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The present invention relates to the field of electronic |anps. BACKGROUND
Current | ywoabi3/@28vn G4 PL conpact fluorescent |anps (EECsG2ar®oaei cally
| ow 10 wattage fluorescent |anps which incorporate a starter and use | ow
power factor magnetic ballast to power the |anps. Magnetic ballasts, which
are normally installed onto down-light fitting above a false ceiling, are
used to regul ate and power the flow of current through the CFLs. These

conbi nati g f s are comonly used in either a horizontal
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or verti cal anp 1 tting on high false ceilings. Single or
double 2-Pin PL | anps are nounted on or inside a bell reflector in either
the horiz I Qr rij down-light fitting, and are connected with
conventio?f’gﬁ%g’ﬁemégiﬁgsts usual ly nmounted at a top of the |anp
fitting. 20 Each down-light fitting with the magnetic ball ast of power
factor of between 0.35 to 0.45 typically consunes high current and

gener abes The piesent inventionselatesta theplieldraf edestrenic tamps.and such magnetic
bal | asts need to be coupled with an appropriately rated 2-Pin PL CFL | anp
to avoid instances of the ballast either over powering or under powering
the PL | apACRGROYNDhe PL | anp was first introduced as an energy saving

| anp, it was created to replace high energy consunption in candescent | anps
used in down light lanmp fittings. Even though the PL | anp used magnetic

consi der e Areriye o8 2B EFPL GhBhctluCRbERahel G ELT 4 vRlsaf P Linen

el ect t@ni evditegeafuoressent lamps which incorporate a starter and use low power factor
magnetic ballast to power the lamps. Magnetic ballasts, which are normally
installed onto down-light fitting above a false ceiling, are used to regulate and
power the flow of current through the CFLs. These combinations of lamp and
ballasts are commonly used in either a horizontal or vertical down-light lamp

15 fitting on high false ceilings.

Single or double 2-Pin PL lamps are mounted on or inside a bell reflector in
either the horizontal or vertical down-light fitting, and are connected with
conventional magnetic ballasts usually mounted at a top of the lamp fitting.

20  Each down-light fitting with the magnetic ballast of power factor of between 0.35
to 0.45 typically consumes high current and generates a lot of heat when the
lamps are operational and such magnetic ballasts need to be coupled with an
appropriately rated 2-Pin PL CFL lamp to avoid instances of the ballast either
over powering or under powering the PL lamp.

25
When the PL lamp was first introduced as an energy saving lamp, it was
created to replace high energy consumption in candescent lamps used in down
light lamp fittings. Even though the PL lamp used magnetic ballast which had a
low power factor of between 0.35 to 0.45, it was still considered as energy

30 saving, and was a commercial success. However, when electronic ballast was
introduced and integrated into the commonly used E27 base, down-light fitting

also started to use such energy saving lamp which has power factor of about
1



I ntroduced and integrated into the commonly used E27 base, down-|i ght
fitting also started to use such energy saving | anp which has power factor
of about wWo@oZ3¥8912389PCT/ S&011/ 000256 0. 50. However pca/ssharitooass ng of
usi ng such an energy saving lanp is that it is unable to accommpdate
multiple lanps in one down-light fitting. The big spiral fluorescent tubes
of energy saving bul bs used for down-Ilight bell fitting could not be used
for small dianeter sized bell reflectors. 5 An increase in environnental
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GU24 sockaindtse motaoeemrno@@tetdnelttimmmmpghh drfe aewREIght fitthsd.al he Bigvspltan a
hi gh false ceilin is also a costly endeavour to replace the 10 &4
| anp base.fl q%?%‘?ﬁl‘grwb?? qfsenﬁfgyf%é/mgubylh%useecfee@oavn wﬁbt belt fitting eouldor

G2 | am ike Wddch SHAUIPGiRAAEPLIZBY iRl AERR, 00 Lo 0. 80 due 1o space

constraints mhen I ng conponents | ousing. In addition,
addi ti bnal conponents 15added to a | anp de3|gn are likely to adversely

ff | bi | d t of | Anot h di d t
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bal | ast and not have instant start capability. Existing magnet
are usual fitingawéth atEa7 plrmﬁU%aeodtetOIS Ib@tweeyn. as C-tBethOannghtaadlonnally

correspon u urr ener at t of heat. This i
especi al | E}H;gh%’q S@tﬂaﬁ} '9h§ﬁ|5§ F% a&?pﬁlcgp Xvﬁﬂ egvoyr {o JrRlace eof
the aj¢ OV\/a;ﬁﬂawq{)bag@s Addltlonal I y, the high current and heat shortens an
25 operational lifespan of the |anps and al so causes degradati on of wres,

connectors, |anp bases and | anp sockets over tine.
Moreover, it is not feasible to produce a lamp for the E27 or GU24 lamp base

with a power factor of between 0.60 to 0.80 due to space constraints when
adding components in the lamp housing. In addition, additional components
15 added to a lamp design are likely to adversely affect reliability and cost of the

lamp.

