PLUGGABLE ELECTRONI C BALLAST FOR Cl RCULAR FLUORESCENT LAMP The present
invention relates specifically to a fully self-integrated el ectronic
bal | ast which incorporated and integrated a GLOq connector into its plastic
casi ng body which enables 5 the whole electronic ballast to be pluggable
directly onto the circular | anp connector base of all circular fluorescent
| anps and be hel d there ellnlnatlng the need for screws, washers and nuts
or other fo 'E§§% EAME"aStS
onto the cite ; : : ion
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wired 2-way connector with a starter holder and a sStarter to connect to the

| anp and PBRdhe cirsglaslappifiting plates. — For el ectronic ballast, a 4-way wired Gl
0g connector is used for connecting the ballast to a circular fluorescent

| anp. ,The el ectronic circuit_is hous |.astic or nmetal casing while
the 13Ag 4 wires with a GLOP Eﬂﬁﬁ%&ﬂé@f E’%égﬂg?ed and extended fromthe
printed circuit assenbly fromthe ballast inside the plastic or netal
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nuts can add to the tine and work involved in instal g t he bal | ast and a
circul ar ballast to a circular fluorescent lamp. The electronic circuit is hous d in a plastic or

metal casing while the long 4 wires with a G10Q connector is soldered and extended
from the printed circuit assembly from the ballast inside the plastic or metal casing and

25  are exposed, posing high voltage danger. Then, the circular lamp will light up when the
power is switched on via the power supply wire to the ballast.

In use of an electronic ballast, the electronic circuit outputs a high-voltage
across the four wires which connect a 4-wired connector G10Q from the electronic circuit
to the circular lamp base. This poses a high electrical risk to the consumer or installer, if

30  the insulation of these wires is poor or if the live wires get loose from a G10Q connector.
To reduce such risk, some install these electronic ballasts with high insulation sleeves
which will add cost to the installation.

The inclusion of the four longer high-voltage wires which connect a 4-way

connector to the output of the electronic circuit also adds to the overall cost of the



5 fluorescent lanp in a new lanp fitting, which later, can nmake defective
bal | ast replacenent nore difficult. The screws for the typica

el ectronic ballasts are installed onto the lanp fitting plate before the
whol e fitting is nounted onto the ceiling. The screw heads will then be
caught between the ceiling and the |lanp plate, and as such, it is difficult
to replace 10 defective ballast when trying to renove the nut or
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f ast ener ast can sconnect ed by renoving the ball ast
directly ﬁ@&ﬁ*the circul ar Ianp base. Now, for the new invention, the
bal | ast does not need to be nounted first onto the circular Ianp pl ate
first like for new installation of t¥ pical earlier olﬂ n of

el ect roni ¢ bal | Hé&agamskthisdreigrownd) that tiesprgsensinyeniics has Re ‘?Vﬁ Eﬂi led first
on thegceiling with a circular Ianp and then followed by the installation
of the newy invented ballastS There ¥§hq '§ er a need to use fasteners
for the baliast, and the hi gh°YBY12%8" W RET"YPR no | onger to be seen giving
a neat installation.

It is an object of this invention to overcome, or at least ameliorate, one or more

of the following deficiencies of the prior art mentioned above, or to provide the consumer
25  with a useful or commercial choice of a self integrated electronic ballast, economical to
manufacture and easy to install and replace safely.

The invention comprises, briefly and in a preferred embodiment, an electronic
ballast having a G10q connector clamped between its plastic case at one end and to
connect it onto the circular lamp base while able to hold the ballast securely without the

30 need for any mechanical fasteners. All the high voltage wires of the connector of a G10q
are enclosed at the same time within the plastic case to provide a safer handling and
installation of the ballast to the circular lamp.

As an integrated electronic ballast with a G10q connector can plug onto the

circular fluorescent lamp base holding the ballast during a ceiling circular fluorescent



The new invention elimnated: 10 1. Preparation of nounting of a ball ast
onto a new circular lanp fitting, which needed tine and nechani cal
fasteners. 2. Perforated holes on the circular ceiling lanp fitting plate
made as for nmounting holes for a ballast to be installed. 153. Position of
t he ballasts nmounting which will determ ne the position of the |anp base.
4. The length of the wire of a GL 0g to be long to provide the necessary
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installation of the newly mvented ballast. There is no longer a need to use fasteners for

the ballast, and the high voltage wires are no longer to be seen giving a neat installation.

The new invention eliminated:

10
1. Preparation of mounting of a ballast onto a new circular lamp fitting,
which needed time and mechanical fasteners.
2. Perforated holes on the circular ceiling lamp fitting plate made as for
mounting holes for a ballast to be installed.
15 3. Position of the ballast’s mounting which will determine the position
of the lamp base.
4, The length of the wire of a G10q to be long to provide the necessary
length for a G10q connector to be installed to the circular lamp base.
5. The danger of wires being dislodged from a G10q connector and
20 poses danger to the installer.
6. Difficulty to replace defective magnetic or electronic ballast as the

installation is now easier as no fastener is required.

Other objects and advantages of the present invention will become apparent from the

25 following description, taken in connection with the accompanying drawings, wherein, by

way of illustration and example, a preferred embodiment of the present invention is
disclosed.

