COVPACT ELECTRONI C BALLAST FOR Cl RCULAR LAMPS Field of the Invention The
present invention relates generally to electronic ballasts and, in
particular, to electronic ballasts for use with circular |anps. Background
Art Electronic ballasts are used to regulate the flow of current through a
fluorescent |anmp. Typical electronic ballasts for use with a circular
fluorescent lanp include an electronic circuit which includes a printed
circuit board and various other conponents nounted on the board. A 4-way
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As a consequence of t our age wres of the electronic ballast
bei ng expospdnentaembahtedsen itbe djmdu fAeél-V\@/ eornvterofdreconnestingtiér bei ng
| npor t ed baljrast to a lamp is connected to an output of the electronic circuit by four long
wires. A 2-way connector for connecting the ballast to an electrical power supply
outlet is connected to an input of the electronic circuit by a pair of long wires.
The electronic circuit is housed in a plastic casing such that the various wires
extend from the casing and are exposed.

The electronic ballast is typically installed in a lamp fitting and connected
to a lamp which is also installed in the fitting by securing the casing of the ballast
to the fitting and then connecting the 4-way connector to the lamp, and
connecting the 2-way connector to the electrical power supply outiet.

In use, the electronic circuit outputs a high-voltage across the four wires
which connect the 4-way connector to the electronic circuit. To reduce the risk of
a person such as a user or installer who touches the wires from being
electrocuted, the wires are usually insulated by safety insulation sleeves.
However, despite this precaution, the exposed wires can still present a safety
risk. Also, the safety insulation sleeves are costly and their inclusion can add
significantly to the overall cost of the ballast.

As a consequence of the four high-voltage wires of the electronic ballast

being exposed, the ballast is classified as a controlied item when being imported



into certain markets such as Singapore. Such itens need to be subjected to
regul ar batch testing when they are inported into such markets. The

i nclusi on of the four high-voltage wires which connect the 4-way connector
to the output of the electronic circuit also adds to the overall cost of
the ballast. The need to secure the casing of the electronic ballast to
the lanmp fitting, and to connect the ballast to the electrical power

suppl y mﬁth a 2-way connector can add to the work involved in installing

the bal c%ﬂ[ginam‘é{l;( é’lsﬁ h a§u§mﬁag§@t Sh%ehﬁaﬁ?t lb%”ﬁlt];]éét%i hg, and can

al so add |nvo ve pl'aci’'ng a aIIa t he
el ectronmgtﬂmrlbaimtesmnmwhebmemd im@oaeatumncrbmarm}s for 22 to 40 wat t

| anps, or for i -phosphar ted ormal. flu scent

o st Tt o o PUGET o 466 TG pRBeRES s PRI EEMect 3P Sl oped
Summary ebnhdigor te\m@bu@nt bithe %ieﬁ:‘ﬂro@hﬂ @clitefsd Rispbene Bleral\cest dfanet 0
overcone, or at least aneliorate, one or nore of the deficiencies of the

pri or ar baliasit i oned above, or to provide the consunmer with a useful or

commercial choyfienel firledihd AR ‘fsaoﬁ%?tg‘é’ftﬂ AR PLidsPs ReGaRBLiddifent | on

wi || becone apparen escription, taken in connection
with the anad;c@npmqtlt!msg bdﬂeaam’tm\ya elsbiicel mwéxysuwyy withid P-watyr earinentasind
exanpl e,

fe t t h t |, osed.
Accordi ngae Gl B hewarkaepiush B indindh s FABRH an A Bk g horkedt <
provi dedizmip ¢l 8GeORNG Mdhy asid EaH alsdeadd ﬁohtha WeRTnvdsd bﬁﬂdpﬁﬁiing:@”pr i sing

an electronic circuit, a casing in which the circuit is housed, a power
connect ofautyballaginnect i ng the circuit to an el ectrical power supply, and a
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characterized in t connector 1s nount on the casing.
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it is against this background that the present invention has been

developed.