Another disadvantage of conventional 2-Pin PL lamps stems from the CFLs
having built-in starters which cause such lamps to flicker when in operation with
20 a magnetic ballast and not have instant start capability. Existing magnetic
ballasts are usually rated at a power factor of between 0.35 to 0.45, and
correspondingly consume high current and generate a lot of heat. This is
especially so if energy supply providers supply power at a higher end of the
allowable voltages. Additionally, the high current and heat shortens an
25 operational lifespan of the lamps and also causes degradation of wires,

connectors, lamp bases and lamp sockets over time.

Existing 2H/2U/3U and full spiral CFLs unfortunately provide poor light
luminance distribution on the bell or down-light reflector as the fluorescent tubes
30 obstruct each other during operation since each tube is in a configuration which
has portions that run parallel to each other and prevents full transmission of

light from the illumination area of each CFL.
2



Existing 2H 2U/ 3U and full spiral CFLs unfortunately provide poor |ight

| um nance distribution on the bell or down-light reflector as the

f 1 uor escewd 20181833880 obstruct each ot her during operati earsicieaeash tube
is in a configuration which has portions that run parallel to each other
and prevents full transm ssion of light fromthe illum nation area of each
CFL. WD 2013/012389PCT/ SG2011/ 000256 Moreover, the 2H 2U/ 3U fl uorescent
tubes are also difficult to install and renove due to difficulty in
graspi ng the tubes which have snmooth surfaces. The tubes al so break easily
i f not handl ed properly during renoval or installation due 5 to a presence

of joints Mbréd\@rZHhéUQBlmwmlESﬂum&cémetdb%@ abéSQIsWﬂHthgLﬁ]i ves irfsjtélﬁ_éﬁd an
undesirabl e cantil ever effect. Final lﬁ}ﬂ i f onI el ectroni c ball ast instead

of magnet i ®MHY due to diffiedly inngragpingthe tybes w ﬁb havengnpoth ﬁlﬂﬁf@e%fﬁh%e
gf:g{ r gf} i gtugé? aldo Eféﬁii( e‘!&éllﬂ égﬁ%ﬂaﬁa%&?a 3)‘?6;5&5 %hhg JrQr?l%R/ Hpﬁ\tsté:i%tlgh dle

| Ot unde

conf usbon toa poe&ancersf. Joﬁwmmejz—l/zmw tubeprmaardbé Iampebasé wiicle gited anp
capabl e of . bein ed to g H;E pol der. The lanp includes a case able
to be mourts omt%1 Pﬂﬁeﬂa 'ﬁr?ﬁn VEEPTSFa first end; a case cover able to be
affixed to a second end of the case; an electrical circuit nounted to a

first face of the case cover, the electrical circuit being able to function
as an el edtinaliy, df MVI%QtrOTHQ@aﬁaﬁanstegﬁ ofamaghetic badlast |stuﬂeei mi;dattbptnabl y

further i b (i SAtholR Sfarfer SAIE pETRGRA A5 i 45, ES TSR eirin sfaecil
the cage. nbhefunctionl iith céledlpysic ®ANASICt ThisPaasompytibRitei ddifes? 2PMoft HrIS-

undesirable confusion to consumers.
SUMMARY

15 There is provided an electronic PL lamp capable of being mounted to a PL lamp
holder. The lamp includes a case able to be mounted to the PL lamp holder at a
first end; a case cover able to be affixed to a second end of the case; an
electrical circuit mounted to a first face of the case cover, the electrical circuit
being able to function as an electronic ballast; and a half spiral fluorescent tube

20 detachably mounted to a second face of the case cover.

The electronic PL lamp may further including a plurality of power connector
pegs at the first end of the case. The plurality of power connector pegs may be
either 2 or 4 pegs.

25
The electrical circuit may be either a printed circuit board assembly or an IC
chip. The electrical circuit may also enable electronic starting of the lamp.

Preferably, the half spiral fluorescent tube includes a first coupling portion able
30 to be coupled to a recess which includes a catch on the second face of the case
cover. lt is preferable that the half spiral fluorescent tube is joint-less. The half

spiral fluorescent tube advantageously provides lateral light distribution as the
3



25 The electrical circuit may be either a printed circuit board assenbly or
an | C chip. The electrical circuit may al so enable electronic starting of
the | anp.wBnefxmnadsby, the half spiral fluorescent tube ipotlsedennaosksir st
coupling portion able 30 to be coupled to a recess which includes a catch
on the second face of the case cover. It is preferable that the half spiral
fluorescent tube is joint-less. The half spiral fluorescent tube

advant ageously provides |ateral light distribution as the WO

2013/ 0123 / / 00256 f | uor cent t c n s_of , het ween
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S preferabl e that the electronic ballast has a power factor greater than

0.6. The pfithedwlfsnialfiuomseent ttheenbl y may further include a printed
circuit board, power supply wire contacts, electrical conponents nounted on
the printed circuit board, and a second coupling portion for the half

spi ral 5f| Ubisepreterablethat tdelBotropid bakabt hascupowep facdorgraitdd thans.6.
preferably | ocated within the case when the case cover is affixed to the

case. The electronic PL |lanp may be nmounted to the PL | anp hol der including

a nagnet i gﬁﬂ“ t: t en
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10  The printed circuit board assembly is preferably located within the case when

the case cover is affixed to the case.