According to a first broad aspect of the present invention, there is provided an

electronic ballast for use with a circular fluorescent lamp, the ballast comprising an

30 electronic circuit, a plastic casing in which the circuit assembly is housed, a power

connector for connecting the circuit to an electrical power supply, and a lamp connector

for connecting the circuit to a lamp. The integrated electronic ballast being characterized

in that a G10q lamp connector is integrated as part of the plastic casing, i.e. a G10q

connector with 4 short wires, is soldered to the circuit board and the wires are enclosed



According to a first broad aspect of the present invention, there is

provi ded an el ectronic ballast for use with a circular fluorescent |anp,
the ballast conprising an 30 electronic circuit, a plastic casing in which
the circuit assenbly is housed, a power connector for connecting the
circuit to an electrical power supply, and a | anp connector for connecting
the circuit to a lanp. The integrated el ectronic ballast being
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is a 4-way connector 0g. According to a second broad aspect of
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Preferably, the lamp connector is a 4-way connector G10gq.

According to a second broad aspect of the present invention, there is provided a
lamp assembly comprising a lamp, and an electronic ballast according to the first broad

25 aspect of the present invention secured to the lamp to make it a self-ballasted circular
electronic fluorescent lamp.

In summary, the inventive design of the electronic ballast casing holding a lamp
connector of G10q in place, enables the electronic ballast to be directly plugged onto the
circular fluorescent famp base without the need for the ballast to be mounted onto the

30 lamp fitting. In a particular preferred form, the inventive electronic ballast is permanently
secured or assembled next to a 4-way connector of the lamp and is part of the lamp, to

make an integrated self ballasted compact fluorescent circular lamp.



In summary, the inventive design of the electronic ballast casing holding a
| anp connector of A Qg in place, enables the electronic ballast to be
directly plugged onto the circular fluorescent |anp base w thout the need
for the ballast to be nmounted onto the 30 lanp fitting. In a particular
preferred form the inventive electronic ballast is permanently secured or
assenbl ed next to a 4-way connector of the lanp and is part of the lanmp, to

make an integrated self ba ed conpa cent circular lanp. Brief
Description of the Draw ngsd”e?besc”pnp‘ ritﬂbe Ié}é%t it the invention may be

nore fully understood and put into practice, a preferred enbodi nent thereof
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an el ebt r dravindsainlveddth: accor d| ng to a second preferred enbodi nent of the

present inventi 9 ure %:épgc% fn éle&%%@a&jaggorﬁmgﬁt%g rs?gmfétdoémbdﬂﬂﬁedtt can be

with a 4 wired c nnec ures pi ct how our I nvention
i s bei ng withed prskeotieveatien;afder it is bel ng installed. 15Best Mde(s) for

Carrying out thp LBVeNLLOAs an ele tro:'wzbglﬁrgllgstlag&ﬂ!lﬁ Sod8 &BRE T GBicFredal | ast
20 accordin g first preferred enbodi nent of e present invention.

Bal | ast 2@M d'd@gi ﬁﬂwpr@w%@vgﬁ@a with a cirecul ar fluorescent |anp (not

depi ctygd), and i Gﬂeuéies‘ﬁoﬁél £6864 "ORIrEd CbRtdétdr, 8dd Whédphbé Malhugdes waved 20
printed circuit board 22 on which the various other conponents of the

circuit 2fomestiofbunt ed and connected to each other. For ease of

iI'lustration, th@ur\éam' BB 5 AR haW BROIRGIHSN &f bdiRe usdd Bafblle Gl Afeeret isot  been
deplctedlnfl re 2. Circuit 21 is designed to operate with a 20

to 260 VolPEingd ﬁ%r supply which has a frequency of 50 or 60 Hertz, and to
be used with circular fl uorescent Iarrps having 25 a current wattage of 20

to sudBly & 1 amp w th afes B Pdar Catra R B BRBEn 0. 11 to 0. 17 Amps
with a power factor of 0.66 to 0.68. In another preferred enbodi ment, the
Factor of 056 (50D, o7 oty ol Foyong HER 20 Sk’ e AIPprehind T
ener gy corsiedinieohofdghe presentdmyentign. 2Balasin2Bigesigned to be used w1th a c1rcular
fluorescent lamp (not depicted), and includes an electronic circuit 21 which includes a
20  printed circuit board 22 on which the various other components of the circuit 21 are
mounted and connected to each other. For ease of illustration, the various other
components of the circuit 21 have not been depicted in figure 2.
Circuit 21 is designed to operate with a 20 to 260 Volt AC power supply which
has a frequency of 50 or 60 Hertz, and to be used with circular fluorescent lamps having
25  a current wattage of 20 to 55 W. During usage, one preferred embodiment of the circuit
21 is able to supply a lamp with an electrical current of between 0.11 to 0.17 Amps with
a power factor of 0.66 to 0.68. In another preferred embodiment, the circuit 21 operates
with a current between 0.084 to 0.125 Amps with a power factor of 0.96 to 0.97. Circuit
21 is designed to be able to reduce the energy consumption of the lamp by 23% to 30%,
30  without the need for a starter. Ballast 20 is able to provide a soft instant start. Moreover,
ballast 20 is able to provide a non-flickering light and better/higher luminance.
The design and construction of electronic ballast circuits for use with circular
fluorescent lamps as well as other types of lamps are well-known in the art. Therefore,
the design and construction of the circuit 21 will not be described any further here.