Summary of the Invention

It is an object of the present invention to overcome, or at least
ameliorate, one or more of the deficiencies of the prior art mentioned above, or to
provide the consumer with a useful or commercial choice.

Other objects and advantages of the present invention will become
apparent from the 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 lamp, the ballast comprising an
electronic circuit, a casing in which the circuit is housed, a power connector for
connecting the circuit to an electrical power supply, and a lamp connector for
connecting the circuit o a lamp, the ballast being characterized in that the lamp
connector is mounted on the casing.

Preferably, the bailast is adapted for use with a circular lamp. It is also

preferred that the ballast is adapted for use with a fluorescent lamp.



preferred that the ballast is adapted for use with a fluorescent lanp. 2 It
is preferred that the electronic circuit includes a printed circuit board.
Preferably, the power connector and the |anp connector are secured to the
printed circuit board. It is particularly preferred that the power
connector and the |anp connector are soldered to the printed circuit
board. Preferably, the casing includes a first part, and a second part
secured relative to the first part. In a preferred enbodi nent, the first
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the casing. Preferably, the power connector is also clamped between the first
and second parts of the casing. Preferably, the electronic circuit 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.

in one preferred embodiment, the power connector includes a pair of
wires. In an alternative preferred embodiment, the power connector is a socket.

Preferably, the lamp connector is a 4-way connector.

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 aspect of the present invention secured to the lamp.

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

famp.



secur ed/ assenbl ed next to a 4-way connector of the lanp and is part of the
| anp. 3 Brief Description of the Drawings In order that the invention may
be nore fully understood and put into practice, a preferred enbodi nent
thereof will now be described with reference to the acconpanyi ng draw ngs,
in which: Figure 1 depicts an electronic ballast according to a first
preferred enbodi nent of the present invention; and Figure 2 depicts an

el ectronic ballast according to a second preferred enbodi nent of the
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| i ght andmiediresdthifghe prégemt harntion. Ballast 20 is designed to be used with a
circular fluorescent lamp (not depicted), and includes an electronic circuit 21
which includes a 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 a current wattage of 20 to 40 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 fo 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%, 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.



The design and construction of electronic ballast circuits for use with
circular fluorescent lanps as well as other types of |anps are well-known
in the art. Therefore, the design and construction of the circuit 21 wll
not be described any further here. 4 A 4-way |anp connector 23 is sol dered
to the printed circuit board 22 so that the connector 23 is thereby
secured relative to the board 22. Also, the connector 23 is connected to
an output of the circuit 21. The connector 23 can be for any one of a T2

through to a T 2CII‘ ular flu ent tho not d.in figure
ORI ) st ARl S Gehhatot 2 Btectel o M BONEA sl REBIC 28 8ot e

el ect r onitigatcthie Catinnedtbr 123 &nth@k@syt seciabd PEMEVe IUMRE boandi22h iASs@l the not
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secured to the circuit board 22 such that they are located at opposite ends of the
board 22.
Ballast 20 also includes a casing 24 in which the electronic circuit 21 is
housed. The casing 24 includes a plastic top part 25, and a plastic bottom part
26. The top part 25 includes a substantially rectangular top wall panel 27, a pair
of opposing and substantially rectangular side wall panels 28 extending
downwardly from the top wall panel 27, and a pair of opposing and substantially
rectangular end wall panels 29 extending downwardly from the top wall panel 27.
Each side wall panel 28 includes a series of vents 30 which extend into
the top wall panel 27.
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 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 walil panel 29 from the edge 32 of that panel 29.