The electronic PL lamp may be mounted to the PL lamp holder including a
magnetic ballast.
15
It is advantageous that a total power factor when using both the electronic PL
lamp and the PL lamp holder (either with or without magnetic ballast) is
increased compared to using a typical PL lamp together with magnetic ballast. It
is also advantageous that current consumption and correspondingly, heat
20 generated is reduced compared to using a typical PL lamp together with

magnetic ballast.
DESCRIPTION OF DRAWINGS

25 In order to ensure that the invention may be fully understood and readily put into
practical effect, there is provided, by way of non-limitative example-only
exemplary embodiments, the following illustrative figures which are referenced

by the foregoing description.

30 Figure 1 shows an exploded view of a preferred embodiment of an electronic

lamp of the present invention.



20 generated is reduced conpared to using a typical PL |anp together with
magneti c bal |l ast. DESCRI PTI ON OF DRAW NGS 25l n order to ensure that the

i nvent i orvorey1393238al | y under stood and readily put into PCASG2eI00€56ect ,
there is provided, by way of non-limtative exanple-only exenpl ary

enbodi nents, the followng illustrative figures which are referenced by the
foregoing description. 30 Figure 1 shows an expl oded view of a preferred
enbodi ment of an electronic lanp of the present invention.
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printed circuit board assenb e electronic igul igure 3
shows a cielegtronigilampaof kigure fihe el ectronic lanp of Figure 1 is connected

i . i c bal 5 Fi h ' it
i agr am whadu[ e SHaRE o PrCE bRt WhBE e eleclitinic fadR 87 Lkt *hf der
with a mageRtriettdthtd asampHoHEE Wth6bt SmayRetcBaRsEVBOD MENTS 10 There is

provided an electronic PL | anmp which includes an el ectronic ballast and has
a det adhadrigur4 shewsap circit liaaram twhen thec rlegtroniedampnpf Figurearfp iswi | |

be descri ' | { . advant ages whi ch such a

| anp provi esﬁei%}\ ﬁ’zég%mgg;r@%%’s‘k’ﬁﬁ%a\%ﬁ%{’gﬁﬁéﬁ 15 Referring to Figure 1
whi ch shows an expl oded view of a preferred enbodi nent of the electronic PL
| anp 20, t ' V] lectronic PL |a 20 capabl e of being

nount ed orﬁéégé‘éﬁéﬁpbﬁgﬁa%F ERGREDFEM%BIMENJED may have a _

bel | / hem spherical shaped down light fitting and are typically used in

ei ther vertical or horizontal configurations in false ceilings. The PL lanp
hol ded020 Theyelis providedoani elactionicnPbflamp mdvichvindludes vdrt lefedtromig ibaillast

' whi ch i bl b d
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shown to be
lamp provides in the paragraphs that will follow.

15 Referring to Figure 1 which shows an exploded view of a preferred embodiment
of the electronic PL lamp 20, there is provided the electronic PL lamp 20
capable of being mounted onto a PL lamp holder. The PL lamp holder may
have a bell/hemispherical shaped down light fitting and are typically used in
either vertical or horizontal configurations in false ceilings. The PL lamp holder

20 may be in a configuration of either with or without magnetic ballast.

The lamp 20 includes a case 22 which is able to be mounted onto the PL lamp
holder at a first end 24 of the case 22. The case 22 is hollow. A cross-sectional
shape of the case 22 as viewed from a second end 26 is shown to be
25  substantially rectangular, but it may also be, for example, substantially circular,
substantially polygonal, substantially elliptical, and so forth. The case 22 is
made from a thermoset plastic which does not substantially deform subsequent
to undergoing high temperature conditions which is possible during use of the
lamp 20. The case 22 may include a flared edge 32 at the second end 26 of the
30 case 22. The case 22 also includes a plurality of power connector pegs 44 at
the first end 24 of the case 22. The plurality of power connector pegs 44 are for

connecting the electronic PL lamp 20 to an electrical power supply via the PL
5



25 substantially rectangular, but it nmay al so be, for exanple,
substantially circular, substantially polygonal, substantially elliptical,
and so fowbhoislihesssase 22 is nade from a thernoset pl astice/sehiamoeses not
substantially deform subsequent to undergoi ng high tenperature conditions
which is possible during use of the lanp 20. The case 22 may include a
flared edge 32 at the second end 26 of the 30 case 22. The case 22 al so
includes a plurality of power connector pegs 44 at the first end 24 of the
case 22. T I 4V, I -.Can ' e

