ? constant DC current input, the angle a
bet ween t he ?@%PQﬂqﬂwwb @{9hg pin nodul es 14, i.e. between side
connecting pin 1 and side connecting pin 2 is 150 degrees as shown in

Fig. 106a (epdhengtdrethelipsd bi él@btnbémeut' fhelarig &t Bile dCtHeoMoAgge

i nput, the angle a between the two side connecting pin nodules 14,
i .e. betweerfOBNRAINE dHifeds ishgdipstad ECS‘P{S'@IydeT%Wﬁécqﬂ%”ﬁﬁah‘@UF and 65
degrees &s shOWBrrbdhoRtitlg £Hile Befvekn HE Awb RRILLGHHEEIITRbINE HRsHUIdsS 14N

alternating current AC Lnput, the angle a between the two side
connecting " PrASADICEL" E@ 63 tOeF'Qb@Q@\%Wesqeé@'Q%’rﬁ?é@'ﬂqwm pin 1 and

side connecting pin 2 is 180 degrees as shown in Fig. 6c. The
present enbqgdy N fmyelganf:é{rlha@trls”QCHofwkt%FItb@} Ewrént%é&teru%ﬂan@xp@s of
20 LEDs 52. For exanple, four side connecting pin nodules 14 are used

for providi ng kgtween itbaltwonpide eanngcliig e o1oduED 3% peebeliteed side Fi g.
7a and Fig. 7bconFQ@hn%g:ﬁfKQtanggldécdmgbtfdgeﬁn bGs 1Rt rée@ea %'n@?@

si de connecting pins by aV|ng four “openi ngs 1 an our wre
hol ders 6. The heat sink 18 is 25nodified to have four sI ots 62. The
respective angles a, p, y, r between each

(b) When the electrical input is a constant DC voltage input, the angle «a
between the two side connecting pin modules 14, i.e. between side
connecting pin 1 and side connecting pin 2 is 165 degrees as shown in
Fig. 6b.

15 (c) When the electrical input is an alternating current AC input, the angle a
between the two side connecting pin modules 14, i.e. between side
connecting pin 1 and side connecting pin 2 is 180 degrees as shown in Fig.
6e.

The present embodiment may be further modified to suit different types of
20 LEDs 52.

For example, four side connecting pin modules 14 are used for providing
electrical input to a bi-color LED as presented in Fig. 7a and Fig. 7b. The
socket 80 is modified to match the additional side connecting pins 32 by
having four openings 100 and four wire holders 86. The heat sink 18 is
25  modified to have four slots 62. The respective angles a, B, y, r between each

of the four side connecting pin 32 are then defined as follows:

(a) When the electrical input is a constant DC current input, the angle a
between side connecting pin 1 and side connecting pin 2 is 150 degrees; the

angle B between side connecting pin 1 and side connecting pin 3/side

10



of the four side connecting pin 32 are then defined as follows: (a)
When the electrical input is a constant DC current input, the angle a
bet ween side connecting pin 1 and side connecting pin 2 is 150
degrees; the angle between side connecting pin 1 and side connecting
pin 3/side connecting pin 4 is 90 degrees; and the angle y between
si de connecting pin 3 and side connecting pin 4 is 180 degrees as
shown in Fi gondecting pln YN0 tibgress;edrthe @inglenpbiétwiesn dideWdshadting [¥n

voltage inpyt, th e.a hetwe i de connecting . pin 1 and side
connect i ng &_eﬁ‘ ‘?% %@C%?’Bétés ?g%aegrge%ﬁﬁﬁéo")’%m%égvéen si de _
connecting pin 1 and side connecting pin 3/side connecting pin 4 is

90 degrees; (gnWHdhethandkgrival g EEN %bﬁ'ﬁaﬁtODGe%liagg iRbR, :ﬂ'\ea@ﬁglé'@e
connecting pin 4 is 180 degrees as shown in Fi anot her

oxanpl e Si PERIGRD S ARRAGCIRS P ARIBRBSONREHRg PiTsa s 1 degrees:dheig

el ectrical idngut gt BetveBEBsidERAReANGSHIAL dadd) sfdedcofRcBy itk B/sid-
10 The socket 80 is nodified to match the additional side connecting

pi ns by havi®RB 2RI HFehingd degecarndsig anplecr PRivaeR Sidgeonmringet

sink 18 is rpsHd di@cdiheb@itepifiaXs $60b8g8és ad BRowemiBgAbve angles a,
y, n, p, q between each side connecting pin 32 are defined as

follows: (a)Wen the electrical input is a constant DC current input,
the angl e aAS18N@EEWEEAMSIed St Sifife CONTRFLPE NPIN MALUISS de @ rkseti 19 pi n