29 also includes a first rectangul ar recessed portion 33 which extends into
the end wall panel 29 fromthe edge 32 of that panel 29, a second
rectangul ar recessed portion 34 which extends further into the end wall
panel 29 fromthe first recessed portion 33, and a sem circul ar-shaped

t hi ckened portion 35 which extends around the second recessed portion 34.
The ot her end wall panel 29 includes a substantially rectangul ar recessed
portion 36 which extends into the end wall panel 29 fromthe edge 32 of
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and the %;[erggigy Faggened to the top part 25.
The printed circuit board 22 of the electronic circuit 21 rests on the
supports 37.
The wires of the power connector are arranged so that they extend
through the recessed portion 41 of the end wail panei 40.
The top part 25 of the casing 24 is mounted on top of the bottom part 26
such that the edges 31 of the side wall panels 28 and the edges 32 of the end
wall panels 29 rest on top of the bottom wall panel 38, and such that the one of
the end wall panels 40 is received by the recessed portion 36, and the other end
wall panel 40 is received by the first recessed portion 33. Also, the lamp
connector 23 is mounted on the casing 24 such that the connector 23 is received
by the recessed portion 36.
The recessed portions 34 and 41 cooperate to define a rectangular first
opening 44 which receives the two wires of the power connector such that the
two wires extend through the opening 44.
The recessed portion 36 and the end wall panel 40 which it receives
cooperate to define a generally rectangular second opening 45 which receives
the lamp connector 23. '

The top part 25 is secured relative to the bottom part 26 by the studs 39



wal | panel 40 is received by the first recessed portion 33. Also, the lanmp
connector 23 is nounted on the casing 24 such that the connector 23 is
received by the recessed portion 36. The recessed portions 34 and 41
cooperate to define a rectangular first opening 44 which receives the two
wi res of the power connector such that the two wires extend through the
opening 44. The recessed portion 36 and the end wall panel 40 which it
receives cooperate to define a generally rectangul ar second opening 45
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connect or hefefelige Toraronvenienge; the (rfergca panberstwiich dwvenheeh Used t8ecured to

the pri ntréfgret‘fﬁécsﬁbﬁ f@é%?f@(%%he EQI‘FaslP%Pla?éEhé?a@%%sgggk%%r% Slum ‘%}gnect or

which is'in orm of a power 1 nput sock I's soldered to
the pri nmm:mha\ema:enbmﬁdOZQemb thdn abrréd reigkiestibds bbthetellably2Gecured to

e Pr1 0o Sl RR e 22 AN s B0 RS Diah RS 1P
panel 40wdfch are secured to the printed circuit board 22, the ballast 50 includes a power
connector which is in the form of a power input socket 51. Socket 51 is soldered
to the printed circuit hoard 22 such that the socket 51 is thereby secured to the
printed circuit board 22 and is also connected to the input of the circuit 21.

Unlike the end wall panel 40 of the ballast 20, the end wall panel 40 of
the ballast 50 does not include a recessed portion 41 or a thickened portion 42.

Also, pressing the studs 39 info the holes in the ends of the hollow
supports 43 of the ballast 50 to secure its top and bottom parts 25, 26 relative to
each other not only causes the lamp connector 23 of the ballast 50 to be securely
clamped between the top part 25 and the bottom part 26, it also presses the end
wall 40 against the socket 51 so that the socket 51 is thereby clamped between
the top part 25 and the bottom part 26.

Mounting the lamp connector 23 directly on the casing 24 is
advantageous in that it eliminates the need to have exposed high-voltage wires
extending between the casing 24 and the connector 23, which reduces the safety
hazard presented by the ballast 20, 50.