el ectroni Cl‘%mﬁ)?\g%rzg s‘[@uﬂ%\gleé%@%:&(@& gr&%ﬁﬁ%: Béglle?/ S\(i/:J P&R{ ﬁemPﬁ%{m)n& é'b
2013/ 01238?9@'0\8@2@%?[?0@@5?6] hreayppass tlesugH ta llsfa@l\;&\nhledcﬁfalhppr'mé é;iltﬁfélitwh@f t he
power supp is in a. formof an AC power, supply ich may pass though a
nmagnet i c b%‘?‘?’%‘s?c.’"ﬁ%‘)'pﬂ’%ﬁ%ﬂﬁt'?/eﬁhegg\ﬁét“-connect or pegs 44 is either 2 or
4. 5 There is also a case cover 28 able to be affixed to the second end 26
of the case 22. The case cover 28 has a shape which corresponds

subst adt i alhgrevistalse tae case novee @8 ablel toshemffixéd thdhe smacond ersd P6eokthd r om

t he secon T S 28 nmay have .a lip 30 lL.ocated al gng .t he
bori ot o kB 2Z oTnd MasE 3eRel RUThadd SRnd' o golBspnog §EbSiastall Seth
coupl es i the @bse-skttion@nsteipanof thd @akbe2d 23" GewadoRor Y skbend @R 28, When
the case cover 28 is affixed to the second end 26 of the case 22. The case

cover 28 nidle 68 E0veN 3B dnay havetahbip Sislocated glang ther perimeter| shapecatithe

Cover 28’ SaSCIoReY 280D ip i S e oAtk Eayef 26 pUTPERTn L BRbIF RRef i
i ncl ude a thé dtared cetire 32 of theneasec2Ddvisersl tBE, cdseecobver 28 isfaffiRed aasthecover

28 may be where a er of adhesive is applied such that the case cover 28
may be af fsﬁﬁgﬂgt%‘dt ﬁ% of 4he, Sase i?- 2@%?@?\ sovei 28 jnay be dergrtipled fremethease

cover 28 i I i i : 0Ot lally
deformsuggggu":zrzyt ﬁ&@%ﬂ%%ﬁgﬁ%ﬂ@%gga rénggﬁg‘ﬁ@gﬁ%%\%ﬁgﬁr&h
possi bl e svedgeg indeetewkenitbe lcasp cover 2Barchthe casee?228 i ncl udes a pair of

hol es (not shown) for passage of wires. The wires which pass through the
holes will be described in greater detail in a subsequent section. 25 The

| . . .
anp P9 alaferiatileldSshén Be BassI29 Mhﬁoﬁﬁéfuﬁe?ﬁﬁfga éd&%ggﬁ%mgg%é%@pg as

Id|
first face 35 of t'he case cover 28. The printed circuit
may be vi endd28,dtheelim30cokthe case cover 28 maydbewyhére adayerceofibbbebiyess | C

hip. Fi 2 sh h i c di f i nt ed ci rcui
osonl v ahid) S08Y Tt BRIATR! dvel AR GE ARG Meerhng end 2B itihe
circuit beassl 236 In adeisH, tRE8 SLRPEIVEH 28 i§%'rg@ﬁ%a%e?ﬁonﬁasm%%élséfgglﬁsiﬁeg

portion 40 for a half spiral fluorescent tube 46 and electrical nponent s
42 mount ewhish t deepr inat e ubistantially b defarme. subiseqeient t to c aindesggingerhigh42

mountgd ok NG R ESThifioRS Wﬁicﬂ)?sabgsglgle during use of the lamp 20. The case

cover 28 includes a pair of holes (not shown) for passage of wires. The wires
which pass through the holes will be described in greater detail in a subsequent
section. '

25 The lamp 20 also includes a printed circuit board assembly 34 mounted on a
first face 35 of the case cover 28. The printed circuit board assembly 34 may be
viewed to be an electrical circuit and may be replaceable by an IC chip. Figure 2
shows a schematic diagram of the printed circuit board assembly 34. The
printed circuit board assembly 34 includes a printed circuit board 36, a power