35 A 4-way G10q lamp connector 23 is soldered to the printed circuit board 22 so



30w t hout the need for a starter. Ballast 20 is able to provide a soft
instant start. Moreover, ballast 20 is able to provide a non-flickering

| i ght and better/higher |um nance. The design and construction of
el ectronic ballast circuits for use with circular fluorescent |anps as well
as other types of lanps are well-known in the art. Therefore, the design
and construction of the circuit 21 will not be described any further here.
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22 50 L P AR by bl B e B e S e 22
Al s0, t heisceonnestedio aputpsit @fdhﬁecquéaua{aﬁowﬁ@n@é@n bevfor any eng of 213 The

connect or rﬁ-@tfg‘l‘q%‘aﬁﬁzfc%ulaﬁfﬂﬁor@%ngﬁmﬁ T3 through to a T12 circul ar
f1 uorescent not depicted in figure 1, the ballast 20 al so

i ncl udes a pongﬂ@uﬁbﬂ C’g%"c\'iﬁdr‘é ﬂgbﬁe béhmerleshd) eine indluses AoRaner SEPRIY t 21 to

an el egtr 'vﬁr@'for%‘ﬁﬁéctl%'m deddnktircsit & Warﬁ‘@l‘ecﬁ@@lp@mdsuﬂw whidh & diso The
power connection includes air of wres ke the pair ol@Fv%hres of

a
the previ 88sYspidresirfighea’ pl PQPO%{?& C%a?qt'agﬂnw%éﬁ RO ErES B Y the

el ectroni @arﬁlof Gitkd obfhetgiadioUsR! dedsiibeld Qridhn aratdst ivtidh grovier caupgting.thdhe wires
of the po connect or ta the rcuit {)@grd 22 such

Chat e heC e B yt Bal §70T ebBoh SRuRl BPG THEHRS P8R SevieS

circuit
board 22 aﬂrdnelcfbr alssldepstheche griited aircuitpaitd 2 suchehatithes powerbnnector is A

I 3 d
secur i T 44 B ien Ry rBolr o0 BT AR g SrerPEed AT EdIRET ¢ enas
of the boarrmtzz 15Bal | ast 20 al so includes a casing 24 in which the
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25, and a plastic I nc substantially
r ect angul aecuresbtoté bquyaﬂveardZZZ sugh it thegfare [speisd mhornvdits et ke Beard
rectangul gp side wall panels 28 extending downwardly fromthe top wall

panel 27, ‘and a pair of opposing and substantially rectangul ar end wal |
panel 4529 20ext BrllEEHAY deningksen a/casinemdin@hich halpiropierfiicuiba! is housed.  Each

si de wal | Tﬂ@@gélngz§4 |nBElHé’éj§§la§tlo'3t85'p§§ ZQfaﬁdeélélést%ODdﬁBmCd%rtezﬁen@tbﬂtpartt he top
wal | panel 27, and an ed wal | Qaf’? 29 i ncl ydes an

edge 32. éﬁe‘”@if‘dﬁtshé %‘9330\%”}’ rﬁﬁ?flﬂ%fz@ d’l’%’op‘?’}’? 124désP FOPOTRE ARAgul ar
recessed @Qtﬁsltér@@llﬁ%ct&*ﬂ%@br 844 eallpahélt @8t dxeereng m}rﬂwam@ﬁfrpmnmb ta@ vialtom t he
ecessed por whi ch

edge 32 of t 9, .a second rec ar e 3

ext ends flﬁ)?'ﬂ%ei 7, i3 R PR o ARPORINY aB%\ﬁHE&?g'ah B?ﬁteﬂ%ﬁ |e|ngtw?|e8%%eés égporti on
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Each end wall panel 29 includes an edge 32. One of the end wall panels 29
also includes a first rectangular recessed portion 33 which extends into the end wall
25  panel 29 from the edge 32 of that panel 29, a second rectangular recessed portion 34
which extends further into the end wall panel 29 from the first recessed portion 33, and a
semicircular-shaped thickened portion 35 which extends around the second recessed
portion 34. The other end wall panel 29 includes a substantially rectangular recessed
portion 36 which extends into the end wall panel 29 from the edge 32 of that panel 29.
30 A plurality of projections 37, which are located in the interior of the top part 25,
extend from the side wall panels 28 and end wall panels 29.
The bottom part 26 includes a substantially rectangular bottom wall panel 38
which includes a plurality of holes 39. A pair of opposing end wall panels 40 extends

upwardly from the bottom wall panel 38. One of the end wall panels 40 includes a



30 A plurality of projections 37, which are located in the interior of the
top part 25, extend fromthe side wall panels 28 and end wall panels 29.
The bottom part 26 includes a substantially rectangular bottomwall panel
38 which includes a plurality of holes 39. A pair of opposing end wal l
panel s 40 extends upwardly fromthe bottomwall panel 38. One of the end
wal | panels 40 includes a rectangul ar recessed portion 41, and a
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t he boar d 282whigh wHifagipy th?olaﬁﬂebaG éntherer Batet haggled?olef Re is glignedsi ng 24.