2 is 150 de%&ﬁ?&ng ERewrrRACKhBuUt Be R@@Lébda% &r@é&?ﬁ&i IGig PBé‘ ax']\dfﬂ? gl de
connecting pin 3/Side connecting pin 4 is degr ees; an

bet ween $i dd h@o?ﬂﬁé@ft Bhds mwlf@datﬁdﬂgicaéh@cﬁsﬁﬁé@ﬂafn@d@crqnmeqﬂgg 1:8@ by

degrees; the.anglsk Shhiigeedn a%'d%%( m@ﬂs%} A 8 hkh élﬁ'@m%m%e&,g@g
pin 3 and si de connectl rees; the angle p between

ng pi i's
si de connect® Agvepi S@t%ﬁg 'EJPQJI@S@@@’SWQ@PBWQ % Bi ¥ B, destwesn eafusidde
angl e q bet %ﬁ,qlec%hg%,rp@z\%qéﬂﬁgd pi Bygwénd side connecting pin 6 is

180 degrees as shown I n

(a)When the electrical input is a constant DC current input, the angle a
15 between side connecting pin 1 and side connecting pin 2 is 150 degrees, the
angle B between side connecting pin 1 and side connecting pin 3/side
connecting pin 4 is 90 degrees; the angle y between side connecting pin 3
and side connecting pin 4 is 180 degrees; the angle n between side
connecting pin 1/side connecting pin 3 and side connecting pin 5 is 45
20  degrees; the angle p between side connecting pin 4 and side connecting 6 is
45 degrees; and the angle g between side connecting pin 5 and side

connecting pin 6 is 180 degrees as shown in Fig. 8a.

(b) When the electrical input is a constant DC voltage input, the angle a
between side connecting pin 1 and side connecting pin 2 is 165 degrees; the
25 angle B between side connecting pin 1 and side connecting pin 3/ side
connecting pin 4 is 90 degrees; the angle y between side connecting pin 3
and side connecting pin 4 is 180 degrees; the angle n between side
connecting pin 1/side connecting pin 3 and side connecting pin 5 is 45
degrees; the angle p between side connecting pin 4 and side connecting pin 6
30 is 45 degrees; and the angle q between side connecting pin 5 and side

connecting pin 6 is 180 degrees as shown in Fig. 8b.

11



(b) When the electrical input is a constant DC vol tage input, the
angl e a between side connecting pin 1 and side connecting pin 2 is
165 degrees; the 25 angle between side connecting pin 1 and side
connecting pin 3/ side connecting pin 4 is 90 degrees; the angle y
bet ween si de connecting pin 3 and side connecting pin 4 is 180
degrees; the angle n between side connecting pin 1/side connecting
plg 3 and suﬂﬁessomggtwm? mrgraéﬁyleel ddiinde gnhees;(at hey, aqngl qdmf@etbwaen .
si de connectin in e connec IS egrees; an
The angl o o oAk BN B RY oS Bhdo sk esiRebt ng pi n- 6
is 180 degrees as shown in Fig. 8b Unl ess stated to the contrary,

al | defined RoARsve(ska¥hpldh efsurdd tHagftes nél@t fyp& oRRBLI:t S ﬂit@ckanhfth@m
the centre of the LED | anp 10, as per ang a. The above exa

ensures t hat"9hBUPPghe! %’%EO'BTGC%Q: REE. Wgh 1“"‘% pditional AiferRatiating, CWunrber

of side @onrAﬁC@.ﬁ@@npIéa@;es%éﬁ/efehetr@d@ld@ eBAtectlhd f@ﬁ@%r@%pmﬂg&% or
5 of dlfferent angl es between the side connecting pins correspondi ng