30 supply wire contacts 38, a second coupling portion 40 for a half spiral
fluorescent tube 46 and electrical components 42 mounted on the printed circuit

board 36. The electrical components 42 mounted on the printed circuit board 36
6



WO 2013/ 012389PCT/ SG2011/ 000256 ensure that the lanp 20 operates in a
desired manner. The electrical conponents 42 may include, for exanple,

resi st or swoeapaabkisor s, i nductors, and so forth. It shoulpdTe20mpPoess at ed
that the printed circuit board assenbly 34 is able to function as an

el ectronic ballast. 5 The printed circuit board assenbly 34 is | ocated

Wi thin the case 22 when the case cover 28 is affixed to the case 22. The
printed circuit board assenbly 34 includes either additional inductance or

addi tionalg éc'tﬁaﬁ”?ﬁ'e ‘é‘%h% Q@CEB@%‘?@S APy ededinsd %@a@hef' herHy '(—ﬂ%ﬁ‘i’lcgl
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funct i ons cenponentectd orayinchidegafor eIampﬂJe | resedors roapiat::tbxsanmulmSEmmm 34

ey e LB b S0 L SR o Tl R SRR ey B e

lanp 46. Hplé fo firftifioh as ah BedddMic baletl Y wire contacts 38 is shown to
conprise 2 wires. It should be noted that the power supply wire contacts 38

can al 8o corrprlse nore than 2 wires. Wien the case cover 28 is affixed to

ol urai 1 £y g BOfISH ERE BBl sEbEMeRr Sude Pralhy PHEEHT P A2 Rt B a
assenbly %ésé(bdﬂ@r [2BAksr affixedl @0 tRE ddse 22nThé printed efroait hodrd asae Bawer
supply. The prlnted circuit board assenbly 34 is able to be powered by

ei t her 99VNGlY q@ﬁth%adalt@mevnﬂecm or eqﬂtﬂﬁnﬁl eaReitancsoMPIchoinCIeRses: o
242V f d d
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are tipi chbhyd nlssemulye64vﬁmbtlormgaetametm:ltdoam batkastnghe pritedciuittiedarden 6W
to 30W Th t boar d nbl 34 th
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af or ement yNefinked tchrelft w&dpésé&rﬁplycsacasb ERaBI1Es aSI8LiFbhi¢ 1‘(I|n°§) éﬁhﬁel anp

20 further i1 ncludes the half spiral "fluorescent tube 46 whic etachably
mount ed olarap4écond face 48 of the case cover 28. The half spiral WO

2013/ 012389PCT/ SG2011/ 000256 fl uorescent tube 46 is joint-less and the half
spiral tube configuration provides lateral |ight distribution. The half

spi rajs t ueFigurett, Qneq:rov&mswm éontacts 39||§ sAbMPtoPEornpPrisé YWoireds|tt he

hal f spiral uorescent tub 6 does not include any joint, the
i nst al | at sheuldhe peteg\that Hie pawer aupplyiwire contacis 38 carcalsagonoprise maree 5

Latorar 1R 20FE8P BRI he SHe HRVARPRCIS Pt M saoRcd i pWer® 1"

conpl et el supplperies cehgacto 38fermal Eoamédtidn WitthéCtﬂilraﬂW of B?Wer Rohheetdrar |y
due to spaci ngs 47 for the tube 46 of between 3 to ring production,

the hal f Re@$ 4 and allewsdhe rrinded mcyﬁdmadésaas@mbjw%to bpRawered whencase
coveny28 @adahil S0 Q¥hREGed16'H Ab ghvier supply.

The printed circuit board assembly 34 is able to be powered by either 99V to
121V for a 110V AC supply (with frequency 60Hz) or 198V to 242V for a 220V
AC supply (with frequency 50Hz). The printed circuit board assembly 34 is also
25 able to be used with existing PL lamp fittings which are typically installed with
magnetic ballast having a rating of between 6W to 30W. The printed circuit
board assembly 34 can also operate with a magnetic ballast of either lower than
8W or higher than 26W by varying the aforementioned parts of the printed
circuit board assembly 34.
30
The lamp 20 further includes the half spiral fluorescent tube 46 which is

detachably mounted on a second face 48 of the case cover 28. The half spiral
7



10 contact area 27 on the case cover 28 to push the lanp 20 into the |anp
hol der. The half spiral fluorescent tube 46 is detachably nounted using a
first cowsbiogessbi on 50 of the half spiral fluorescentchrsioeod®oased a
recess 52 which includes a catch on the second face 48 of the case cover
28. \Wen the half spiral 15 fluorescent tube 46 is nounted onto the second
face 48 of the case cover 28, fluorescent wires 54 of the half spiral
fluorescent tube 46 extend through the pair of holes of the case cover 28

h t hat eAp W Lies p [ . A e
second cousl octR BRECAS JHIdiRfIERE SRINE halffbifiot 60 ARTEARER Prfided™
f or exanplleterdl lighttdistribdtionnghe Nalfespicl itutee js stromg&Oand ensasxscatdesinabie 54

cemonted 19 PRUEER, A wR DAl SRR hreshRRt s5% Fofinet ol 1851u3BAY  nen

be connectjgit ! etifstaliahomanaGeRidval oPtHe faphp &M HE1 BaLSOBRAKaGBL SR tPfhe The
hal f spiral_ fluorescent tube 46 may have a dianeter of |ess fThan 32 mm as

neasur éd fiPBinos caatilever effect Tdte luminaace of the damp|is @lse optimizsi fardeterat

b i hal ' fl 46 i
St uct ur e SR bR Jhus s ol unk A EREE bR RiosRed Suees
likely. | noahditalfospiradituiee cohfiguration) pastiutaryoiiue asispaiings 47 sakagetpe t he
tube .is mpninsed, the 30 occurrence of electrical fires iIs also nmnimnsed.
Corres pon(ﬁ%né? hetwaess e iSomny. lBpEng praductionmtbe half sie fuseesaant dube 46 ?/f
fiqapinkal . t a
5Ly oner  pibligB8 N8lcchUOLFRGR in 1N e Bof2HSff) 4 pANAAdY Blers i

