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" -1- ,SUPPLY CI'RCUI T FOR DISCHARE? LER@%ACﬁPTﬂHﬁEANS FOROPRE- | HEATI NG
_ ELECTRODES DESCRI PTI ON Techni g Dfﬂﬁ@ipdoffheagﬁﬂesento ﬁaa%n‘%mn rel ates to.a
Ci reuit for firing-and supplyi C&hl&@harg@agedm% toquept +-8i-ng: a |1 oad

Ci gcui te with at |east one di scmﬂ)ge\wmg(a)rppnnéan’s fogrageuppt.yl ng the said
“lanp; ‘in parallel with the sailgflaspad ci:pegedt. \eompragsd ng..af | east one -
arrangement of capacitors V\ﬂ'thIﬂ@mQﬁﬁR\EUBlPTf.T.!?.O!J..f.Y...I..h.Q...V..a.!.He of the total
i npedance i nSppPBRY! efrRoutlr tHuR S TIAN VRS Pre=heating
of the elect reltsflrlng State of the art Devices
for supplyi n%ggfilgﬁ ?gg Ftﬁg@r{gﬁggl gh frequency are known and commonly
referreddto as ballasts or inverteDESCRIPII@N exanpl e enbodi ments of these
devices are %eggﬁggg gegie%hn EP- A-0 488 478, US- A- 4,511, 823, EP-A-0 610
642, US- A- orresponding to EP-A-0 113 451). The gener al
conf | guration of bal Fast pfle§em‘-ovmrnv‘e'rmqmeeelamls otbea primruidocfioents, to
whi ch refer d S i on,, he probl ens
whi ch ari segﬁfﬁlﬂﬁhe use of dfysc'ﬁ% %fl@éh%.‘}g%l s(irgﬂerl résen?&ﬂg‘t]i%'flﬁe n%ed to
obtain corretPafi GiRFuitorwikhs atyrfeast PPe| digchkarge y lagpir ovéaes a

phase I®r pférheapplginghehd asmid Vb, _anrglaeeanehydﬁw MQd agei@cr oss
the | anmp andla ne zero.curren | anp. Havi ng_reached

%Ir | gl bI e, or R:[ H;er
a steady tenperat Jf“'f'}klt(/of’?ﬂgﬁlﬁt‘:?gs °P§ P&‘F@é’d’eﬂ}ﬁqq ¢he | amp
is trigger edcapac bboms n wiftd pievimed | which himehéﬂyectthé)dealﬁé idfe thap it

has been pr 1 t r e, .i arallel _.with the
| anmp, a pgilg(r%gjj 1268 gggcgr gnl ﬁggéri&g% \?\ﬁl’?% %@‘%h (?t i ?E‘? Bf the
two capacit oFS P@tﬁllac*éhel Preahgatdngnioth ther @mmuo@ the lamp

t enper atsir e- H@@Qﬁéeﬂ{;svgi_tgﬁbe resi stance, with - 2-

State of the art
Devices for supplying discharge lamps at high
. frequency are known and commonly referred to as
ballasts or inverters. '

20 Typical example embodiments of these devices
are described in EP-A-0 488 478, Us-A-4,511,823,
EP-A-0 610 642,  US-A-4,547,706 (corresponding  to
EP-A-0 113 451). The general configuration of ballasts
is known from these and other prior documents, to which

25 reference may be made for a detailed description.

_ One of the problems which arises in the use of
dlscharge lamps is represented by the need to obtaln
correct firing. For this purpose,xlt is necessary to
provide a phase for pre-heating‘ the lamp, with a

30 relatively low voltage across the lamp and a negligible
or zero current through this lamp. Baving reached a
steady temperature, the voltage across the lamp is
raised until the lamp is triggered.

To obtain the pre-heating of the electrodes of

35 the lamp it has been proposed (see EP-B-0 185 179) to
arrange, in parallel with the 1lamp, a pair of
capacitors in series with each other. The first of the
two capacitors is placed in parallel with a resistor
heving temperature~dependent wvariable resistahce, with



a positive tenperature coef fi ci ent (PTO, that is to say whose resi.stance
“i'ncreases abruptly upon the reaching of a predeterm ned terrperature W-th .
“this arrangement, when the Fanp is cold the variable resistance has a very
| ow value, so that the capacitor wth= whith this resistance is placed in

paral I'el is aipbuakhyeby gﬁ?@ﬁat&@ tRledlr 1c3Rat t?ﬁf@{' nypaial kgl pdth the

lanmp is equal to tge ca ance of the second capacitor. Under these
condi ti ons &% gh" 9??entreﬂ1§\7(1an€(‘fualmc‘%¥qa}%%ur?%ﬁ'ﬂp'&kychuPPBWS the ough

