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SYSTEM FOR FLUORESCENT LI GHT FI XTURE FI ELD OF THE

| NVENTI ON resent invention relates to
fl uorescerﬂh‘mmw\mﬁ“mﬂures, and nore particularly to
control sy r uorescent |ight fixtures.
BACKGROUND OF *T3E* NVENTI ON [ 0002] Referring now to

FIG 1, a fluorescent |lanp 10 includes a seal ed gl ass

tube 12 that aj f i ry
iiPROvES Lo e SIS TRYRAR BLOBRESCENT HEEPuTER
generally ldentified at 14. The tube 12 is

pressuri zed. Phosphor powder 16 may be coated al ong an

i nner surface of th ube 12 incl udes

el ectrodes 18A an@@é&%?ﬁ\ﬁ%&’?ﬁ?@ el ectrodes 18)
that are | ocated at opposite ends ,of the
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system that may ipclude an_AC sour.c , switch 24,
more aptigyleryriearwobeysiams far %&ﬁ%&??‘d\gﬁ&é’%“’ﬁgoos] When

the swwtch 24 is closed, the control system supplies
power to the electrodes 18. Electrons mgrate through
the gas 14 fromone end of the t\zﬁrﬁ to the
opposite end. BAGKBROWNRAMEHE INVFNE' @ ect r ons

changes sonme of the nercury froma li qﬂﬁﬂ t o .. %ﬁa a
As elt892i onRefaidng argled P ohsa THOIRSCRRY BT 'OnI{UgRR
12, some will collide with the tga,seou nercu{re%yatarrs ¢
sBatedcgiass tibent? Bt cortainpe Brsbmateaabsuchuas marely 23RS 11
nove to a higher state. As the electr 0[515 L}et rnt Bo 13
ihertigas ewdt ayalgenahichase bok) ganee!lyiariined 8t 14 JS’Pﬂ ube 1218
pressurized. Phosphor powder 16 may be coated along an inner surface of the
tube 12. The tube 12 includes electrodes 18A and 18B (collectively electrodes
18) that are located at opposite ends of the tube 12. Power is supplied to the
electrodes 18 by a control system that may include an AC source 22, a switch
24, a ballast module 26 and a capacitor 28.

[0003] When the switch 24 is closed, the control system supplies
power to the electrodes 18. Electrons migrate through the gas 14 from one end
of the tube 12 to the opposite end. Energy from the flowing electrons changes
some of the mercury from a liquid to a gas. As electrons and charged atoms
move through the tube 12, some will collide with the gaseous mercury atoms.
The collisions excite the atoms and cause electrons to move {0 a higher state.
As the electrons retum to a lower energy level they release photons or light.

Electrons in mercury atoms release light photons in the ultraviolet wavelength
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El ectrons in nmercury atons release |ight photons in
the ultraviolet wavel ength 1 i ~Wm~~ma * GOOOO2*

range. The phosphor coating 16 absorbs the ultraviolet
phot ons, which causes electrons in the phosphor
coating 16 to junp to a higher level. Wen the

el ectrons return to a | ower energy |level, they rel ease
phot ons having a wavel ength corresponding to white
l'ight. [0004] To send_.cyrrent.thr f
ranGBor B ATPEFRaog 16 Alsachy il et ifbrdi ek cduses
and a difference in char et ween_ the. el rod
elestiensain yhe tﬂ%@?@%r@#‘%qi%o%slm tp raeE"QZ“FE E%Vreg'n :Wihﬁ fihe
the gas 14 because atons typically nmaintain .a neutra
elgstione . retiiR ntor Be IqWaioRRAIGY n‘gv?li S‘H‘?)y felepse RNANSG %gﬁx’ng a
it needs to introduce new free el ectrons and ions.
weavelepythoeaeppdnding towhiigliehbe out puts current through

both el ectrodes 18 during starting., The current f
cr eaf0®94h charsged fiurmest gﬁ%‘@"bg‘lev@g% 12dne &Borescent gh¥'10

el ectrodes 18. Wien the fl yorescent light 10 is turne
rends fiee plastres padonsENd anliferenfr i ChEPR RFYYeRD it'&P‘§9*f°°%s
El ectrons are emtted, which lonizes the gas 14 J'n t he
18ubG&engrallpnthere mee foye ions arshiree Eleqlivas g thgfas 14 because
di fference beg ween the electrodes 18 establishes an |
abres typically meintaiTre neuali ehprgsharfben the diuerasseniyight 0 is
the nmercury atons, which triggers the illum nation
tprmedensit nésdsiorietredusetnevrfee elewirans @edfensw t hr ough a
particul ar area, they bunp into nore atons, which
freeg0005) elMbethaast modhie 26 aégutsrousentiaroyel both electrodes
particles. Resistance decreases and