The wires wgh tﬂg@epm@xﬂ{thggoé}@,%%p@{@ﬂrranged so t hat they extend t hrough
t he recessed port| on 41 of wal | art 25

of the casing 24§ grintedsired B??rg(?ﬁ Jrihe r?EEOHB'E"Pcﬁ‘ﬁC'r.‘iB?E r?%ssch ?‘i’pt‘ﬁatpgt he

edges 31 elipgdne 37i slehwadtlthd 86at 2228 tidrebyt heumdges B bottorh parteatdofakl panel s

29 13 rest on %op of the bottomwall panel 38, and such that the one of

the end w&f¥"%%hel s 40 is received by the recessed portion 36, and the

ot her end wal | plaenwlres%fthespasm&bmmdtdowddimanbéd st that teg ee@dnpdhrougmth83. Al so,

the | anp connector g tBe casing 24 such that the connector
W panel4

23 is recé???@%Edb%?rtlqu zg’ﬁi The recessed portions 34 and
41 cooperate toTId@foprpartaESrcéctheacaguigacl i$ mosinted pertomgf the botomiriagi26r ki ves t he

two wir esjfl'gt tﬁehe%ggggﬁof t‘ﬁggﬁg%aﬂ andl§ 58 tanélg{]g Jbﬁgg‘égoWh@%%m%I%aqelg hpough the

openi n Fecessed portion e en panel 40 which
it red |vé@t@0mpe¢féh%b(t®rfd‘eﬁll paneh3G ane sagh tjzatrféetoaﬁgmharenéé@&mn%éﬁu ng 45

whi ch recel Pé%élv%] Sy h%rFQcé‘SQéHqS&ﬁlQr{ 3g3and2tﬁer{h%W§ﬁd faf pSiel 28GH rREE Y1 ON 37

abuts agai nst t per surface of printed circuit board 22 so that the
boar d 22 thesfirst r§ﬁ93§ﬁ‘é Pojtie) 3%t P\Eﬁ»sths’ﬁmp connector 25 rpRytesten thewapiag écur ed

rel ative tQct st tROLSRHRELBASS |32&eméd% meLHp%hnhQMSOf screws (not depicted)
whi ch are |nserted into the hol es 35 t he screws_ not

ht eni n on
secures the top! FECBHEE BARIPRT t4anss! %pgé eépldggne[%reégggulaffp{gq,opeppgm S0
causeg0ot helvigh r36eieRntAE 6idWires3ofltRe pevEraRHRE) st thel@bwaes extemdt op part
25 and th? rbot art 26, and al so presses the projections 37 against the

printed citrgidht ﬁ%8g?'ﬂ” ‘so that the board 22 is thereby cl anped between
the top par t 25Teancbcbdred pottibn 136 pad the2énd wall panel 40 which it receives cooperate

to define a generally rectangular second opening 45 which receives the lamp connector
23.
25 A lower end of each projection 37 abuts against the upper surface of the printed
circuit board 22 so that the board 22 rests on the projections 37.
The top part 25 is secured relative to the bottom part 26 by a plurality of screws
(not depicted) which are inserted into the holes 39. Tightening the screws not only
secures the top and bottom parts 25, 26 relative to each other, it also causes the lamp
30  connector 23 to be securely clamped between the top part 25 and the bottom part 26,
and also presses the projections 37 against the printed circuit board 22 so that the board
22 is thereby clamped between the top part 25 and the bottom part 26.
Figure 2 depicts an electronic ballast 50 according to a second preferred

embodiment of the present invention. Ballast 50 is similar to the ballast 20, and many of



Figure 2 depicts an electronic ballast 50 according to a second preferred
enbodi nent of the present invention. Ballast 50 is simlar to the ball ast
20, and many of the features of the ballast 50 correspond to features of
the ballast 20. Therefore, for conveni ence, the reference nunbers which
have been used to reference such features of the ballast 50 are the sane as
the reference nunbers which have been used to reference the correspondi ng

features (?he eg&rgsaJ)fJ tﬂ? tbaga%t 55 | nﬁésﬁ%gd ?cf fetam?esogfm@é b%ﬁm%ﬁt theP forrehffbrbaI | ast

50 including a pair are secure ci tcuit board
22, the ba:bhmiené@ thmcﬂfeudrw lwnw@mwhlclmhw@ctnw u&hﬁ@rﬂf@ehw ?eU(ﬁ?é fedpigsof a

power i npuyg tﬁeoﬁéﬁ%& é(%a{esg%k%tme?% r?ebﬁe?érgr%eeﬂgﬁ&ré idA" Ve gﬁ'ds‘éH'tB boar d

22 such tha e socC st secured to the printed circuit board
22 and i s refessoce herecespandiog bﬁé‘@&ﬂilﬁe keflast@E. circuit 21. 10Unli ke the end

val | pgnel 40 Ofnsfelﬁg obf'hlelp%%r g&me&tbleofqﬂéibmgtl 5@@&@%&9 pafr of Med@hicAast S0

does not include recessed portion 41 or a thickened portion 42.
Also, ti grﬁr%ﬁewgect toehe privigd ctiguit bpardae, |ta%tba*@@t whiGHdes Aurwver CENRSSHPT and

bot t om pardnichds.in #f Hh 3t !a\b%wbromﬁéﬁcefbck)éthﬂr S&ketoﬂ hé %@é&ﬁﬁtoﬁh@ priaten
connector 23 of the ball ast ecur el cI a ?‘wﬁa\/\een thgg op part

25 and t he&"BdtRGH pasuch St thetsoé\“”é@ 'S_L ensP¥s tﬂé ee?ﬂf‘ iculyBoald 22nst  t he
socket 51 58 id A8 cdnhgctsPkRS inpdt df thetdretieby cl arrped between the top part 25

fhe cabing 241 Uik BRieagarnloars Thal Proder At sEens e et 4000Re” °"

exposed hibghasred)tjamonmbme exdécessidgribatmeen thitlkenedportign 22 and t he

connect or duce t he saf resen ast 20,
20 50. It aI S0 Eauﬁ%]gewge 5’§Eew(§f°fgrf’é/8g% t?%ﬂwg*cﬁ s% Lt'rgqtsb(%g? gﬂ?cbtag&lpl ast and
provi des arte@be26 ietwdivatd ech @ther not only cauges triertaip egnreiator 28 rof) thei leptfiastol t age