2013/ 1A 23 sontact 8624 27/ drothebéasepomsart28 tapusththierianegy 29 intdthedatnpeleslder.
illum nation generated by the half spiral fluorescent tube 46. It should be

noted that the detachable half spiral fluorescent tube 46 allows the |anmp

3(6)) t 05be TRRHAIRBpRal( MiBréstént tBbal4e R’ detachsbRanbunidd Bbink! & Fr&S&ilplingule
portion 50 of the half spiral fluorescent tube 46 and a recess 52 which includes
a catch on the second face 48 of the case cover 28. When the half spiral
15  fluorescent tube 46 is mounted onto the second face 48 of the case cover 28,
fluorescent wires 54 of the half spiral fluorescent tube 46 extend through the
pair of holes of the case cover 28 such that the fluorescent wires 54 connect to
connection contacts of the second coupling portion 40 of the printed circuit
board assembly 34 using for example, direct soldering. Alternatively, the
20 fluorescent wires 54 are soldered to over-molded pins 33 of the case cover 28
or pins epoxy cemented to the case cover 28 (not shown). The over-molded
pins 33 can then be connected to the second coupling portion 40 using
connecting clips. The half spiral fluorescent tube 46 may have a diameter of

less than 32 mm as measured from a central axis of the half spiral fluorescent

25 tube.

It should be appreciated that the half spiral fluorescent tube 46 is structurally
stronger than 2H/2U/3U tubes and accidental breakage is less likely. In addition,
given that an incidence of accidental breakage of the tube is minimised, the
30 occurrence of electrical fires is also minimised. Correspondingly, production
yield is also improved when the structurally stronger half spiral fluorescent tubes

46 are used. In addition, the half spiral fluorescent tube 46 is coated with tri-
8



In an alternative enbodi nent where the half spiral fluorescent tube 46 is
not detachable fromthe |anp 20, the first coupling portion 50 of the half
spiral flworemsmarisot ube 46 is cenented to the catch 52 euoTiSkeoamoess face
48 of the case cover 28. In addition, the fluorescent wires 54 extending

t hrough the pair 10 of holes of the case cover 28 are soldered to
connection contacts of the second coupling portion 40 of the printed
circuit board assenbly 34. In such an alternate enbodinent, the [anp 20
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optimse t ﬁe power supply prov the  energy su
l\/ﬁ;regver, tree half spiral flaones2énf tabebdd). t o be used wit hout magnetic ball ast,
15 The lamp 20 can be connected directly to the AC power supply as the printed
circuit board assembly 34 functioning as an electronic ballast can directly power
up the half spiral fluorescent tube 46. The lamp 20 can also be connected to a
magnetic ballast in an existing PL lamp fitting, and will correspondihgly increase
the power factor of the lamp 20 to a higher power factor. When the lamp 20 is
20 connected to the PL lamp holder with magnetic ballast, the lamp 20 functions in

a manner akin to an inductor.

The lamp 20 is capable of attaining a higher power factor when connected to
the magnetic ballast. The lamp 20 is capable of attaining a power factor of more
25 than 0.80. Moreover, the lamp 20 is usable even if the magnetic ballast is rated
for higher wattage lamps. In this regard, the lamp 20 is able to replace existing
PL lamps used in a typical PL down lamp fitting with magnetic ballast. There are
no compatibility issues with regard to the use of the lamp 20 even without
changing wire connections/connectors. It should be noted that the high power
30 factor and reduced wattage also prolongs an operational lifespan of the lamp 20
and reduces an amount of heat generated by the magnetic ballast. This



51is elimnation of a common probl em which occurs when nmagnetic ball asts
are used pertaining to how the connector of such ballasts and | anp hol der
are of t enwoegrsadessbdanaged by heat produced by the magnetirsGhediloastss. Doi ng
away wWith the use of magnetic ballasts mnimses the heat being generated
and correspondi ngly reduces air-conditioning | oading and consequently,
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consunption which correspondingly reduces heat generafed by Tanp 2
which has been tested to add up to 12.7W and 19.5W respectively.

