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Thisinvention relatesgeneralyto balastsforgaseous 
discharge devicessuchasfuorescent1ampsusedforlight 
ing,and more particularlyisconcernedwith anovelcon 
struction of a balast with athermal cut-out designed to 
Openthe primary energizingcircuitof suchabalastwhen 
the temperature in the balast exceeds a predetermined 
Value? 
Theadvantages ofathermallyactivated,automaticre 

closing protective device of the type Used in the inven 
tion herein are wel-known,Such a device Which is 
thermaly operated,andwhich Willhereinafterbecaleda 
Cut-out device,is connected in series with the primary 
winding of the fuorescent lamp balast and wi open 
wheneyer the balast reachesabnormaltemperature due 
to eXcessive Current Orinternal heat,When the current 
or heat decreasesto normal Operating temperatures,the 
cut-outreSetsautomaticaly and the balastreSUmes nor 
mal operation. Obviously,as Soon as the fuorescent 
1ampsare extinguished,maintenance perSonnelare aware 
ofsome abnormaityand maytakethe necessarystepsto 
correct the Same? 
Variousreasonsmaybeassignedto anincreaseintem 

Peraturein the balast,suchasshort circuits,break-down 
of insulation Within the balast,faultsin the balast eX 
ternalcircuit,andespecialyincertaininstances,destruc 
tion or part destruction of lamp fiaments causing recti 
fication with consequent high CUrrentfowingon One Or 
nore windings ofthe balast? 
The invention has been describedin connection with a 

structure embodyingthe construction of U.S.Patent No. 
2.558.293 butisappicable to similar orother balast cir 
cuits OrSystems? 
The invention herein comprisesa structurein which a 

singlethermalcut-outdisposedatacentrallocationwithin 
the ballastis madeto respondto heatconditionsoccürring 
inportionsofthe ballastremotefrom thatlocation,Itis, 
therefore,the primary object of the invention to achieve 
thcadvantage ofcentrallocation bütresponse totempera 
tures atremote locations through Suitable structure de 
Scribed? 
Theinventionisaccompished by locatingthe thermal 

cut-outin close proximity,and preferably within,a mem 
ber whichmaybe considereda heatsinkor heatconduct 
ingmember,the memberin türn beingappliedin close 
proximitytothose portionsofthe balastwhichnormaly 
giverise to thegeneration of heat? 

Severalother objects of the invention are concerned 
withadvantageswhichfowfrom thestrüctureasgeneraly 
referred to above?These are the transfer of heatfrom 
the locations of hightemperature to the locations of low 
temperature wherebyto promote the Uniformity and bet 
ter cooling of the balast,and the decrease of noise by 
shieldingof strayfux? 
Many objectsandotheradvantages may occurtothose 

skiedinthisartasthe description ofthe invention pro 
ceedsin connectionwithwhichapreferredembodiment 
?as beeniustratedand setforthin detaiin accordance 
with thepatent1aws, 
Inthe drawing: 
FK}.1isaperspectiveview ofthe principalcomponents 

ofa balastshown outside ofitscanisterin unpotted con 
dition,thesame embodyingtheinvention,a portion being 
brokenaway? 
FIG.2isa sectionalviewthrough a balast usingthe 
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componentscf FK}?1,the canister beingpartialy potted 
in this view? 
FK3,3isa Sectional view taken generaly along the 

line 3?3 of FIG.2andinthedirectionindicated, 
FK}.4isaschematicelectrical diagram of the balast 

of the invention connected in circuit with a pair of 
fiuorescent lamps? 

Asstatedaboye,theinventionischaracterized by prO 
vidingacentralylocatedthermalcut-outdevice connected 
in series with the primary winding of a balastand aSSO 
ciatedwitha heatsinkorheatconducting membersothat 
heatgeneratedinthe variouspartsofthe balastwilim 
mediatelybetransmitted to the thermalcut-Gutand cause 
the cut-outto operateifthetemperature risesabovethat 
for which the thermal cut-outis pre-setto Open?The 
?eat sinkas described hereinafter consists of a member 
ofmetalsheeting,suchasaluminümorcopper,preferably 
fo?of relatively high fexibity partialy orfuiy folded 
uponitself with the thermal cut-out disposedinthe?old? 
Thismemberisappiedtotheface ofthetransforner ofa 
ba?astwherebythe fexibity may cause the member to 
conform to the contoUrs and confguration of the wind 
ings ofthe balast,istapedin place,andServeStoconduct 
heat from the Various parts of the transformer to the 
thermal Cut-out, 