W res alsgor gy écu?el\fﬁﬁ%&d %%&%%b%@ﬁ’?p"‘@é&‘l n;ﬂduﬂb%ﬁér‘d%‘ad"’zée il We' | as

t he cost tO |nsu t1on sl eeves
becauslé i tprefses thectndiwad| 40cagaiasipibe edckie! @hscwtﬂat higesonkat 83 I?esh@@@duof?@neﬂom t he

casing 24 bteﬂzréehghét%%aﬁ%‘ﬁﬁﬁih%rboag’m phRigsbal I ast 20, 50 may be classified as
olle

a non-contr itemfor t purposes of inporti ngg into markets such as
Si ngapor e. SuchMetelifg alemaseniest zﬁé'r%'yé’ﬂlﬁh%ﬁﬁst‘@ 4o P‘éﬁu’ﬂtaﬁeoﬁ%ﬁqéhatt esting

when t hey naélﬁmem%%é ﬁéied t@ Haoe SkfRedBigkLbitag e%@rw@témeha@ b@@ebﬁ'ﬁﬁé &emgect or 23

directly on the casing 24 allows the whole ballast 20, ured to
t he Iarr% H# aHehe aweefeh%%eﬁ(%qh rzéuwt%ﬁﬁfetﬁw@{e W%Seg@ég%yéﬁ? H%'%égg ng 24 to

the ceiol i g, H BsPrebiiddsitgcddt oDrbAUCtiSPIPE bleSkdriChallagt akidiplodssensesasr Ot her
flxtures/fa§teners Securing the ballast 20, 50 to the lanp in this way

sinplifi ed"¥#@9hstal lation of the ballast 20, 50 and the lanp in a new
lanp fitting. | Elainatngdhkdm Egh voltage wires also removes the cost associated with

including such wires as well as the cost to insulate the wires with safety insulation
sleeves.

25 Also, because it does not include exposed high-voltage wires extending from
the casing 24 to the lamp connector 23, the ballast 20, 50 may be classified as a non-
controlled item for the purposes of importing it into markets such as Singapore. Such
items do not need to be subjected to regular batch testing when they are imported in to
such markets.

30 Mounting the lamp connector 23 directly on the casing 24 allows the whole
ballast 20, 50 to be secured to the lamp by the lamp connector 23 without having to
secure the casing 24 to the ceiling, lamp fitting or other support structure with screws or
other fixtures/fasteners. Securing the ballast 20, 50 to the lamp in this way simplifies the

installation of the ballast 20, 50 and the lamp in a new lamp fitting. It also allows a



person to nore easily and quickly replace defective nmagnetic or electronic
bal l asts without them having to firstly undergo a |ot of training.

The ballast 20, 50 is sufficiently lightweight that securing it to the |anp
with just the lanp connector 23 will not cause rotation of the connector of
the Ianp which the 5 connector 23 connects to, and the ballast 20, 50 is
therefore safe to use. The only other connection which needs to be
made when the aIIat secy red t thela b

connect or P8R J0{MOTE 3 da?‘?qg“‘ﬁ@%é?p H%'p?tg? BP9 %‘%4'?‘3 ?'Egﬁugggpto t he
el ect ri calwithewtiens igprigyto fifEtieuimaveer a booftedtrgr Wi res of the ballast 20 can be

connected to an gl ri£a (o) i - . .

termnal. To al T%e g?q ?t @aécl) gsrs C'eﬁwlﬁe\%%h&&aﬁﬁ% “p@gggéjp{a%g?@?%ﬂﬁo

el i m nat e thehempusaneedtomseillt rot uatasezom;wn obtheenoesorf ¢frthe damewhicbrihef t he
bal | astj oﬁr@%’to’?%‘@énn@% né‘ﬂ% t}an tb@r%lsiﬁ ?ef@r@é@fetb pRut socket 51 of the

t 3
bal | ast 58 can be connect éé to an % ectrical power source by a power plug

whi ch i s connecTlsionlp othreconmaetionydishcreedy tQabﬁbmﬁéP whendhe h?ﬂ'aéfa?q rﬁoc'abl e can

be separa t t f idetin
o Chp ts%cl:%]eé {dt tE@%rﬂﬂ)d} Jlggt tﬁﬁ?@ c%hnéc@orgm i$tE&nhe@ ﬁréé gﬁ?g?n%%r cg o g

slim and ithg é@'@é’f 20retQ) toj the sqlefg'cam‘@écﬁhléﬂt’l yThetFP%"%QPP%PﬁOVZ’UrSSw the

unlikely tbglla%[ 28t &Nk chHRMRY t@farpé%kfﬁaéﬂﬂw«ea sgwgrw.mf t?_h\ﬁa cbsidcar | anp
flttlnﬁfrom being installed after install t 20, 50. The

bal | adP 26emu@l ¢k alavsler prsirdpiaemsat Pfﬁaglefri?aéést? c?naﬁo EW‘E? 359 gt i o
bal | ast | meadtcOlsd d-@BPcdrinbétbRFor @Rkledtian of herRaGE td the pRXies ippy mmeé f act or

hi gh The ballast 20, 50 f hi t f
above 0. oy e Peusp Moytraasket Fob Be befeet D i erbp el AUPRE S pover
L acfjI Ior of pEw%d’queQ;y%?poWer plug 6fdh tsocoBiédted meeepz;xm’r,somrbe by apapabded. 011: .
andl i ng abnor ondi tions nd..I e
9 egghrrg?]bq? gan h 6‘3’3"3@5%8? oﬁ tt)o fe n?etgte(e Sk El& Qt%\éﬁ ng#%\q@m