Eliminating the high voltage wires also removes the cost associated with

including such wires as well as the cost to insulate the wires with safety



the ballast 50 does not include a recessed portion 41 or a thickened
portion 42. Also, pressing the studs 39 into the holes in the ends of the
hol | ow supports 43 of the ballast 50 to secure its top and bottom parts 25,
26 relative to each other not only causes the | anp connector 23 of the
ball ast 50 to be securely clanped between the top part 25 and the bottom
part 26, it also presses the end wall 40 against the socket 51 so that the
socket 51 is thereby clanped between the top part 25 and the bottom part
26. Mount connector 23 directly on the casing 24 is
advantagég%gnkﬁ%ﬁﬁﬁnglt elimnates the need to have exposed hi gh-voltage
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The ballast 20, 50 is sufficiently lightweight that securing it to the lamp
with just the lamp connector 23 wili not cause rotation of the connector of the
lamp which the 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 ballast 20,
50 is secured to the lamp by just the lamp connector 23 is to connect the power
connector of the ballast 20, 50 to the electrical power supply. The power
connector wires of the ballast 20 can be connected to an electrical power supply
with a 2-way connector terminal. To allow for easier replacement of faulty
ballasts, and to eliminate the current need to use 2-way connectors for
connection of the ballast to the power supply and the lamp, the power input
socket 51 of the ballast 50 can be connected to an electrical power source by a
power plug which is connected to the power source by a power cord.
An earth cable can be separately fitted on to the metal (e.g. steel) of the
lamp fitting which the ballast 20, 50 is installed on.
' The ballast 20, 50 is slim and is also small in size. Consequently, the

ballast 20, 50 is unlikely to create any issues of preventing a cover of the circular



with just the lanp connector 23 will not cause rotation of the connector of
the |anmp which the connector 23 connects to, and the ballast 20, 50 is
therefore safe to use. The only other connection which needs to be nade
when the ballast 20, 50 is secured to the lanmp by just the |anp connector
23 is to connect the power connector of the ballast 20, 50 to the

el ectrical power supply. The power connector wires of the ballast 20 can
be connected to an electrical power supply wth a 2-way connector
termnal ., T
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bal | ast to theTRoVRIliaSURD! Y50288n 1180 | RonhERe@ACEeidPYd arf @iedihgol of the
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is in poor condition or, is broken. The hallast 20, 5 be used as a
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connector 23 may be connected to the electronic ballast circuit 21 by a

pl ur al i t Whigh 3iereemristebueanipiged within the casing 24 so that they are not visible
from outside the casing 24 and do not pose a safety hazard to usersf/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.

In other preferred embodiments, the lamp connector 23 may be clipped
within the casing 24.

The electronic ballast 20, 50 allows for easy replacement of installed
ballasts. [t typically takes less than 1 minute to replace an existing ballast with
the ballast 20, 50. This compares to more than 15 minutes which is typically
required to replace a ballast with a conventional magnetic ballast.

Electronic ballast 20, 50 is able to reduce the problem encountered with
conventional magnetic ballasts whereby the connector of such ballasts and the
starter holder are often degraded by heat produced by the magnetic ballast.

The design of the ballast 20, 50 allows it to be classified as an
uncontrolled item in Singapore compared to existing magnetic ballasts and other
electronic ballasts which are classified as controlied items. This is due to the

elimination of the exposure of the high voltage wires/conductors/cables which



whi ch are conpletely contained within the casing 24 so that they are not
visible fromoutside the casing 24 and do not pose a safety hazard to
users/installers, thus ensuring better safety for users/installers of the
el ectronic ballast 20. For exanple, if the |l anp connector 23 is a 4-way
connector which is connected to the electronic ballast circuit 21 by four
W res/conductors, those wires/conductors are preferably contained or
housed within the casing 24. In other preferred enbodi nents, the |anp

connector_2 e clippe L,thin the casi 24, . el ectroni c ball ast
50,50 arcPBieeTils PEuoePREor o b e seFagR Rl thaul P Est s 1 £ Ty pi cal 1y
takes | ess thaRlicindtingt et exp&Ridaerjhavorxges twirks/dmlduatirs/oabiBs whiehbal | ast
20, 50. This conmpares to nore than 15 m nutes which is t{%i cally required
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magneti c ball asts ere e connector such ballasts and the starter
hol der ardampy tretebieyakidgdndlanheatselfiddgeéet byilashed lmagneti ¢ bal | ast. The
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el ectroni t cd j 1 | nat S hCHE tage
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el ect r onipertisalar asshaper caft the eeadines 2he thieal lamp 2mnnsotaro B2 aist ached
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accor di ngvites/cohgudioaieiblesiipyenivhivh canneke theaoynmatidrads e shezeleatrdnishape, and
is not | lbnl')g ed,to,‘:g Vi ng .t he Part icular size and rectangular shape of the
bal | ast s PabAStsECUIES}. & Sy nciosgd imHieneasiir €f-erred  enbodi ment, the casing