Referringnow generalyto the drawing,the reference 
character ?0 designates generaly the transformer of a 
balastwhichisgiventhe reference character ?2in FIGS. 
2and3,Thetransformerisinelectricalconnection with 
the condenser l4 by means of atleastone suitable elec 
tricalwire such as shown at1@? - 

?n constrüction,the transformer ?? consists of stacks 
of laminationsincluding oüter framing parts ?8 and a 
center winding leg2@ held together by suitable metal 
clamps22engagingtheendsthereof?Windowsareformed 
betweenthe center Windingleg2?and the framingparts 
?8asshown at24,and the usüal windingsare dispoSed 
Withinthese Windows, 

?n the transformer ?9,there are three windings of 
suitableconstructionsuchasa primary P,afrstSecondary 
S1andasecond SecondaryS2??n the particular example 
shown,these Windings are arranged coaxialy along the 
length ofthe centerwindingleg2?anda Suitable Separa 
tion betweenthe primarywinding PandthefrstSecondary 
windingS1existsasshownat25byvirtue ofashunt(not 
shown)between these latter two windings?The wind 
ingstogetherwi?the condenser ?4are connectedinthe 
circut whichisshownin FIG.4? 
Atypical winding construction is bestiustrated in 

F?G.3inwhichthe Winding Pisformedonarectangular 
papertube28thatisslipped overthe centerwindingleg 
2?and hastheturns ofthe winding upon the Saidtube? 
Aterminal strip or board39 having various metalter 
minais32fastened theretoisusually heldin place upon 
the coibymeansofapiece ofadhesivetapesuchasshown 
at33?Theends ofthe windingandthe Variousconnect 
ingleadsare soldered to various of the terminals? 
The normaldisposition of the transformer1? within 

the Wel-known metalcanister34isasshownin FIGS.2 
and 3,The canister34isin the form of a metal box 
andthe transformer 19 Withits condenser ?4,and per 
haps other minor components not shown,Such as dis 
charge resistors,radio interference condenSers and the 
Hke,are disposed asshown with the terminal strips or 
boards3@ facing upward?This may be considered the 
inner face of the balast since,after the canister34is 
completely fled with potting compound and a cover 
placedoverthefangedears49,thiswilbethatfacewhich 
isengagedagainstametalfxtureto which the balast12 
issecured?The portion ofthe transformer ?9Whichis 
atthe bottom of the canisteras viewedin FIGS.2 and 
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3 may be considered the outer face of the transformer 
??,andthisisbestshownin FIG.1 facing upward best 
toilustratetheinvention? 

it Wil be Understood,therefore,that reference to 
Outerface ofthetransformer10Wilintendtosignifythat 
?ortion whichis farthestfrom the Sürface to which the 
balastissecured? 
AS Scen in FiG?1,there is a thermal cut-out device 

ilustrated at42 which connects by a pair of electrical 
leads44 and 46to the prinary winding P of the trans 
forner ???Obviously,since thenormaterminais of the 
primary windingare on the Opposite face of the trans 
former ??,these leads44 and 46passalongthe length 
of the transformerfrom the centrallocation of the ther 
malcut-out42downtheend to the otherside?This,of 
Course??sa nere detail of constrüction adany Sü?abie 
manner of connectingleadsor conductorsto thethermal 
CUt-Cut42maybeutized? 
The t?ermal cut-out42is shown dsgosedin the fold 