Iarrpltlsmstapl ron” or | | ast
20, 505mayitting whidhdhealsallast@Onbin insédiledist. for 22 to 40 wat t Iarrps or for

Lrkphosphor coategpand APl ofh Ul B SEILLAT e, conssauer, Fhefiadr of erred

enbodi nents, the con e connecte to t ectronic
bal | ast ci2fc6@ is Mk@ymcrpat@ra@mlssye@flf DﬁeV@élﬂ@@m@M@"t@‘rtbe wiiewar lane figivepl et el y

cont ai ned % |rﬁ;d%@Ie%%Oéﬂﬂstglfbnéu@ofttﬂé%?ﬁa@% gge not visible fromoutside

t he casing not pose hazard to users/installers, thus
ensuring bett er Teapaliapt Lo 5QJ§@'? 8Jsprist %er”é?téd o senps o) rexiginacmpangtisst  20.

For e&@nplbauas& f.n theld AR ﬁ%@@g%ﬁ& Qan %%réa%eats%xsfmy p@wen%@tdarmgwcrrhes
connected to e electronic ballast circuit 21 four wr gﬁcg/n)d ctors,

t hose wir %V%ﬁ@u@t iy capabiecalpnepieAchisying @qonar f?@tﬂ’r 8? abYE Lt Ae casing
24. particlir, Gt iB &Bpabie beadhesingd pellererattss oft 196 k@ 07qpaNEBY% @ 92%).may be

¢l i pped Wll\ﬁorgeonve'? r|]’ce|s %ggable of%wandhng abnormal lamp conditions, and is able to self-power
down if the lamp it is installed in is in poor condition or is broken.
25 The ballast 20, 50 may be used as a common ballast for 22 to 40 watt lamps, or
for tri-phosphor coated and normal fluorescent lamps.

In other preferred embodiments, the lamp connector 23 may be connected to
the electronic ballast circuit 21 by a plurality of wires/conductors which are completely
contained within the casing 24 so that they are not visible from outside the casing 24 and

30 do not pose a safety hazard to users/installers, thus ensuring better safety for
users/installers of the electronic ballast 20. For example, if the lamp connector 23 is a 4-
way connector which is connected to the electronic ballast circuit 21 by four
wires/conductors, those wires/conductors are preferably contained or housed within the

casing 24.



The el ectronic ballast 20, 50 allows for easy replacenent of installed
ballasts. It typically takes less than 1 mnute to replace an existing
ballast with the ballast 20, 50. 5 This conpares to nore than 15 m nutes
which is typically required to replace a magnetic ballast wth a
conventional magnetic ball ast. El ectronic ballast 20, 50 is able to
reduce the problen1encountered wi th conventional nmagnetic ballasts wher eby

h f h | | d | ded b
heat produced o S agret reosnTtRe FoH eaedun® el R T wlio0 5o

allows it thecnalseg@hasa fied as an uncontrolled itemin Singapore conpared to

existing magnet ﬁ'h aclrt%o%?b% Ie?st 90 %ﬁ)@%ws o?ggéé/nglgcf‘%ﬁé ﬁﬁﬁalm' b%nasg% Cit

classified as contto hi's i mnation
exposur e cbjpudahbetahesgtesvmahaﬂglemmertesbpim&jame)ostmd@ﬂdi%wthﬁh@hal@@ha@cﬁO the | anp

connecgor T%E ctoﬁ)l LAag tcﬂngﬁattﬁ%gon els%jchq ygfgg%nrig%ﬂreﬁﬁglré daath etu@e

exposed hig ta e wmres uctors connect the
connect or bg@st\guthalgorezle@tmnabnaagpemaballagtt circuit 21 enables the baI I ast 20,

50 to be att aCh@lgct‘tjt%nrce%Eﬂ‘a%t 96, 56 18 o (r@dug,e t‘ﬂe%r&lﬂ%aénéoluH@Fé%isﬁlﬁﬁ‘t | anp) ,
t hereby making t I'f-1ntegrated ballasted n‘%ya The casing 24 of

the bal | a§pn\/&6&%\a6mﬁgnqtl@ haﬂ%stﬁawbgréhx therrpBResteref eygh Bé” nhesigrieanl e si ze

and shape,ho@eﬂare%ﬁéwaedréd@dtbg%eétq;rmb@g ihl@enég%ﬁd wanba@r size and rectangul ar
shape of the ballasts angt her asrefetmﬁ%d nbodi nent ,

the cd8ing 24 nhie #rsles ‘%iﬂt?ﬁai”?ﬁﬁlzpc%g a”EWéﬁéo b? Flagdjse @siapengen &Pticul ar
shape of Hmslngﬁﬁiré\%raﬁared fb&exﬁsﬂﬁ@n@@ﬁlﬂ@@aﬂﬁs’cs’z&d Shemsksdredichalishts etighed to

the casin sent, s/ conduct.or s/ .cabl es/ | e whi ch
connect t éﬁ?f‘ﬁlﬁataérw?%‘ﬁlﬁg LY J?‘@d“f \FQAB%F {h mﬁ@klo"zg ﬁ?@ﬁi??suflo i?e fully
encl osed Ihrght Wetagesiireg/cddductors/cables %Iblerconmmabéllmgp tdoendxadrd al3tto28e 50 to
the | anp, E@({%ﬁlggttcg%?ﬁonnecti on that needs to be nade is to connect the

bal | ast ZGeC source. The ballast 20 includes two wires for
connedbi ng the Elahlhatsig h6 dxposedpuigie volsgearwiess/canduddreg/ciiagéd awichs®nhert] udes a