the el ectrodesmaafindie dfnm anskedutdriatet mﬂﬁﬁ‘péﬂ‘@;ﬁ}.@i | ngLihergglfs passes
through the y | e resist nce urrent, whi ch I t hr qu t he
resistor i nclﬁ:tta rg%emen'h s §£&re B i§ r‘éatl:ﬂes%?‘%e VAERM ch
causes tshe atﬁsmtam ehae anveh:g lesi stainoe, sWebhabi sthec @apaditert wo
capacitors n |1 n SRQI fies sQna NGy,

i nduci ng thghﬁﬂr C‘J?ltae?lo ﬁ‘%g (}etg]_hsﬁ; |sch%rgglélmecécf 9‘? gﬁaféfﬂé'f s

Essenti al | y,Virtypkly P¥PBF§$F13| dthe otatﬁlomatﬂﬁé:meﬂm oint fl?@mad@as'lt ive

Conponent(ﬁWiﬁﬁfﬁm@ eléne€§5§|f8|tﬂhtBaFaélkaHEe'GFﬁE%%éﬁ%?%ﬁEﬂLg’ at
val u

an i nstant dependj.n e characteristic o C,

total i rrpedaﬁiaéa"rlnt% W‘a Seh&andiFions & sB?-‘éPl GHTREE Lt Hd WFranback
that. <\t chéqual riom ’ahéreuhfahtnﬂ'hﬁlﬁlir 8LoWe en&aut;hor&hteo etlfeQ:tQ‘BHEst i on of
triggering tcpée Lﬁemﬁ_:a%wcgnt nghbdté&gga}e er turﬁ thgg:lremst , this

bei ng a paranet € Mmith
t enper at ur e-pétﬁmddﬂtromgh attlhe r earsiahhee m::értaneeavawhablcmmnter cially

have a |im t“ﬁg_%.rnb%rlog,fs Va—l:#fé@% hg,cut 5 J_I'SIEr gshol d ré@g%g thres eshol d

val ues are not al ways o e hea ing circui e use
variable r es‘q%}!Eﬁk%*'sthWﬁ?elgaﬂvee@@ﬁpér ther vaduef Wh@chncauﬁleseﬁsmpl e of a

ci rcui tysof téhﬁﬁwpﬁxéﬁeésé%hb’é‘ﬁe' PebPsfuicd31wias, thl\éfh%%u:% £y 1 abl e
resistance Wwth neg ve t enperature coeff|C|ent6_§hJﬁ nliﬂls arran%;ad in

series with ¥9 eS8RAALLLLSac Dr 18n @A IslandRd adifhese o
conponent s iresonamgefrédqueaey) | thducing the circuit to trigger the

discharging of the lamp. Essentially, there is
provision to act on the value of the resistive
20 component of the impedance in parallel with the lamp in
order to modify, at an instant depending on the
characteristic of the PTC, the value of the total
impedance in parallel with the lamp.
This solution- has the drawback that switching
25 _from a pre-heatlng operatlng condition to the condition
of trlggerlng the lamp is controlled by the temperature
of the reSLStor, this belng a parameter which cannot be
altered. Moreover, the resistors with temperature-
dependent variable resistance which are available
30 commercially have a limited number of values of the
cut-in threshold. These threshold values are not always
optimal.-
Other pre-heating circuits make use of variable
resistances with negative temperature coefficient. An
35 example of a circuit of this type is described in
US-A-2,231,999, where a variable resistance with
negative temperature coefficient (NTC) is arranged in
series with a resonant capacitor and the branch

containing these two components is arranged in parallel
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- 3- mnth the | anp.. In thls case al so t he. passage of current t hrough the NTC
.-resi stance..i nduces a variation’'in the resistance and hence in the total- ..o -
‘i npedance -in paratlel with the lamp. A further problem which arises in - :
elsectrani c ballasts consists of the praeetion of the lamp fromthe

occurrence olyt.ages 0.0 t f t hi ny

circuits hagétg %ﬁ£a§v ed:%&rié%s é% té;$§|€$ eg? é ff%ﬁ%ﬁ%ﬁ?y of 'the

| oad C|rCU|Fhr@§@b|ﬁhQKM§CbE@Sm§ﬂaqu Induq55|nuwﬁmohmagaemnogbethe

lanp. An exa@BRhgt@hcd G Ydndd {d)ighd MRS ﬂ@g hed ER1B=9 113

451. A different cC|rCU|t gb lution, whic é%% nDd% gtlone of the
resonant fr¥aten&Pe l&®escribed in EP-A-0 610 642. In conventional