18 during starting. The current flow creates a charge difference between the two
electrodes 18. When the fluorescent light 10 is turned on, both electrode
filaments heat up very quickly. Electrons are emitted, which ionizes the gas 14 in
the tube 12. Once the gas is ionized, the voltage difference between the
electrodes 18 establishes an electrical arc. The flowing charged patticles excite
the mercury atoms, which triggers the illumination process. As more electrons
and ions flow through a particular area, they bump into more atoms, which frees
up electrons and creates more charged particles. Resistance decreases and
current increases. The ballast module 26 regulates power both during and after

startup.
[0006] Referring now to FIG. 2, some ballast modules 50 include a
control module 54, one or more electrolytic capacitors 56 and other components

58. The electrolytic capacitors 56 may be used to filter or smooth voltage.



current increases. The ballast nodul e 26 regul ates
power both during and after startup. [0006] Referring
now to FIG 2, some ballast nodul es 50 include a
control nodul e 54, one or nore electrolytic capacitors
56 and ot her conponents 58. The electrolytic
capacitors 56 may be used to filter or snooth voltage.
2 Electrolytic capacitors 56 and/or other system
conponents may be sensitive to high rati Hive t
ElaehpiiacaPedion o e Stk SHE SHRPaN i Lok Peasggtive
threshold for a sufficient period, th I 0 j
righpamaratsng oVRRE: ot s RSy Br BB RODR A Eas ey Thathor
damaged and the fluorescent |ight .10 rmy 0
fomap euilisient s RPe CRICHERYigERATBR {%ﬁ@f&A SIS
nodul e for a fluorescent |ight _conprises
cefrgonentsymay beaprppgeth@de nﬂﬁ?rgg%“fj\qﬂgﬁgt Jay become
sensor senses a tenperature of the electrolytic
isegeasbleance el enent. A control nodul e conmuni cates the
tenperature sensor and adjusts power output to the
fluorescent |ight when the sensed tenperature exceeds

a predeterm ned threshol d. 0008{{ In(%her features,
the control nodulS$MMERYQF THE INVERT It put  to the

fluorescent |light. The control nodul e reduces t h% tralvii
power{opal]putA bakkashmoguledert @ fveraerenplight SMPHERS AR EFEVIC
nodul e i ncreases power output to the fluorescenpt f th
Laghtitandet @lervéd. pihedenparaturre depeari srNseTHR tePRgRYIe Of the
nodul e turns off the power output to the fl uorescent h
bieghdiyticT heapaoitancel elerdente t dv reontielf regghiley ppgspmunicates  the
temperature sensor and adjusts power output to the fluorescent light when the
sensed temperature exceeds a predetermined threshold.

[0008] In other features, the control module reduces the power output
to the fluorescent light. The control module reduces the power output for a
predetermined period. The control module increases power output to the
fluorescent light after the predetermined period. The control module turns off the
power output to the fiuorescent light. The control module turns off the power
output for a predetermined period. The control module increases power output to
the fluorescent light after the predetermined period. The control module
modulates the power output based on the sensed temperature.

[0009] A system comprises the ballast module and further comprises a

switch that selectively provides power to the control module. The switch is a

three-way switch. A rectifier module has an input that selectively communicates



out put for a predeterm ned period. The control nodul e
i ncreases power output to the fluorescent |ight after
the predeterm ned period. The control nodul e
nodul at es the power output based on the sensed
tenperature. [0009] A system conprises the ball ast
nmodul e and further conprises a switch that

sel ectively provides power to the control nodule. The
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[0011] A system comprises the ballast module and further comprises
the fluorescent light having first and second pairs of electrodes. A third
capacitance element communicates with one of the first pair of electrodes and
one of the second pair of electrodes. A system comprises the ballast module
and further comprises the fluorescent light having first and second pairs of
electrodes. A fourth capacitance element communicates with one of the first pair
of electrodes and the second capacitance element.
[0012] A ballast module for a fluorescent light comprises electrolytic
capacitance means for providing capacitance. Temperature sensing means
senses a temperature of the electrolytic capacitance means. Control means