SOCket f C)rth Igtlﬂp%gtgﬁ&g)r%??o E@lell%%mlépalﬁagt &J&& P@ﬁngé%QHé BQI sg-}i'@ 540 b}é“ res of

t he he soc ast can e connected to the
power souratiechmj tdhe@tly@nvm |lagemiget B Gir Cttl%’rfmii@amn@la"w) pbeieby @ekigg the lamp  The
W res of tahé%lf ggﬁﬁgg% Mpsable of the ballast 20 are clanped between
the top part ottom part of the casing 24. This is advant ageous
because it di sp@"r’%é@sm 24 of e brdlast acsodéw ta thatpresest inkpRtiont8aY B8 t3a8M down

the poger sQ%@sn%aﬁlﬁ@%e Al IQ%oﬂlm%de%anﬁ@%eﬁ%ﬁﬁ?fula@@ﬁb%n@fre Igorior art
el ectronic balla be ap reC| ate ﬁngB\H/ cEjhose skilled in the

art that vBeReAf] t%ﬁm%a"aﬁa 2forft fF%ét“?'BFH% 'f‘é”?t RrefeR Berh fNSFSHEr ei n
wi Il be appangmaveid dyakdricalepaps.| ﬂ@asf)édﬁma bh@eSRtticular 8tbesstape cadiey 29f The

variati On?healgmp co(rj\héctor 3I |grr]nsounfedy\%|"clilsecured %) Rler%g:[ngtﬁ. pﬁggyonn Sreggr%tl tlhgd
wires/conductors/cables/leads which connect the connector 23 to the electronic ballast
25  circuit 21, are fully enclosed in the casing 24.
After connecting the ballast 20, 50 to the lamp, the only other connection that
needs to be made is to connect the ballast 20, 50 to a power source. The ballast 20
includes two wires for connecting the ballast 20 to a power source, and the ballast 50
includes a socket for connecting the ballast 50 to the power source. The two wires of the
30 ballast 20 and the socket of the ballast 50 can be connected to the power source with a
2-way connector terminal or a power cord.
The wires of the power connector/cable of the ballast 20 are clamped between
the top part 25 and the bottom part of the casing 24. This is advantageous because it

dispenses with the need to use a cable or wire to fasten down the power cable as needs

10



5inthe art are deenmed to fall within the broad scope and anbit of the

i nvention as herein set forth. Thr oughout the specification and
clainms, unless the context requires otherwi se, the word "conprise" or
variations such as "conprises' or "conprising”, will be understood to inply
the inclusion of a stated integer or group of integers but not the

10excl usi on of any ot her integer or group of integers. Thr oughout
the specifica s ..t he ont ex uires otherw se, the
term "subior %%‘%cingl"f@the ‘?O‘Meéﬁ%ﬁ? QPW&T%Ipr'%rea% e n'f;%%[(r[,la% 0 not be linmited to the
val ue for the riangeeqpatdchaieidyitfiodenskileeimtbe aAltisd varfalioos enparodifieations

appl | cat | %)nt?\e iNenfidh Hé‘gcﬁ%daﬁe?gn %ﬁ"ll {3 Q%Ar&ﬁkﬁﬂ?lﬁ'&?}ghﬁg frlomme S?)?It JRy be
filed in Sl ngapore of ‘overseas on he tority from
t he presentopepitredfaiThemaridtipnd and modikcationserssrasisthe ermﬁ@ ﬁ%#sqr@\ﬁlkﬂigd

provi sion ! ¥ YR B éﬁ@hﬁtmw BRnHstheRah
mtendgd ﬁlth%l %afggﬁén%sd@gg%hgﬁ%vﬁa may Ee clainmed in g]r\{y sacﬁ future
applicati eel.forteat ures may be added to or omitted fromthe provisional

clains at a | atgfobHobt tﬁ@s |ff09t|<§nuz§ﬁdh%|m§iqmé%§ R cdried Rquines éth@rvdlééVentl on
or 20i nventi ons. be cl earl y understood that, Iﬂapgrl or art
i

publ i cati 818 WOI¢ ePRPRIiSE” tQS Y\%ﬁaé‘i’rﬁ SHHREST SPEPHEFRSe ‘Efoe%omr%'fs‘”%on‘g te an

admi ssi on yhf@btobd @ PN iHeahéiGdor F A%taRaS thitedbr bNgrote BIege 8LBhotkROW edge
in the art in Singapore or in any other country. CLAIMS: 1.An integrated

el ect 1Bni @X%‘éﬁ"?rh%ftanﬁ’ BiheriBleat A 9raUPOE [MSPE™SF | uor escent | anps, conprising of
the electronic btarbuga@bt tH8 ispakiftaticd] &l diamb curtdss Che &odﬂ@ﬁfdﬁu&%eﬂﬁbxhnﬁse,encl osed