bal | aSES f the pre lhﬁai:tltierm @h]%em':mdgiba el ¥k t age ele&etethaAci ][cuit
consist o rate el ements. and, supmary o e i.nventi.on irs
obj ect of BE Eg Fese?ﬁsj'?‘fsﬁeﬁ igﬁ‘}‘%oﬁgf”é?g pr%%u%gﬁgla?'"@ ¢OPR of the
type nenti obbe, owhuﬂreﬂdannftnxenyolhagaaﬂduﬂ tmeopemmtpmg fieultrg phase.
Aoyurther ohbethnif dRF, PAESENGSELUERL! AOLS HEls MU Whelnn Bhr cul !

whi ch pernlts greater ea esign, w thout cons ralnts on_the ndi tions
of operati ofl§PTERG prle hamsangnd rfsléﬁquenfé‘{ 2ff ukhaed ost e'é%-réﬂlt'he

pr es?nltto It NVRBEkieON ¢ Sphaatib% n%&dgimme ;&rﬁm emaﬁﬂﬁtﬂg v‘Bl é &lts’csbsgl SO
constitutes,_ an oyervo e pro io ese an S an
advant ages, t&ﬁlC¥ rlzﬂg EgégwﬁF £o§b SREFRE Hg‘ Eﬁh}%ﬁadlng
t he text whdebckdbledws, iar e BEsEaondad 3i 454 .ci r& Ui Td:sfffetrieextt ype:.rrenlitoned
initiall yW| %Elpﬁﬁglﬁét h%hggﬂnsairgidgo%é&/ a'Ethieoﬁ/alo L th eL0RE %nce in

parall el conpriSe an i nductive i'npedance can beé varied
in a controﬁrequ#anﬁerLSIde§0pabﬁdcGMaEPyAaﬂvéﬂDaéé@us enbodlnent t he

| nductige |mpedancen COBBRYSREiofiall MINIUSES, thee PhLEBRYa VARG NG Of
which is inserted into the circu
circuit and the overvoltage protection circuit consist

~ of separate elements.

Objects and summary of the invention
A first object of the present 1invention

20 consists in producing a circuit of the type mentioned,
which allows better control of the lamp pre-heating
phase.

A further object of the present invention is
the production of a circuit which permits greater ease

25 ' of design, without constraints on the condlt:Lons of.

' operatJ.on of the pre-heat:l.ng c:chuJ.t. ' |

Yet a further object of the present :anent:Lon

is that of producing a pre-heating circuit which also
constitutes an overvoltage protection.

30 These and further objects and advantages, which
will be clear to those skilled in the art from reading
the text which follows, are obtained in a circuit of
the type mentioned initially, in which the means for
modifying the value of the impedance in parallel with

35 the lamp comprise an inductive impedance which can be
varied in a controlled manner.

In a particularly advantageous embodiment, the
inductive impedance comprises a transformer, the

primary winding of which is inserted into the circuit
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-4- containi ng _t he. Iarrp and t he secondary wi ndi ng of which can be CL
short-circuited- through a controllable switch which.alternately t akes ‘on. a—» .

cl osed or open condition. In this manner, in the pre-heating. phase the -
secondary w nding of the transforrrer4 <s short- circuited, in such a

‘way that the-ggthyaifgt th@pq@a&feaﬁ&eehgysaésga%gawnmggﬁ df Eioh Vhen

the circuit of the seCondar wnding Is opene ce ten s to

infinity and®3®nid%r F?Wﬁecéﬁﬁ%e@ntthﬁ‘b%n@e §@§‘ﬁ'r”§)‘lﬁhé~epr$‘f’m¥%‘fht ends -

to infinity wiHiensakterngtbdiyWwearRekhencandibsea et 6pBh’ ebhabkeosw t ch
cl osed and the COﬂdlic.lgO of controll abl e ﬁgﬂetCh open n:odlfl s the, total

val ue of the inpedan Toar BRPBRTw 1P t gseatRR of the
resonants f r egeeotgany t heindiady ci |ochi tthédvebﬁaaﬁnnﬂaa: tlils arshogerent  of
th bl Il el

e vt sl s sore aniyah HuigoRRALothe LA o bbbl

with the lanp can be Suc ntro ation ue of the
i nduct ance c3@%Rsb¥nthe arimayny |1F131!¢ﬁ3 konregar afihen dhe mml@ﬁ)rs and