communicates with the temperature sensing means for adjusting power output to



one of the second pair of electrodes. A system
conprises the ballast nodule and further conprises
the fluorescent |ight having first and second pairs of
el ectrodes. A fourth capacitance el enent comruni cates
with one of the first pair of electrodes and the
second capacitance el enent. [0012] A ballast nodul e
for a fluorescent light conprises electrolytic
tﬁ@%&és@@ﬁtel@ﬁ%rf e BERLHDerARRACEIRRAS a predetermined
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The switching means is . a three-way swtchi ng neans. |,
Rect i[PPH4] ne%%gstp@r cqrggrts,epgmgallast module and further comprises

switching means for selectively providing power to the control means. The

switching means is a three-way switching means. Rectifier means for rectifying
has an input that selectively communicates with a voltage source. The
electrolytic capacitance means and the control means communicate with an
output of the rectifier means. First power switching means for switching has a
first terminal that communicates with a first output terminal of the rectifier and a
control terminal that communicates with the control means. Second power
switching means for switching has a first terminal that communicates with a
second terminal of the first power switching means, and a control terminal that
communicates with the control means. Second capacitance means for providing
capacitance communicates with the first and second terminals of the first power

switching means. Inductance means for providing inductance has one end that



has an input that selectively comunicates with a

vol tage source. The electrolytic capacitance neans
and the control neans comunicate with an out put of
the rectifier neans. First power sw tching neans for
switching has a first termnal that conmunicates with
a first output termnal of the rectifier and a

control term nal that comunicates with the control
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th _
first [P&& o BrtdriegeReraling # hallast dmadyle E’éﬁgﬁ‘i‘?rﬁ%@é“ light

means. [0096] A nethod for operating a ball ast dul e
f epmprises (R5eudipg an qalp@}mlytnc capacitance element in the ballast module

sensing a temperature of the electrolytic capacitance element; and adjusting
power output to the fluorescent light when the sensed temperature exceeds a
predetermined threshold. |
[0017] In other features, the method includes reducing the power
output to the fluorescent light. The method includes reducing the power output
for a predetermined period. The method includes increasing power output to the
fluorescent light after the predetermined period. The method includes turning off
the power output to the fluorescent light. The method includes tuming off the
power output for a predetermined period. The methad includes increasing power

output to the fluorescent light after the predetermined period. The method



conprises providing an electrolytic capacitance

el emrent in the ballast nodule; sensing a tenperature
of the electrolytic capacitance el enent; and adjusting
power output to the fluorescent |ight when the sensed
tenperature exceeds a predeterm ned threshold. [0017]
In other features, the nethod includes reducing the
power output to the fluorescent |ight. The nethod
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;taohw?er output to the fluorescent light. The control module turns off the power
output for a predetermined period. The control module increases power output to
the fluorescent light after the predetermined period. The control module
modulates the power output based on the sensed temperature.

[0020) The control system further comprises a switch that selectively
provides power to the control module. The switch is a three-way switch. A
rectifier module has an input that selectively communicates with a voltage
source. The electrolytic 'capacitance element and the control module
communicate with an output of the rectifier module.

[0021] In other features, the control system further comprises a first

power transistor having a first terminal that communicates with a first output

terminal of the rectifier and a control terminal that communicates with the control



fluorescent light after the predeterm ned period. The
control nodule turns off the power output to the
fluorescent light. The control nodule turns off the
power output for a predeterm ned period. The control
nodul e i ncreases power output to the fluorescent

light after the predeterm ned period. The control

nodul e nodul ates the power output based on the sensed
tenperature. [00 The contraqgl systemfurther

dB ?sé§e§°§£\P ﬁ] ifansistos Bpe 8 (irsy rgﬁm%mca@g‘wﬁé?s vih a
the control nodule. The switch is at .y

fecppet tefmiBal 9 diip e itk POYR® tf?ﬁé'ﬁtc’(-héf‘d <Rl S %etﬁgf"'na’ that
conmuni cates with a voltage source. The el ectrol yt