43 ofafoilmember designatedgenerally5? havingtwo 
leaves52 and$4,The leaf52isthe outerleafandthe 
?af 5?is the inner leaf,Since the memberis of alu 
minün or copper foi,it is quite fexible,a?nost like 
paper,andisformed of suchsize asto cover al of the 
eXpoSed Windings on the outerface of the transformer 
??,(Conventional windings,Gf coürse,haye paper 
Wrappings.)Through the Use of Several strips of com 
mercial self-adhesive tape,Such as shown at56(thick 
neSSexaggeratedindraWing),the foilmemberistighty 
Secured to the transforner ????n attachingthe me? 
ber S9?itwi?be moldedin placesoasto cause thesame 
to conform to the contoUrsand confguration of the ex 
?OSed windings andthereby bein close andintimate en 
gagementtherewith,, 
As mentioned above,the member5@Serves asa heat 

sinkor blanketwhosetendencyitWil betoconduct heat 
from any high temperature location to the thernal cut 
out42,Notwithsandingthe disposition of the thermal 
cut-out42 alongsidethe primary winding P,ifthe tem 
perature of the winding S1 should rise as it might in 
case thereisrectificationinthe balast circuit,heatfrom 
thatwindingwilimmediatelybeconductedtothethermal 
cüt-out42 causingthesa?e toopenthe primary winding 
P,Thissamethingistrue of heatWhichisgeneratedin 
the Secondary winding S2 at the opposite end of the 
transformerCore? 

Certainadditionaladvantagesfow from the provision 
ofthemember5@with the thermalcut-out42?Normaly 
the windrgS1carrieslittle ornocürrentandisquite Cool 
whereasal ofthe currentfrom the Source iscarried by 
the primary winding Pand winding Sg,The heat sink 
59tendsto distribute the heatand therebythe balast 
transforner ??tendstoruncooleroveral,Anotherad 
vantage which has been mentionedaboveisthe factthat 
since the member5$coversa completeface ofthe tranS 
forner ??,the possibities of Strayfux findingits way 
to the canister34,especiailyto the wal158,ismaterialy 
reduced?Thismaterialy decreasesthe Sources of noise? 
Groundingthe heatsinkto the steel core is preferred? 

In assenbling balast ?2 of the construction of the 
invention,after the components have been arranged as 
shownin FIG.1?the outerfaceisdisposedinthe canister 
34whichpreviously hasbeensuppiedwitha1ayer of hot 
potting compound as shown at 69,This compound is 
fuid butneverthelessfairlyviscous?andthe balast com 
ponents are pressedintoit,thereby forcingthe member 
56to be pressedtightyagainsttheface ofthetransformer 
i@?Folowingthis,pottingcompoündisruninfrom the 
top,the usualinsulatiagpaperplaced Overtheterminal 
Strips and boards and the cover Securedin place? 
Inthe construction of the balast,normaly the trans 

formedwilbeimpregnatedwithvarnishorotherinsulat 
ing compoUnd and baked,It might be noted that the 
thermalcut-out42andthe Heatsink53 are Secureda?er 
impregnation to preve? the inpregnating ConpGünd 
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4 
from being draWn into the interior of the thermal cut 
Oüt42?If an hermeticaly Sealed thermal cut-Out42is 
used,this precaution need not betaken, 

Theinventionshouldbefairlywellunderstoodfromthe 
description above,butin order to ilustrate the type of 
circuitwithwhich theinventionisparticularyapplicable, 
attention may be invited to FiG,4 which isthe basic 
circuit of U.S. Patent2,558,293 shown here associated 
With a pair of Iamps LIand L2 andadapted to be con 
nected to a Source ofalternating Currentasshown at62? 
Thetwo leadsWhichextend tothe line 62are designated 
@4and66,andthese may be taken asthose conductors 
shown in FIGS?1and2 extendingfrom the leftside of 
thoseparts?ustrated,Leads extendingto the lamps?1 
and L2 respectively,arethose shownat@$and78,?n the 
diagram,the heat sink S?is shown asa metal nember 
extendingin close proximity to the three Windings P,S1 
and S2?Thethermalcut-out42isshown in engagement 
with the heatsink S9adjacent the winding P,and its 
leads44and46connect the Samein Series With the pri 
mary Winding P, 