hence in thetkhet aéc@sﬁha.e.yotnhhﬁn@aa%cbtp%%a | RRANAdlandd edfies | 89D. The
alteration in #he val ue .of . igb_ﬁrtal capamté;ice inparallel with the |anp

i ncl udes a vAPTERTEY AR ﬁémr" Int ITRRAANGE t$REW JPY age on

t he el €l r oddse oiJriin&ryatIpndEhtonmdenl@y | s:rrmkfetx&m@cu:retaiéa: tie
appropriate ng t taq. whi ta on t.he
el ectrodes c%éﬁ%mg&ée tof)fl ncr eg‘péfﬂagg delswt%cglaus g oifh? he
| anp. Just a@ondithenknofin eontuelliableedswitene: wofmodlfles the

t enper at ur e- ﬁ/@ﬁéﬁb{rsmé%ﬁrt HHSE S mSUSA T £ © Eﬂamemhﬁfehu%é“eﬂeﬁﬁﬁ ve or

p05|t|ve coeffé b’F resi stances, so also in resent case the
possi bi | i ty 3 nGERELcI HRRdV “Eeébﬁ Bh?hé'etﬁqn@tﬁlitt Prequenc¥c&fdafle open in
the pretheatlomd piiseustd cl osed in the firing phase, by adopting a

correspond, ng cont | o4sghhe8heklF SHig!sbehReBethl s, Yt HIEMIR L0,

of a controlllt,dﬂ‘étﬂmce and of the capacitors in the circuit in
parallel with the lamp can be such that the controlled
variation of the value of the inductance causes an

20 alteration in the configuration of the capacitors and
hence in the total value of the capacitance in parallel
with the lamp. The alteration in the value of the total
capacitance in parallel with the lamp includes a
variation in the resonant frequency and hence in the

25 voltage on the electrodes of the lamp. The variation is
_made to occur after an appropr:.ate pre-heat:l.ng ‘time,
subsequent to which the voltage on the electrodes can
be made to increase in order to cause the firing of the
lamp.

30 Just as in the known circuits based on the use
of temperature-~variable resistances, systems are known
which use negative or positive coefficient resistances,
so also in the present case the possibility is not
excluded of keeping the circuit of the secondary open

35 in the pre-heating phase and closed in the firing
phase, by adopting a corresponding configuration of the
circuit in parallel with the lamp.

In practice, the opening of the controllable
switch can be obtained by means of a control circuit



-5- which opens the said controllable switch-after a phase of pre-heat i-?"r'i'g"‘
- of-.t he’ | anp on t-he basis of the reaching ofa prescri bed condit-i on; .“for - )
exanple after a preset time interval. The “det ay circuit. which-contr.ols-the

switching of the controllable switch caR be activated by a standard switch

for turning vﬂihél'ﬂeobéﬁﬁ the %ﬁ‘i r EORE Lo LLMIO! sPitaht QEE@E' el ghde @

presence senﬁ hﬁ {__ to §a¥ iensor whi ch_detects th resence of a
person near YhePEeTRERELAA(CELEBRaLPERI PP thEnbASH S 10f I"é&?p regqhing

pre- hfeatl ng. oﬂ'ha Presdrilean co@iﬁﬁ@}mmoka@&dmpn t%ﬁeﬁa&e pieset g

t ransf or ner up rimary. w.ndi i ch ca wound on
two | ateral l(%&setwcor ?1 $ﬁ%g é"ﬁ# p‘%ﬁﬁ e ?Wé 25 e%té

wi nding 3s aswiat@bul@n OtfhethrenCOB\trblhbblEurstsmtlch caatvabtaa@mjusrated
characteristiesg I3 Clut

I nvention ar efl ndi ::%t gg‘ijg)%e atta %anﬂl d%ﬁt C a| ns. ﬁgrl ef tlJ(?gscrl ption
of the draw¥RfiCHReCORFERL AF walEepBabivety BYde? sSPEEESBFeRRRSAHA the -

description ghatthe 86t aghed déﬁ%ﬂgwn/ﬂbﬁhd&l&a&satmn reBeriddd sxeqpl ary
enbodi nent of the invention. I.n th Fi i ovvs a di agram of the
ﬂ%aglga% ¥

circuit accHUrTg tBfhe é’r?t’?cd’r?' t PBFREh O of %ge at
t he | ani0 verkamp § raeﬂhencyreﬂzgati%nghows a current/ magnet ic fI ux pl ot