' apEenicaiat Wl ethenconiith meduleonth ofecRpduF@pacitance element
communi cate with an output of the rectifier nodule.
(@ommanicaies Wit the Bt ande'secomdw@rra@ﬁ&smthesfygft RAyer drapgistor. An
conprises a first power transistor having a first
tiodudtande elamentament enst et earomunicates with dhe pegond terminal of
termnal of the rectifier and a control term nal that
ctheniinst cawes tudnsistarhandc ent opposite remduth@t camnaunigates dviker an
transistor has a first term nal that conmunicates with
aelectensieraf theflyarasgentlight.ne first power transistor, and

a control termnal that comunicates with the control
modul d0020]s ecldved cealpi csystant dudharmeemprisssmihienifigatessent light
with the first and second termnals of the first power

t havirgg Srstr and\rsecoad] (pairanafeslettadest Aathitgh sapaitaneeatelement
communi cates with the second termnal of the first
pesvemuhicatesivethosneasidhafirsbpginef ¢lectends iahd one afthmserand pair
with an electrode of the fluorescent |ight. [0022]
lTbE%léctfdde@I Rhesdamirof systenefurtbentomrizes tieflddraseens tightthaving
i ght

first and second pairs of electrodes. A fourth capacitance element

communicates with ons of the first pair of electrodes and the second capacitance
element.

[0023] A control system for a fluorescent light comprises first means for
providing a first electrical function. Temperature sensing means senses a
temperature of the first means. Control means communicates with the
temperature sensing means for adjusting power output to the fluorescent light
when the sensed temperature exceeds a predetermined threshold.

[0024] In other features, the control means reduces the power output to
the fluorescent light. The control means reduces the power output for a
predetermined period. The control means increases power output to the

fluorescent light after the predetermined period. The control means turns off the



having first and second pairs of electrodes. Athird
capaci tance el enment comunicates with one of the
first pair of electrodes and one of the second pair
of electrodes. The control systemfurther conprises
the fluorescent light having first and second pairs
of electrodes. A fourth capacitance el enent

communi cates with one of the first pair of electrodes
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t he power output for a prede‘erm’ ned_{‘geri gtdh' The .
sepetively ReNidlg peveh ik the ealtio! MRaTS: {16e Slching means is a

fluorescent |ight after the predeterm ned ri od., The
Huee-wey SWiEhing: meass.ofReqtifir E'eaaaé?r Eﬁff@mf Fas input that

fluorescent light. The control neans_turns OL’ff the .
senetivelyoerpInicatesawit @q¥iep®isEtFepe M e RIeSHRYYE SPpglance
means i ncreases_power output to _the f| uoretﬁcent._l ir%ht
aiasep and dhaeHB! B1eaNAsaMprINicate Withah peiRtt o thegeer means.
modul ates the power output based op the ,se{]ﬁed ,
Fisstpravear swétchipg ausins fereswishingdias & lrslelemingat gk communicates
conprises switching neans for selectivel yq?gr OVi di.n%
mither tiostt hetpgbnterminahednthe Tedifign andhishFomgrghdefmaing  that
communicates with the control means. Second power switching means for
switching has a first terminal that communicates with a second terminal of the
first power switching means, and a control terminal that communicates with the
control means. Second capacitance means for providing capacitance
communicates with the first and second terminals of the first power switching
means. Inductance means for providing inductance has one end that
communicates with the second terminal of the first power switching means and
an opposite end that communicates with an electrode of the fluorescent light.
[0026] The control system further comprises the fluorescent light
having first and second pairs of electrodes. Third capacitance means for

providing capacitance communicates with one of the first pair of electrodes and

one of the second pair of electrodes. The control system further comprises the




three-way switching neans. Rectifier neans for
rectifying has an input that selectively comrunicates
with a voltage source. The el ectrolytic capacitance
nmeans and the control neans comunicate with an out put
of the rectifier means. First power sw tching neans
for swtching has a first termnal that conmunicates
with a first output termnal of the rectifier and a
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l'ight. 1002%) The control system further c% ri ses the
fheortae senge "P@‘ﬁ?"atqfﬁ\?mﬁfdﬁﬁ@’?d%{ﬁ@"@%@mﬂ" trs of

el ectrodes. Third capacitance neans for providin
capac[@i28te bominaii teatuses. vihenmeiedoinciufes frFﬁ"éqn% 1§ Pgyver
el ectrodes and one of the second pair of el ectrodes.
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l'ight having first and second pairs of electrodes.