To di ff er entffSyBal pe of GaGTCEhINAUA eNCoHaYIE, SARYING Barqeqtysahg Rihe

el ectri cal |r@cﬁl§lﬁen’€eﬁr‘%ﬂth@@l’é‘iﬁembhﬁoﬁfrfeaﬁggrﬂéﬁhe&fngt;f»]ﬁ*s slsdeeIFRRAEst i ng
pins also elimnates errors on a user fitting the LED

lanp 10, t hRTOENARHRSRATS 8t Bi5er it & lff-;%rlﬁm@ AR hesenhapreagadt - the

si de ConneCtddﬂﬂmH' e SositRiRNel g iuﬁ@@bﬁﬁ@ctnﬂa@ phdig %fxténlaﬁ\gué&nltaap 10
near the |l a head assenbly 12 enabl es heat sink 18 t

directly! Oat (S BINe & BLh ML) 63 e l§m96h%dt HSEMDHHER pu@?'%&\q et

socket 80 dugidu1y ifolaeta.f&u attéf&}@d%mé @Eogla!é&ﬁblsmérm@m &%%gﬁngqfwethe
heat sink 18 and t Y achi eves a regular cylindrical

desi gn mhenspﬁ@?fﬁﬁ%mﬂﬁﬁﬁﬁgated thus promoting 15 easy fitting
using regular tools. In addition, the current LED |anp 10 is kept

i ndependent ﬁHeoéfhﬁIQ@oQtEP%ran?é?éWQng,n&fsthé%tas?nkti’%?ah&acﬂéfL@DT%rmp 10
circuitry. Should the LED I Oﬁs ol | the LED lanp 10 be

i sol ated frGehienes aﬂwarwmweh@%&wdh%w%@&ﬂanreﬁ@@tthtmérqmélagt 0

repl ace QihQ%SQQHﬂeﬂgmb$egﬂqung reduci ng costs. 20An alternative
socket 80, where ke nunerals reference |like parts, is illustrated

in Fig. 4b. The aI ter native socket 80 provides a different direction
of entry forlntagsitorDtheasprra® delilagpf 14 tis kgpt Telepandent riean e Sdtket

80 has 11s 1 hERsROLIIES $heBParlRs %8:9&@&%%@%5%@ 1R 89 gg%at

the ot her en |n respect to the soc descri bed ear ier.
wi re hol der 88 LE® laowpl @ thavobe iselsitg from the other components and replaced

without the need to replace other components, thereby reducing costs.

20  An alternative socket 80, where like numerals reference like parts, is
illustrated in Fig. 4b. The alternative socket 80 provides a different direction of
entry for the LED lamp 10 during fitting. The alternative socket 80 has its two
wire holders 86 positioned on a socket top 82 but at the other end in respect
to the socket 80 described earlier. Each wire holder 86 is adapted to receive

25 wires 88 similar to that described earlier.

Similar to the fitting process described earlier, when a side connecting pin 32
is pushed between the flap 104 and end 108, the side connecting pin 32
contacts the connector spring 110 (not shown). Upon rotating the LED lamp
10 in a direction away from end 108, the side connecting pin 32 is moved

30 away from end 108 along the edge of the flap 104 towards end 102 until it

12



25wires 88 simlar to that described earlier. Simlar to the fitting

process described earlier, when a side connecting pin 32 is pushed

between the flap 104 and end 108, the side connecting pin 32 contacts

t he connector spring 110 (not shown). Upon rotating the LED |l anp 10

in a direction away fromend 108, the side connecting pin 32 is noved

30away fromend 108 al ong the edge of the flap 104 towards end 102
until it resdts oM aacaROB] ipBEIOROTET OAt HI pobitiod,hine pPBBI fah@niotige
LED lanmp 10 is aetéﬁached to %w socket 80. It should be appreciated
the person SKPPIUIRS BH&ESEP? that the invention is not limited to
t he exanpl es described. In particular, the follow ng additions

Sand/ or nodiif skld BEBPPRRIARY PRUR YekbPdkilste Pathbi AH0thak &8 hbéenteaape
the invention: The first ring be covered with a circul ar

24
t ranspar ent "ObVBHEH P de pxariss d@ﬁ‘gf%?ﬁt el RS Rlevine FHitiopse
LED | anp 510.and/dhensdiaa0ndmedn BR hdbsé Rethoadadifthd foRotd $8dbkidil Re

surface nounted 10LEDs 52 as woul d be known to a person skilled in

by

of

the art.The M@ff°head hol der 20 may be repl aceabl e by that known to a
person skilled in the art. Typically, they may be a seal ed, threaded

alternative, e attached to a er, an
hol der shaped paftiofshe water proofing feature for the LED lamp 10.

or clip typs. tﬁi@ﬁrék)ﬁg%%r}a r@gg%er%tveré% witd faa&r%tggﬂﬁhﬁ%refﬁsco@grin

e The PCB 50 may be further adapted to hold multiple surface mounted
10 LEDs 52 as would be known to a person skilled in the art.The lamp head
holder 20 may be replaceable by that known to a person skilled in the art.