During tests for the lamp 20, the wattages produced by a 10W version of the
25 lamp 20 via a direct connection to a 220V AC power supply (without any
intermediate magnetic ballast) is 9.2W (with current of 0.065A). In addition, the
wattages produced by the 10W version of the lamp 20 when used with 10W and
18W magnetic ballasts amount to 7.7W (with current of 0.041A) and 8.1W (with
current of 0.042A) respectively.
30
Furthermore, the wattages produced by the 15W version of the lamp 20 via a

direct connection to a 220V AC power supply (without any intermediate
10



Referring to Figure 4, specifically the circuit diagram the printed
circuit board assenbly 34 functioning as an electronic ballast is connected
across t heofbispriemeent |anp wires 54 and is capabl e of Ilpeirsg2eamoess ed in
series to existing magnetic ballast 88 in PL lanp fittings at the sane
wattage but wth an 25 increased power factor and with significant
reductions in drawn current and heat generated conpared to | anps w thout
the printed circuit board assenbly 34 used with the nagnetic ballast 88. It

20 of a1 HAGE e UI6 T, 30y S oBRR 4f b\, B AeRBIE B Nwplfaes o
a rating oprodueedagneie d5Wiversibn oft thehRihs! 2oe wiheineds&d witratt O Gice 18w

ifically th it di h the | 20 bei ected to a
down- | anp MPSREHG BleRis,eMeURS 4R A0 b Awith durrerit af 010692 oa?n%ﬂqge«twvmh
2013/ 0123 @tg;g{;?c' '
used in a%ﬁ@?gﬁgbﬂ%\?\ﬁ%?ﬁeel t IérB%%r&ghg{eor%BE}%ﬁrggt %& Lﬁlt? gh%'ﬁ?"gabge@
not ed Shatappreciated tizad the lasyph2@ constmespess powearptompareduict lamps adthoaed i n

S 5, 8, 7, b | t ' ' te that th age] ti f th
anp 20 adieimERRiEU A St sl 5 BedondRmagtelic balp! a8 shauing
power factigipdo gé %hlﬁfe With'mBgA8ti¢ ballastsast aﬁy rﬁigllﬁg.' I'?%%%Pldoﬁéﬁ{@éﬁftha}

r eadi ngs) . inally, it should be noted that ypi cal PL [anp includes

a starter tberrequisiterreatlingsocasippesented above were obtained using a power meter
when the various lamps were connected to a power supply. It should also be

10  noted that even though an 18W version of the lamp 20 was not tested, a key
aspect of the test results demonstrate that the lamp 20 consumes less power

than its rated wattage.

Referring to the test results in the preceding paragraphs, it should be noted that

15 power factor exceeds 0.6 when the lamp 20 is used regardless of whether
magnetic ballast is used. When magnetic ballast is used, the power factor can
exceed 0.7. It should be appreciated that an increase in power factor
consequently reduces current consumption which correspondingly reduces heat
generated by lamp 20.

20
Referring to Figure 4, specifically the circuit diagram, the printed circuit board

assembly 34 functioning as an electronic ballast is connected across the
fluorescent lamp wires 54 and is capable of being connected in series to
existing magnetic ballast 88 in PL lamp fittings at the same wattage but with an
25 increased power factor and with significant reductions in drawn current and heat
generated compared to lamps without the printed circuit board assembly 34
used with the magnetic ballast 88. It should be noted that upgrading down-lamp
fittings to accommodate the lamp 20 of different power ratings is now possible
without any constraints from a rating of the magnetic ballast. 1t should be noted
30 that Figure 3, specifically the circuit diagram, shows the lamp 20 being
connected to a down-lamp fitting without a magnetic ballast. Thus, it should be

11



Whi | st the foregoing description has described exenplary enbodi nents, it

w Il be understood by those skilled in the technol ogy concerned that nmany
vari ati onwoi2o13at®bl s of design, construction and/ or opecatsicamivaysbe made
15 without departing fromthe present invention. WO

2013/ 012389PCT/ SG2011/ 000256 CLAIMS 1. An el ectronic PL | anp capabl e of
being nmounted to a PL | anp hol der, the PL | anp hol der being in a
configuration of either with or without magnetic ballast, 5the | anp

a case o EBRied B Aela0 % S bR oeh 3 Piihel He SHon h ohhef

el ectri cal FigureBidr Figuret4d to a first face of the case cover, the
el ectrical circuit being able to function as an electronic ballast; 10a
hal f spiral fluorescent tube detachably nounted to a second face of the

case covery; i | & Ll L i i a Lot :
circuit bolctirscﬁ) o%%e%l?{?%%(? tﬁﬁﬁt@é ?ﬁb{éj 2?5 lé:2 .JFEQH%I‘AQ@} ?o#g‘;eﬂs?%ﬂr)rlg g?c%'} aim
1, furtherdisclosedimbSa5H78;207, twherebydest resuits éndicatepthgs the combihatiat ofnd
of the Castﬁ'e lamp 20 and the power supply circuit of US 5,578,907 is able to produce a

power factor of greater than 0.99 (using actual multimeter parameter readings).

Finally, it should be noted that a typical PL lamp includes a starter circuit in the
10 lamp.