Foua predelgradiadprriod. fbameethed ingludes lcregsioa pawet aﬁtsét to the

and that conmunicates with one of the first pair
dluectscentdighh aftenthe pradetanminedredipd anbe meé@qismclpmtmnm off
nmet hod for operating a control systemfor a
fthe: rov@c @otput itg lthe fluorescent light. The method includes turning off the
power output for a predetermined period. The method includes increasing power
output to the fluorescent light after the predetermined period. The method
includes modulating the power output based on the sensed temperature. The
method includes éelectively providing power to the control module.
{0029] Further areas of .applicability of the present invention will
become apparent from the detailed description provided hereinafter. it should be
understood that the detailed description and specific examples, while indicating

the preferred embodiment of the invention, are intended for purposes of

illustration only and are not intended to limit the scope of the invention.
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conprises providing a first electrical conponent;
sensing a tenperature of the first electrica
conmponent ; and adj usting power output to the
fluorescent |light when the sensed tenperature exceeds
a predeterm ned threshold. [0028] In other features,
the nmet hod includes reducing the power output to the
fluorescent Iight. The method includes reducing the

power output _ f [ ' he net hod
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[0035] FIG. 5 is a first exemplary flowchart illustrating steps for
operating the control system of FIG. 3;

[0036] FIG. 6 is a second exemplary flowchart illustrating steps for
operating the control system of FIG. 3; and

[0037] FIG. 7 is a third exemplary flowchart illustrating steps for

operating the control system of FIG. 3.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0038] The following description of the preferred embodiment(s) is
merely exemplary in nature and is in no way intended to limit the invention, its
application, or uses. As used herein, the term module refers to an application

specific integrated circuit (ASIC), an electronic circuit, a processor (shared,
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systemfor a fluorescent |ight according to the prior
art; 10032) FIG 2 is a nore detailed functional block
di agram of the control systemfor the fluorescent
light of FIG 1; (0033] FIG 3 is a functional block
di agram of an inproved control systemfor a
fluorescent |ight according to the present invention;
[0034] FIG 4 is an electrical schematic and

J“”‘:iﬁfﬁ”ﬁr""'g@&ﬁ%aﬁ R ety C@%@Fiﬁ%ﬁf#@? ¥ dousre
apgaey o cppRiinal IS s, e P’ 7 Bt st tiBifoldodlints tat
$r8$i§§¥v§b?ﬁa%§9315%0“98?' o Bt BPHEES ol R P semp.retarence
iR b ARSLRES flay Géﬁidqnﬁ?/ s'ra%éreﬁ%mﬁ”ﬂqir Y

ZP :{%%Mh%obﬁ%g to%d@ggir :ﬁngqug% Eﬁ%}; rF{i-é_alg(rja\lm of a co%trol
t%x:é%f?ﬁv i o e Huatsseertight] 's.t%howa R '@ﬁi&\s 8 155(;%'%&@ a
GRS} Foduis: 10/, SR BrTPER @@?@?@t?q eARAFISTS 1 Q8 2nlcne o more
Siet GoToReNss Beasrely deniiadkas 110y ﬂ@dp%@?t'e%%tdé@”bqodugydes
and nmenory that execute one or

R4 FIATEIe BTBGTaLTS. SSTSBaNBPEs SFARTHH o0 Fere operating

and/ or ot he sui tabl e onents that rovj de e
ieberaiERs FLAGTPOTRNS O] T DAIast msiies 108 andien of ey spatro

sanme reference .
system of the ﬂorescent light 10. In some implementations, the temperature

sensor 112 senses an operating temperature of the electrolytic capacitor 108 and
the temperature sensor 114 senses an operating temperature of one or more
other components 110 of the ballast module 100 and/or the contro! system.
[0040]1 The control module 104 adjusts operation of the fluorescent light
10 based on one or more of the sensed operating temperatures. For example,
the control module 104 shuts off the florescent light 10 when the operating
temperature of the electrolytic capacitor 56 exceeds a predetermined
temperature threshold. Alternately, the control module 104 turns off the
florescent light 10 for a predetermined period, until reset, indefinitely and/or using
other criteria. In other implementations, the control module 104 lowers an output
voltage andfor current of the ballast module 100 for a predetermined period,

indefinitely, until reset and/or using other criteria.
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nunbers will be used in the drawings to identify
simlar elenents. (00391 Referring nowto FIG 3, a
functional bl ock diagramof a control system 98 for
the fluorescent light 10 is shown. A ballast nodul e
100 includes a control nodule 104, one or nore

el ectrolytic capacitors 108, and one or nore other
conmponents generally identified at 110. The ball ast