Typically, they may be a sealed, threaded or clip type.

e The LED 52 need not be surface mounted. As an alternative, the LED 52
may be attached to a LED holder, and the LED holder shaped and sized to
15 receive a LED 52, or a plurality of LEDs 52.

e The lamp head assembly 12 may be replaced by focusing lens, diffuser or
bulb head diffuser etc. for different lighting requirements and applications

as known to a person skilled in the art.

e The side connecting pin module 14 may be integrally moulded with the

20 lamp head assembly 12. The lamp head assembly 12 is then attached to
heat sink 18 via any commonly known securing mechanism e.g. clipping,

or groove-flange mechanism as known to a person skilled in the art. In this

case slots 62 on the heat sink are no longer required.

It should be further appreciated by the person skilled in the art that features
25 and modifications discussed above, not being alternatives or substitutes, can
be combined to form yet other embodiments that fall within the scope of the

invention described.

13
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15receive a LED 52, or a plurality of LEDs 52. The | anp head
assenbly 12 may be replaced by focusing lens, diffuser or bulb head
diffuser etc. for different |ighting requirenents and applications as
known to a person skilled in the art. The side connecting pin nodule
14 may be integrally noulded with the 20 |anp head assenbly 12. The
| anp head A&l y 12 is then attached to heat sink 18 via any
commonl y known securing nechanisme.g. clipping, or groove-flange
mechani sm as known to a person skilled in the art. In this case slots
62 on t he lThédightienkittimgediode (Idngelammdbé tasdp comsising d be furt her
appreci ated by the person skilled in the art that features 25 and

nodi fications_di scussed above, not being alternatives or substitutes,
can be combPri8t PaIrdSiHe EPNBLHIEY RIRERaRERd o Pravide glgctiFal Hpput: teeat

scope of thed ti AN . 1 i eng it Ll iade
(LED) ©amp, e O B ARt RER-of i tiectho Ay ' BRlGAEL &t AP afig®
pi ns aflapt edronoope evnbtlerel ectrical input to at | east one LED, the
first pair of side connecting pins positioned at an angle 5from one
anot her such that the angle between the first pair of side connecting
pins i s def SHel thatdhe amalebetwasit e frpbeair o&sideotrINastng dinwis dafined

| anp and th ' I | de | ' r 0 I
trom the | agp 1 hBRenEl o RRRECo AP B Mo AL e Yl or
el ectrical isiteudorirecting pirst protrutiees wiutweatdsiframtthe tdrepangl e bet ween t he
first pair of side connecting pins is 150 degrees. 3. A lanp
according to claim1, wherein when the electrical input is a constant
vol t age i @pétlammaceniging thedlaigen, wherdain whengherelegtrisaldapeiosfeeensignt

pins ig 165 cgﬁgﬁﬁ@yt,ﬂ@é‘gﬁélé BB EHREHrOG04iP of bk Bohne WS Bidd iWhed

the eléctric
degrees.

3. A lamp according to claim 1, wherein when the electrical input is a constant
voltage input, the angle between the first pair of side connecting pins is 165

degrees.

15 4. A lamp according to claim 1, wherein when the electrical input is an
alternating current input, the angle between the first pair of side connecting

pins is 180 degrees.

5. A lamp according to claim 1 to 3, wherein when the at least one LED
source is a bi-color LED, the lamp further comprises a second pair of side

20 connecting pins.

6. A lamp according to claim 1 to 3, wherein when the at least one LED
source is a RGB LED, the lamp further comprises a second and third pair of

side connecting pins.

7. A lamp according to any of the preceding claims, wherein the side
25 connecting pins are arranged such that each side connecting pin has a

different polarity with respect to its adjacent side connecting pin.