5inan| sul atjv tic,case ich al ncl . i gh valtage wres
of a GLOq! ﬁ%csrug?tg ﬁ WBI%OHbW “rﬁjﬁrsioé’rqﬁ%g?t i'{eﬂ&/B\e%g{uec%rntﬁ%onnect
t he el ect m@e@;ublalbhagthetta'na; circular lanp base w thout the need for any

mechani cal fastgner,{%t rr{)Hp%pp“Qgﬂ B@f&. d,; e& QS; b%ﬁ}&%dﬂb?%ﬂﬂ I%%QZ A

i ntegrated el ect Panic baFT as C
connedfor niay twd e éd Shgapee ror toverseapomtit: b@b& ofmocmlmlgg dlffIOtltMe‘r%falthast at

one end, Erqtga;kfnﬁ&?ﬂgn of i the, ggbﬂg,?%sgoﬁ@ttﬁ'{ﬁﬁe Qélio@nnglé)rgwglgﬂéle&élﬁ’lg &pd to

correspond Wth ese feature ions of the plastic
ribs and @&g@@d@vwmefewmlb@ﬂ@@mr@égéengdmrmttmécqaﬁmié@a’f @3y fes, and

restraini REEDEINGRYPRES! Riturf HBMcEMA. EALETB  Inay b8 added to or omitted from the
provisional claims at a later date so as to further define or re-define the invention or
20 inventions.
It will be clearly understood that, if a prior art publication is referred to herein,
that reference does not constitute an admission that the publication forms part of the

common general knowledge in the art in Singapore or in any other country.
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3.An integrated electronic ballast as claimed in claim2, wherein the
casing includes a first part and a second part secured relative to the
first part by any mechani cal methods such as screws, any mechanica
fasteni ng, adhesive or chem cal bonding and others. 20 4. The electronic
bal l ast of claim3, wherein the first part is a top part of the casing, and
the second part is a bottompart of the casing. 5. The electronic ball ast
of claim3 or 4, wherein the first ay and the second part 25define a
first opening which receives the po onnector and a second openi ng which
receives the lanp connector. 6. The electronic ballast of claim5, wherein

the la on ] | bet he f f th
casing. T30 7. Mfemeieled RERoRIPHER Y usea ih BRRAET BRI I 1"
connect or cospridirgieit blettwairballae ubing st etactiorse ciond bpandtes‘semblts'mcmgd ng. 8.

The el gctg Ogh qn%ﬂ?agl/éaﬁ ats J c%nggﬁ a%f &rlc tt‘?’e ?\%h7volt¥\gbe : ncﬁkudesbim ronic

circuit i< fou e second part
pl ural i t y cofinegtopped bélding avdiog Nom@m flm@]nihaé Gal't Mn@ﬁﬁhﬁﬁlﬁc’fm'q bedestitpe

circuit ig r@iﬁ%ﬁgﬁ‘lp% Q@W%upﬁgv}%@@f&r@ﬁ Heroﬁénlc%n%s{%ﬁ&%qg nRAht Be bajla?- The

el ectronic ast of any one of the p eceding clains, wherein the power
connect or optedhel@ey fifingai r of wires. 1010. The el ectronic ballast of any one
of clainms 1 to 8, wherein the power connector is a socket.

10 2. An integrated electronic ballast as claimed in claim 1, in which a G10q
connector is clamped between the top and bottom casing of the ballast at one end,
making using of the molded features of a G10q connector and to correspond with these
features with the clamping sections of the plastic ribs and edges of the top and bottom

case to suit the molded features, and restraining the connector from any movement.

15
3. An integrated electronic ballast as claimed in claim 2, wherein the casing
includes a first part and a second part secured relative to the first part by any mechanical
methods such as screws, any mechanical fastening, adhesive or chemical bonding and
others.

20
4. The electronic ballast of claim 3, wherein the first part is a top part of the casing,

and the second part is a bottom part of the casing.

5. The electronic ballast of claim 3 or 4, wherein the first part and the second part
25 define a first opening which receives the power connector and a second opening which

receives the lamp connector.

6. The electronic ballast of claim 5, wherein the lamp connector is clamped
between the first and second parts of the casing.

30
7. The electronic ballast of claim 6, wherein the power connector is clamped

between the first and second parts of the casing.

12



11. The electronic ballast of any one of the preceding clains, wherein the
| anp connector is a 4-way connector. 15 12. A lanp assenbly conprising a

| anmp, and an el ectronic ballast according to any one of clains Ito 11
secured to the lanp. 2013. An el ectronic ball ast
onto its plastic insulation for use with conpact circular fluorescent

inceiling lanp fitting, elimnating the needs for the ballast to be
mount ed O%F ot h?hé glggrotgnac %IIES"[%* gnyacg]nde cgfh:?ainrw]g g(?o ,0 vrvhqu%Qﬁengal(égtlronﬁcaa};c%@er S
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is mounted on the second part and the first part includes a plurality of projections which
press against the circuit so that the circuit is thereby clamped between the first and

second parts.

9. The electronic ballast of any one of the preceding claims, wherein the power

connector includes a pair of wires.

10. The electronic ballast of any one of claims 1 to 8, wherein the power connector
is a socket.
11. The electronic ballast of any one of the preceding claims, wherein the lamp

connector is a 4-way connector. .

12. A lamp assembly comprising a lamp, and an electronic ballast according to any

one of claims 1 to 11 secured to the lamp.

13. An electronic ballast integrated a G10q connector onto its plastic insulation for
use with compact circular fluorescent lamps in ceiling lamp fitting, eliminating the needs
for the ballast to be mounted onto the lamp base plate and the need for mechanical

fasteners.

13

integrated a d Oy connect or
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