R;SSI g*ﬁi’zi%?i'afﬁﬁzmvﬁgffﬁé ﬁénislifrﬁﬁghﬁwfméﬁfégéﬂ%éhe
oyt RouLts) aBa e ofinaB; e Aol § B RS BhRy 207 the
s ”éa""r{alsﬁe;ewﬁ%n% thg Bt e 75 %*rs’riapa 1368 Bller
irﬁgfn%fr 126 Benpt :f%@%}a rft %tﬁeﬁaftw’?éfﬁsfsf%?s?ﬁér CsiRR e
11 1

& sodrmcatbimdre Bbrlonbrds Hiand 13om 0 (AL of o power
Haresor 10 a AP BREHE, 1 W g PANBE Tapgfiors oh and of
exanple, the ?é)ntrol nmodul e 104 s

5 9PB6 GUTRNt (AR VE3a & then BorgBeara IGHE 10 Ll st 2pglor

the el ectrolytic capacitor 56 exceeds a predeterm ned
PBt ure threshold. Alter nat eI Y, the control nmodul e

104 turns off the fl orescent ght 10

pr edelQ4R] neft SRASCHRT, Clirnay bﬁe%'tﬂe‘?tﬁﬁdéf thﬁ. fféF yumva/%rthe

using other criteria. In other inplenentations,

d@?ﬁtﬁle{)ﬂz%% pecongAerrngl of thenpawer dignsistes |1?§g*@eefﬁ%}/t%'rn nal of

current of the ballast nodule 100 for a predeterm ned

pbe ipgwer trannirden 1e& and ong aed pf peisluclRR Y oD GEP?thecﬁ"t‘i‘e‘?f the

criteria. 12 10041] Referring nowto FIG

dreupidrdr yaynsinametieate ivdih efe emgbof the electrode 18A An opposite

end of the electrode 18A is coupled by a capacitor C3 to one end of the electrode
18B. The first output of the rectifier 120 is coupled by a capacitor C2 to an
opposite end of the electrode 18B.

[0043] Referring now to FIG. 5, a flowchart illustrating steps for
operating the control system of FIG. 3 is shown. Control begins with step 200.
In step 204, control determines whether the switch 24 is on. If false, control
returns to step 204. If step 204 is true, control determines whether the florescent
light 10 is aiready on. If true, control continues with step 208 and determines
whether a sensed temperature is greater than a threshold temperature. The
sensed temperature may relate to the electrolytic capacitor 56 and/or other

components of the ballast module 100 and/or other components of the control
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bal | ast nodule 100 is shown to include a full or
hal f -wave rectifier 120, the electrolytic capacitor
106 and the control nodule 104. A first term nal of a
power transistor 126 is connected to a first output
of the rectifier 120. A second term nal s connected
to the control nodule 104 and to a first term nal of a
power transistor 128. The control nodul e 104 switches

LB b A B R o 8 Lt 61 B i
BUBLAHD A H, 2o TE A B 0P BRI ke Y oo

ITs recti
120, .th ' f ] ' 26
rEerPT <t ST se Ve ShREHAEH Z4 S 3581207 the
[ . of ' it d of th
Ftrscabls ot A LB E s resodh B one. end of the
| ect 1 An It d,of .th t
s Bl e uRREE it Tua” BorEH R LR R 28naror
farestarpiignt B MLstea it 15 eoRs IRpeg SRR a vl 247 be
th | ectrode 18B 043]..R i t |G, b,
cPBIAREY PP SOPLTPAYS Ddp A srate g BRekaig! rigute 16% may
trol t f. Fl 3.1 h . Control beqi '
Sreprous TormcatdshbaR, PEBRTRER Hemef MRen e Re e
switch 24 is on. If false, control returns to step. . .
Pdamalsiy.sinep conieli Bodyie el U Biay r aRerale: 8F i TUECWHEY agtch in
GRPBIOTGBI 7 HBE- WA ISk 85 DUIroaitp L0 b A R the swich 26
whet her a sensed tenperature is greater than a
tiofbsenira gl he dpwscentdahts g ster&idoer at ure nmay
relate to the electrolytic capacitor 56 and/or other

conpof48t oRefaidng ary de FlGpBue dowelarh Higsieating: 3fiernate steps

conponents of the control .
for operating the control system of FIG. 3 is shown. When step 208 is false,

control returns to step 204. When step 208 is true, control turns off the florescent
light 10 in step 242. In step 246, control starts a timer. In step 250, control
determines whether the timer is up. If step 250 is true, control retums to step
204, Otherwise, control returns to step 250.