Whilst the foregoing description has described exemplary embodiments, it will

be understood by those skilled in the technology concerned that many

variations in details of design, construction and/or operation may be made
15  without departing from the present invention.

12



3. The electronic PL lanp of claim2, wherein the plurality of power
connector pegs is either 2 or 4 pegs. 20 4. The electronic PL | anp of
claim 1, wbeosinzishe half spiral fluorescent tube incluges/sag26inossscoupling
portion able to be coupled to a recess which includes a catch on the second
face of the case cover. 25 5.The electronic PL lanp of claim1, wherein the
el ectronic ballast has a power factor greater than 0.6. 6. The electronic PL
lanp of claim 1, wherein the half spiral fluorescent tube is joint-less. 30
WO 2013/ 012BRIMAST/ SG2011/ 000256 7. The el ectronic PL lanp of claim1,
wherein the half spiral fluorescent tube provides lateral |ight
distribution as the fluorescent tube has spacings of between 3 to 5 nm

assembly 1hrt ot ARG P BRI EaRAle A end it iner s Fph Jioldere e
contacts, Pl Rithp horlerdRIng iea config iR @frblfmﬁ vnm aP wﬁheu fitighefiedifiastnd 2

second cougllng portion for the half spiral fluorescent tu
el ect r &ni dhellamarpclyding:ai m 1, wherein the printed circuit board assenbly

I's located wit rH Eaé@gb%at%ebg\’ﬂ?ounttgg 1§ ths P‘lj_q\afl%rp ﬁgld%];]; aefﬁi"stté)n& he case.

a case cover able to be affixed to a second end of the case;
an electrical circuit mounted to a first face of the case cover, the
electrical circuit being able to function as an electronic ballast;
10 a half spiral fluorescent tube detachably mounted to a second face of the
case cover;
wherein the electrical circuit is either a printed circuit board assembly or

an IC chip.

15 2. The electronic PL lamp of claim 1, further including a plurality of power

connector pegs at the first end of the case.

3. The electronic PL lamp of claim 2, wherein the plurality of power

connector pegs is either 2 or 4 pegs.

20
4, The electronic PL lamp of claim 1, wherein the half spiral fluorescent
tube includes a first coupling portion able to be coupled to a recess which
includes a catch on the second face of the case cover.

25 5. The electronic PL lamp of claim 1, wherein the electronic ballast has a
power factor greater than 0.6.
6. The electronic PL lamp of claim 1, wherein the half spiral fluorescent
tube is joint-less.

30
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10. The el ectronic PL |anp of claim11, wherein the electronic PL lanp is
mounted to the PL lanp hol der including a magnetic ballast. 15 11. The

el ectroniwoRb1d@pgs9of claiml, wherein the electrical cipCesiGRornaRses

el ectronic starting of the |anp. 12. The electronic PL lanp of claim1l
wherein the half spiral fluorescent 20 tube has a dianeter of |ess than 32
nm as neasured froma central axis of the half spiral fluorescent tube.

13. The electronic PL lanp of claim1, wherein a total power factor for

both the gl ect a 3Ty r Gpaas fiofesaEnted
using 25 typrr@ |8||g {rf)hwt"o%g?we}? ‘gi\nétrﬁ mag ﬁgtéliﬁ tlt)‘gSh%lgt ii@ The ed to

el ect rogl ?Jﬂa—pf@\lmes)iatel'&ll light distribution mtheﬂuomuhﬁub@haﬁssm%ana%@f

conpar e 0 usin t C PL Ianp together with nagnetic ballast. 30

15. The el Betwesi '%Ehp of claim1, wherein heat generated is reduced
conpared to using a typical PL | anp toget her with magnetic ball ast.

5 8. The electronic PL lamp of claim 1, wherein the printed circuit board
assembly further includes a printed circuit board, power supply wire contacts,
electrical components mounted on the printed circuit board, and a second

coupling portion for the half spiral fluorescent tube.

10 9. The electronic PL lamp of claim 1, wherein the printed circuit board

assembly is located within the case when the case cover is affixed to the case.

10. The electronic PL lamp of claim 1, wherein the electronic PL lamp is
mounted to the PL lamp holder including a magnetic ballast.

15
11.  The electronic PL lamp of claim 1, wherein the electrical circuit enables

electronic starting of the lamp.

12. The electronic PL lamp of claim 1, wherein the half spiral fluorescent
70 tube has a diameter of less than 32 mm as measured from a central axis of the

half spiral fluorescent tube.

13. The electronic PL lamp of claim 1, wherein a total power factor for both
the electronic PL lamp and the PL lamp holder is increased compared to using

25  atypical PL lamp together with magnetic ballast.

14. The electronic PL lamp of claim 1, wherein current consumption is

reduced compared to using a typical PL lamp together with magnetic ballast.

30 15. The electronic PL lamp of claim 1, wherein heat generated is reduced
compared to using a typical PL lamp together with magnetic ballast.

14