24 may have a gl hke@lg SRANAast 70, SPRGhE YonP] thEAly 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 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 to be done with the power cable of most
prior art electronic ballasts.

ft will be appreciated by those skilled in the art that variations and
modifications to the invention described herein will be apparent without departing
from the spirit and scope thereof. The variations and modifications as would be
apparent to persons skilled in the art are deemed {o fall within the broad scope
and ambit of the invention as herein set forth.

Throughout the specification and claims, unless the context requires

otherwise, the word “comprise” or variations such as “comprises” or “comprising”,
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particul ar shape of the casing 24, the |lanp connector 23 is

nmount ed/ hel d/ secured to the casing 24. Also, if present, the

Wi res/ conduct or s/ cabl es/| eads whi ch connect the connector 23 to the

el ectronic ballast circuit 21, are fully enclosed in the casing 24. After
connecting the ballast 20, 50 to the lanp, the only other connection that
needs to be nade is to connect the ballast 20, 50 to a power source. The
bal I ast 20 includes two wres for connecting the ballast 20 to a power

sour ce, st des a So¢ r. connecting. the ballast 50
Co"the' pallEpe WeferRied 3 e lrtnHEEBabrzn B85 hlioet 30 SR PheteBRe: of (e
bal | ast bt enhdexciagiometigdother nkeyp@ngroupasfiitegeist h a 2-way connect or
termnal or a power cord. The wires of the power connector/cable of the

bal | ast 20 are 'HPH%% thgesrpcdication arspolpiirs. gBleghdhe HONSHt GHUPEFt of the
casing 2 Vé\%s?%ﬁ i 1 d to use
a cable gtrhev}l;\,? i?é tre te?ﬂst en iy (ﬂg%ggagrm@:gg @eggﬁde?sﬁgogég@nggﬁe wth

t he poweto mabdahxeo“br thesengequalifiedrity tbedemsoni ¢ bal lasts. It will be
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the spirtie gadestcaqpticitivar@ay be Tied H%ingé;b@@&:r&ﬂérsmdldn tetbhzeisosrwoul d be
appar ent to persons ?kllled in the art are deened to fall thin the broad

scope aR@MaRSIRIoBHY (TAR ithe Sfesest aRpliraios: nltsetorksy URderpiRAsuIRb IRE ¢ he
speci fi Cafib@hg a&@v%'icﬁﬂ'aﬂ%kasd%é"a@éi}réxﬁ@e&%?tﬁéﬁl of §%bl%sonigt bkd \yréwt he word

‘conprise" or “variations such conprises" or "conprising" w il be
under st otsitendediteniimjt the ecope blwhatrmay ba ckiraeddh amy E@Tftmre@(mUQatmn i ntegers

but not C ion y_ 0ot h it Thr oughout
t he specF??tEg |%'%§§%aa‘§c{egiat§sor 'F‘Sggmﬁ"ﬁ B%tvgﬁn%gw? aelgf se, the
tﬁrm lsub@fbam ﬁﬂﬂhbyaeﬁme Olablcﬂﬁfine\él\hélnvbﬁtlmdleihsélﬂﬁ‘{ﬂlst0 ]not be Ilmted to
the value for the ran equa | e the terns. A ut ur aent
appl i cati ons floWit F%% ‘t”?‘{% N%atr § 3 REOL 8B @@'C%tl'on s referred ¢