[0046] Referring now to FIG. 7, a flowchart illustrating altemnative steps
for operating the control system of FIG. 3 Is shown. When step 208 is true,
control reduces power that is output to the florescent light 10 in step 282.
Reducing power output to the florescent light 10 may include reducing voltage
andlor current output by the ballast module 100. The florescent light 10 may be

operated in this mode until reset using the switch 24. Alternately In step 286,
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13 system |If step 206 is false, control starts the
l[ight in step 214 continues with step 208. If step
208 is false and the threshold tenperature has not
been exceeded, control determ nes whether the switch
24 is off in step 210. If the switch 24 is not off,
control returns to step 204. [0044] Wen step 208 is
true, control turns off the switch 24 and/or

florescent Light, 10 i te 16, In so . ,
BT Fa%g i sleb 207 cBRral Hetnasd VRalar e fimg i I
the contr ol yl 04. Altera$t?B§ t he conHro@ o st
PR fo‘&“%&?" "PIPHITRT O PR 2 HiRe: CPRYR! relyms to step
i ndependent from a position of the switch 24.
@apernately, the control nodule 104 nmay operate as a
three S i n con unction with a t .
S ¢ CRSR *Vibiioss et ghe grtﬁaa@o&haperﬁ@a%ﬁ?@ﬁﬁ%ﬁmes@ns
of f, .control rns, off the florescent 0 jn, ste
TestrRiSOABR the PR RGN Of erireseng vanidfeiacy s pismaied
|IIustrat|n% al ternate steps for operatln t he
dori vatetyd femsr Fer @a@plﬁsfhghf@meeratwsno s® %ﬁ“‘@@ge"tsca“ be
false control returns to step 204. When step 208 is
tgansed caik R POWER LUl Qq@ebwra%&éteﬁtacqor@m'y 1oH.yﬁtere8Is
step 242. In step 246, control starts a tiner P
2BEragitgh erglor OM dPFANIALES \GAB thecksathle FadHER fﬁwgeu B”d/Pf other
step 250 is true, control returns to step_ 20

aatiseable echaggps | lightiniensdy rtaats may owmor. [M@]ore while this
Referring nowto FIG 7, a flowhart Illustratin
aihventienthagdeen glescribedin @@meahomglth peartiewat emm@%&@rﬁqﬁﬂhe
FIG 3 Is shown. Wen step 208 is true, contro
rieeriscapepdiiee invenation; ssodidtnetibe so limited singe ethes modificgtiens will
10 in step 282. Reducing power output to the

f benogwc apparemtglot the skitteg pracitionte uped R shugly vaf| tha glsawings, the

specification and the following claims.
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and/or current output by the ballast nodul e 100. The
florescent light 10 nmay be operated in this node
until reset using the switch 24. Alternately In step
286, 14 control starts a tiner. In step 290, control
determ nes whether the tinmer is up. If step 290 is
true, control returns to step 204. Qtherw se, control
returns to st &fRiMB90. [0047] Those skilled in the art
can now appreciate fromthe foregoing description

t hat, t heAliallast inedold foga flubrédvenp tigiste somiprigiegt | on can
be inplemented in a variety of fornms. For exanple,

the tenpgh alattivic cappeieeslensett; be  sensed and the
power output can be nodul ated accordingly. Hysteresis,

aver agi ng ;am E@H% D6t dr ShAVASHARS acgégpégrgg.grgdofts%lidn electrolytic

reduce flicker of ot her " notrce nges

light intensity that may occur. Therefore, while this
ca‘?%‘%@ﬂ??@#’ﬂﬁgt'%ggn described in connection with .

particul ar exanpl es thereof, the true scope of the

i nvent i o CONT noritie taatseomimyinicates saidetestnarature sensor and

nodi fications will becone apparent to the skilled
thapaditsts power outst ta the ddprescent ightrahen gaid strsed temperature

specification and the following clains. 15 Clains 1.

exdedis 4 paadet@enihed tivesholtl uor escent i ght, conprising:
an electrolytic capacitance elenent; a tenperature

sensor that senses a tenperature of said electrolytic
capaci tance el enent; and

2. The ballast module of Claim 1 wherein said control module reduces

said power output to the fluorescent light.

3. The ballast module of Claim 1 wherein said control module reduces

said power output for a predetermined period.