Cperation ofthe circuitiswel-known? 
?tisagain desiredtoemphasizethattheinvention here 

inisnotlimitedtoüsewithacircuitofthe Series-Sequence 
typeshown in FK3,4butissuitable for use with many 
diferent ba?asts??tisespecialy useful,however,with 
theseries-sequencecircuit becausethewindingS1of FIG, 
4isa startingwindngand carries practicaly no current 
duringoperation ofthesystem,The lamp L1isignited 
bythe combinedvojtages ofthe primary windings Pand 
S1after which Lamp L2 isignited bythe Voltage of S2 
andthe phase shiftvoltage of S1?In operation,the cir 
cuitmay betracedfrom the eftterminal ofthe winding 
Pthroughthe lamp L1,condenser ?4,electricailead 72, 
secondary windingS2,lamp L2,back to the right-hand 
terminal ofthe primary winding P??twilbe seenthat 
the principaloperating circuitdoes notinciude the wind 
ingS1,Inview ofsuch characteristicsitis conventional 
tomanufactureatransformer of thiskindwith the wind 
ingS1 havingalargenumberofturns ofVery SmaHgauge 
wire,In the event the lamp ?2 should become faulty 
Such thatthe current passing through the lamp is fora 
greatpartrectifed,itWilbeseenthatthe direct current 
resuitingwil passthroughthe windings S1a?dS2tothe 
primary?The high leakage reactance Which impedes 
fow of alternatingcUTrent through S1is notefective for 
direct current?S1 wil be required to carry ali of the 
direct cürrent passing through S2?The result will be 
thatthe temperature ofthe windingS1 will riseand may 
even burn outthe windingthereby destroyingthe utity 
of the entire balast,This is an unnecessary eXpense 
since itis not caused by any fault of the balast,Re 
placingthe lamp L2 wouk solvethisdificulty,Obvious 
? the invention protectsthe balast because assoon as 
the temperatureinS1rises,heatisimmediately conduct 
ed by way of the heatsink Söto the thermal cut-out42 
which naybe setfora Suitable Value toopenthe circuit, 
The Use ofthe phrase“heatsink”isnotintended to be 

limiting,Oftenin Semi-conductor circuitry a heat sink 
isametalmemberoflarge masswhoSeprimarypurpoSeis 
to prevent susbtantial fuctuations in temperature?In 
this specification the primary functionsareas described: 
heattransmission and equalization,With the added elec 
tricaladvantage. 

Variationsare capable of being made without depart 
ingfrom the spiritand Scope of theinventionas defined 
intheappendedclaims? 
Whatitis desired to Secüre by Letters Patentin the 

UnitedStatesis: 
1.In combination with a balastingstructurein which 

thereisanelongate transformerincludinga pluraity of 
Windingsarranged alongthe length ofaniron core,Said 
windings including at least a Centraly located primary 
windingadapted to be Connected to an A.C. SGurce?a 
p?ralty cfrenoteiys?uated Secondary windingsinduc 
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tivelycoupled to Said primary winding,and Said balast 
ingstructure beingdisposedina metalcanister;athermal 
Cut-out device being connected in Series with said pri 
mary winding,afexible meta heat conducting member 
of Suficient areato Overlay one face of Said windings, 
Said heat conducting member Sürrounding Said cut-out 
device toconduct heatgenerated by Saidremotely situat 
ed Secondary windings to the vicinity of Said centraly 
located primary windingandthe Saidassociated thermal 
cut-out,Saidthermalcut-out device operatingifthetem 
Perature rises above a predetermined level to prevent 
damagetoSaidbalastapparatus, 
2.The combination of claim1in which Said heatcon 

ducting member comprises a dual thickness sheet of 
fexible metal foil? 

3.The combination of claim1in which said heatcon 
ducting member comprisesa sheet offexible metalfoi 
havinga foldandthe Cut-out device disposedin the ?old, 
4,The combination of claim1in which Said heatcon 

ducting member comprisesa sheet of metal foilfolded 
upon itself to form two leaves and the cut-out device 
beingdisposed betweenthe leaves, 

20 

6 
5.The combination of claim 1 in which heatconduct 

ingmember comprisesa shect of metalfoilfolded upon 
itself to form two leaves and the cut-out device being 
disposed between the leaves,andatthe foki? 
6,The combination as claimed in claim in which 

Said heat conducting member is ocated between Said 
windings and at least one Side of Said canister to limit 
the threading of sad canister by stray fux from said 
windings, 
7.The combination as claimed in claim i in which 

thermalcut-out deviceislocated centraly ofthepiurality 
of Secondary windings? 
8,The combination of claim 3 in which the cut-out 

device is located centraly of said fold? 
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