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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the present application may be filed in Singapore or overseas on the basis
of, or claimng priority from the present application. It is to be
understood that the follow ng provisional clains are provided by way of
exanple only, and are not intended to limt the scope of what may be
clainmed in any such future application. Features may be added to or
omtted fromthe provisional clains at a |later date so as to further
define or re-define the invention or inventions. It will be clearly
understoqﬂdgﬂﬁg if a prior art publication is referred to herein, that
reference not constitute an adm ssion that the publication forns part

of the camon gangeskok@BiasOfri isd Methakt lahib, IhBIBARISE cQﬁ‘ngirl%lrﬁﬁﬁnOt her
country. 11 CLAIMS: 1. An electronic ballast for use with a |anp, the

bal | ast EHFHPN ¢itpuina capiagtinavhieh #ie eirguit isahasiasdng PioweRisosResthe i rcuit s
housed, %oﬁﬁ’éﬂ’ﬁ?nﬂctﬂ@rkﬁﬁhﬁrtofé?{ ele EQF«‘:@F%EWQQ sﬁ;ﬁ;ﬂxchﬁ@% f;cmﬁ;? c@ﬂn&%tgﬁd'r' cal
, and a anp,

power supply anp connector con tirn ecircuit'to ala
t he ball @sﬂn@ﬁﬁngghehnacmttoeallmen ihe hdliast bdirg Icaamctecrxsedectt!mmt the lanapnt ed on
t he casm c ballast of claim1, wherein the electronic

circuit ﬁgn%ﬁﬁ%r |s§10u&$?4] BTt board, and the power connector and the

| anp conmect OF TRE ©lect oAUt RAmPT VK EEinahe @ dirdARaEfbuitincilgs &1 ect roni c
bal | ast of any one of the preceding claims, wherein the casing includes a

first paPfinigddciscuilobead. Fact theepawel coanagtpy @ndothentarp reonngstor .ara. The
el ectronbgcmglt@%& nt&d E‘fré’[]@ooa‘f‘@'er ein the first part is a top part of the

casi ng, and e secon part 1s a bottompart of the casing. 5. The
el ect ronidc bal Thaelestronicalbatiast of ady cmieemfeﬁha preeeding stiaipsr wheneintthe second

Second openMhy e TERuf?all pRechShg= Shnuen Pl i HeFuihon  bal 1 ast
of clai mdd, whEekRctrbficlbaNBstePRRBAIN wHeseintReBRA pahat weep daieofthest and
second parts of the casing.

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 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.

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

clamped between the first and second parts of the casing.

8. The electronic ballast of any one of claims 3 to 7, wherein the electronic

circuit 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.
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7. The electronic ballast of claim®6, wherein the power connector is

cl anped between the first and second parts of the casing. 8. The electronic
bal | ast of any one of clains 3 to 7, wherein the electronic <circuit is
mounted on the second part and the first part includes a plurality of

proj ections which press against the circuit so that the circuit is thereby
cl anped between the first and second parts. 9. The el ectronic ballast of
any one of the preceding clains, wherein the power connector includes a

air of waires. T. I roni- ¢ bal ] ast n ne.of .clains . 1 to 8,
\a/ner ein \tﬂflﬁé po&érgmpc%%ﬁ@gﬁ’géorﬁ%ﬁs}%%éi@ﬁ ! a'%‘l?ﬁ%%cq'a%écg%l%ﬁﬁéccﬂﬁ}wgst of any
one of theapyenedf nlg:m:é Qitors sabl[ﬁe&it@tﬁdﬂ@md.arm f:onnect OEI i's aI 4- way
connector,,. 12 12. Ala se conprising . a |anp, and an el ectronic
bal | ast é@cor d ng’eqt@”gpgl%_é?‘gfa%l ‘éﬂqﬁt@ lampp 119 bagasirkeing suksiantalp. 13. An
el ectronixg HapéihBstbrd G’éscHE@%Withhe@rérﬁ,‘éﬂo flE;PF‘e bal b%?gr;é’%ﬂaﬂl& ibstantially as

her ei nbef ore described wth reference to™tigure 0 he draw ngs. 13
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