4. The ballast module of Claim 3 wherein said control module

increases power output to the fluorescent light after said predetermined period.

5. The ballast module of Claim 1 wherein said control module turns off

said power output to the fluorescent light.

6. The ballast module of Claim 1 wherein said control module turmns off

said power output for a predetermined period. 16



a control nodul e that communi cates said tenperature

sensor and that adjusts power output to the

fluorescent Iight when said sensed tenperature

exceeds a predeterm ned threshold. 2. The ball ast

nodul e of Claim1 wherein said control nodul e reduces

said power output to the fluorescent light. 3. The

bal I7ast ridgulballest anaduiel ofinelaéin 6s avhiereiontsaid carded! emodule

reduces said power output for a predeterm ned period.
increaséepowbl astputtaltHecihudre Sterit g Bt afher sid psedatespinet Period.

nmodul e i ncreases power output to the fluorescent |ight

after said predeterm ned period. 5. The ball ast nodul e

of. daiml wherein said control nodule turns off said

povar U Sahl Spbhder e B 19Werdp, 2R B mocuie
gl B BN bobgh of B S A0S, 1

nodul e i ncreases power output to the fluorescent |ight

after said predeterm ned period. 8. The ballast nodul e

of aiml wherein said control nodul e nodul ates said

pows: outfpsysteas expraprisig dhe dwmiisetl maduipasfaClaim 19and\ further

system conprising the ballast nodule of Cdaim1 and
compirighe] a switghithatgslectivelyt dﬂbvld@;@gxﬁ@rﬁtﬁ ISalPEONtRII INOESS.

power to said control nodule. 10. The system of Caim

9 wherein said switch is a three-way swtch. 11. The

bal | ast nodule of Claim1l further conprising a

oo TR 2o BB A S oty svicn

11.  The ballast module of Claim. 1 further comprising a rectifier module
having an input that selectively communicates with a voltage source, wherein
said electrolytic capacitance element and said control module communicate with

an output of said rectifier module.
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said electrolytic capacitance el enent and said control

nmodul e conmmuni cate with an output of said rectifier

nodul e. 17 12. The ballast nodule of Caim1l further
conprising: a first power transistor having a first
termnal that communicates wth a first output

terminal of said rectifier and a control termnal that
conmigni cathesbalfast madule ebktaingl 1 hivethee compasings econd

power transistor having a first term nal that

conmuni ca isst powdr trassistonchavingriantist dérnsinab tHatr sdmmunicates
power transistor, and a control term nal that

wittoranufiist abepuii tehmail dof osdie ofedraighl gnd 13- cah@olbaéhﬁiﬁbl that
nmodul e of Caim 12 further conprising a second

cmaﬁkgw,tﬁggmnm?{o jcates with said first

and second term nal Sal irst power transistor.

14. The t he risin
an i nduc?’a%% de#% f%%?f*&@gg‘hé aeflt‘fﬁ{ {eﬁg}ma B dinMinicates
rmunlctesvvl lcg sgcondtermnal of said fijrst
WD AETECONa1STOI OF Raich Y b pRUSH (ENBINH 1A & Gontrel farmiaal that
with an electrode of the fluorescent light. 15. A
cosypuaigatasivith spidcantiel modust nodule of Claim 1 and
further conprising: the fluorescent Iight having first

and second pairs of electrodes; and a third
capaci tance el ement that conmunicates with one of said

first3 paiTheofbabecthodias andians o Rther S&HAPTIRG 5 second
of el ectrodes.
capacitance element that communicates with said first and second terminals of

said first power transistor.

14.  The ballast module of Claim 13 further comprising an inductance
element having one end that communicates with said second terminal of said first
power transistor and an opposite end that communicates with an electrode of the

fluorescent light.

15. A system comprising the ballast module of Claim 1 and further
comprising:

the flubre-scent light having first and second pairs of electrodes; and

a third capacitance element that communicates with one of said

first pair of electrodes and one of said second pair of electrodes.
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18 16. A system conprising the ballast nodule of C aim
13 and further conprising: the fluorescent |ight
having first and second pairs of electrodes; and a
fourth capacitance el enent that communi cates with one
of said first pair of electrodes and said second
capaci tance el enent. 19
16. A system comprising the ballast module of Claim 13 and further

comprising:
the fluorescent light having first and second pairs of electrodes; and
a fourth capacitance element that communicates with one of said

first pair of electrodes and said second capacitance element.
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