14



alternating current input, the angle between the first pair of side
connecting pins is 180 degrees. 5. Alanmp according to claimlto
3, wherein when the at |east one LED source is a bi-color LED, the
| anp further conprises a second pair of side 20connecting pins. 6. A
| anp accoBdAnigntppact@idmgliot anyBof theeprbcedidyeciainhe witeregatite lang fUEDer

ol | SerarkEE RALTRoISSLST (GBI LRCP ST e

pr ecedi ng cbg&ﬁrg-,devmﬁfr@icﬂn$ bé & #e 14gsonnecting pins are arranged
such that each side connecting pin has a different polarity with

respect to its adjacent side connecting pin. 8. A lanp according to
any of the. g ¢émagi accatiagn®, clsirar & whiehein! tagpPOB i éurtlernponfigsed to
printed circuit board éPC_B) . the PCB configured to conpect each side
connecling FRI3ts hreelpeincal Gipuh tp Loptrgk den driahinessand rlestricahooues
the PCB is fiigyired to 5Sregulate the electrical input to

control thegg‘?é”géﬁtﬁggg Lz;%ll el ectrical power supplied to the LED. 10.
A lanp according to any of the preceding clains, wherein a heat sink

is attachad. Polahite abeomiri @hahPaf tharevediag lclmapateireinhe heatmBinksis
cylindrical. 11. Alamp according to claim 10, wherein the heat
si nk has suBHaghfd i the lamg; sHohdhabineyvedathrears obther lnen igfylindrical.A

| anp according to any of the preceding clains, wherein the | anp

i ncl udes reflector and | anp head cover. . . 13. A |lanp,according. to
oy of & hd prelalti AP Rrdn e GBS o1 Wiein A et 0K S Sirdiand
posi tigned aimitdreudstadiemeterads thedaipt hirty degrees from any 15ot her
si de connecting pin. 14. A socket adapted for receiving a LED | anp

partially therein, the socket conprising: a base portion, the
base portil@n Aadamipedctardigc o earat off dhst pecedpai claihss ivdereion e tamp

pins of the. LED | a t.a first angle as defined fromthe
20hori zont aInCE’r Sangeef%tcg%ﬂ]d’l@gm @ga‘gPOYGHe base portion; and
13. A lamp according to any of the preceding claims, wherein each side

connecting pin is positioned at the angle of at least thirty degrees from any

15 other side connecting pin.

14. A socket adapted for receiving a LED lamp partially therein, the socket

comprising:

a base portion, the base portion adapted to secure at least one pair of side
connecting pins of the LED lamp at a first angle as defined from the

20 horizontal cross-sectional center of the base portion; and

a top portion, the top portion adapted for receiving at least one pair of

electrical wires,

such that when the base portion and top portion are connected, each of the
at least one pair of side connecting pins electrically contacts an electrical

25 wire wherein each of the at least one pair of side connecting pins has a
different polarity with respect to its adjacent side connecting pin and
thereby provides electrical input to the LED lamp.

15



a top portion, the top portion adapted for receiving at |east one
pair of electrical wires, such that when the base portion and top
portion are connected, each of the at |east one pair of side
connecting pins electrically contacts an electrical 25 wire wherein
each of tH6. Atsdakesbcoordingaior clafim slidd evheoaingbei aideastnenehpair af diddtecant

D ovi ded 6l VUEF PRAEARgRE HBNIHEL WED) CARDocios, SACA SECUICL i SRR eRo”

claiml4, V‘@%%ﬁidil%/td?% &Ffeﬂe‘%@%la‘?gﬁmﬁﬁirés&éct% @cgtardljé‘c@ant@éc%%a%ﬁres.
arranged such that when connected, each electrical wre supplies

electricity of a different polarity with respect to its adjacent

el ectri call6WArescket accdrlingXoscaket! 4amcty, divingretrowbieai the HeatricdlSnput is
wherei n when the el ectrical inﬁut, is 5a constant current input, the
first angl e?iCONEHHt GHHRBLEPUL TNe Ars{ SPRE ISaViFRESt 0 cl ai m 14 or 15,
wherein when the electrical input is a constant voltage input, the

wher el n widn \HENG! Beer IR Hil PR AP RHER g B SR a5
the first aag:loasmM/Bﬁiag@mfp_@tSthemétQang@e IsEB4 aogresgst em the system
conprising: a socket as defined in any one of clains 14 to 18; and a

LED I anp as defined in any one of clains 1 to 13, where the LED
| anp i s pdBt Aaesdoket acedrding fonclaine 14owktl, wherein whendhestledtdedl inpypluis

provi ded by_the at .l east one ir of electri wires is supplied to
Phe 160eD | e el G h R fedlreCails i 180 GO Connect | ng
pi ns.
10 19. ALED lamp system, the system comprising:
a socket as defined in any one of claims 14 to 18; and

a LED lamp as defined in any one of claims 1 to 13,

where the LED lamp is partially received in the socket such that electrical
input provided by the at least one pair of electrical wires is supplied to the

15 LED lamp by way of the at least one pair of side connecting pins.
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