relating to the tra folgyics h re- i C a
circuit, simlar tonf%e (rﬁccSIlJté ﬁaﬁ &%%Jbg? q—‘%%l% \%‘PFérrp %s 5
shows t he cagenfihpur rapsformer ¢¢mpnmf @moerunnoupbedaszrniarme

circuit of Rj | S r gt nki.guLaki t cuit of
Fig. 1. Det algré%ﬁaegc??lﬁgh ngsba Qb{lﬁgeﬁ? | oﬁaslaggﬁl E‘rl“@;s 3? tcl'hé

el ectroni c reeEe off| Fhet éaapéfpﬁ@ea'ewbh{lg ﬁhﬁcﬁe&loéldéé-'é'er‘rﬁfﬁilﬁg)rls
expl ai Mg teranyeat bANth& &61tiat! EORPI s which are

Further advantageous characteristics and
_ embodiments of the circuit according to the invention
are indicated in the attached dependent claims.
Brief description of the drawings
20 The invention will be better understood by
means of the description and the attached drawing which
shows a non-limiting exemplary embodiment of the
invention. In the drawing:
Fig. 1 shows a diagram of the circuit according
25 to the invention;
Fig. 2 shows a plot of the voltage at the lamp
versus frequency;
Fig. 3 shows a current/magnetic flux plot
relating to the transformer of the pre-heating device;
30 Fig. 4 shows a circuit, similar to the circuit
of Fig. 1, but with two lamps;
Fig. 5 shows the configuration of the
transformer in the case of the circuit of Fig. 4;
Fig. 6 shows a different configuration of the
35 circuit of Fig. 1.
Detailed description of the invention
Shown in Fig. 1 is the electronic reactor
limited to the elements which are essential for
explaining the invention. Circuit elements which are
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-6- not relevant for the purposes of the present explanation -and e
Wwhich are wel ] -known fromthe state of the art are omtted. In respectQf---..."
t hese reference may- be nmade, ‘inter alia, to the prior publications citedin .. -
the introductory part. The circuit has.tgmternminals 3 and 5 which can be-

connected to_a sour ce of-glte nating voltage. The alternating voltage-is
suppl i ed to 8°Fi|tE¢levan trf‘t[é?Fto & ocPRFPRFe2. Wio t thEsi sSPEPSSREL ches

7, 9 gogtrgl éﬁplhyiaaitemnta?ﬁit vﬁii@luiayf—élwegi RnbyAe flgqu;t Haersltsgteiabgd _
provi ded a put.s o rectifier in_order to s a | oa
L C Lol il i
Wi eat e e esnt®r Ediaphi 0) gi8e> @ i ithhe
transi st gr 9thleniﬂ%&%hh%lto‘£‘i£ ggtLJ%e. | anp, between and in series with its

el ectrodes 13, 15, Is connected a circuit conprising a first gaﬁacitor 17,
pl aced in parallel wrhg cH&auddp hasatva teramisiale 3viand &5 cwhiaht cpranch

19, conprisipg &smtaitedaRacid Okodick o¥er hetehhPiAgPWdMiaqeN Ndhag 23 of
a transforner éndl c%t.ed overall as 25. The transforner 25 constitutes the
i nducti ve i nPEEERBEtING: Folbags,its | supRlied cFovar Fidiken dnpand Bhen

i nduct ance 2¥oand a tdvtilfLewpacdtor T80 aksankisBoRar tswitidhels Manper gknown

per se of a Lrcuit, .conprising.,t lanp L, the capacitor 17 and

the brangh 15?’“‘?’585'3‘8%?&“ &h coqmﬁ@cq t cr?r%e"ﬂ YRR ]F’égwflspﬁﬁown per

se and will set e xptaiitket | at gthat entpetai bf The treutsifster Zpi fnhes 7

and 9 are br t ; t |0t t rnt.e break in
srdbt ab %&%ﬁéﬁ 'y il{%%fg %gtfcg&gegﬁﬁgg%‘éd E‘ﬁge%%ﬁ BY19

order to supply the | . . [Wor ki Fequency fL. The
_ secondary of the traffforkead2singwitcal@d eemiisdes aontame ed: t wlthdi ode

bri dge 33 anHeh@ed C@ldcHdctds SYB)Ch18). FThRecEW tich IRorhidb€adsi sh of a
(LSt oH8L) PR S SRl it 8700 ELPOALOT bl
lamp, between and in series with its electrodes 13, 15,
_ 1s connected a circuit comprising a first capacitor 17,
placed in parallel with the lamp I and in parallel with
a circuit branch 19, comprising a second capacitor 21
20 in series with a primary winding 23 of a transformer
indicated overall as 25. The transformer 25 constitutes
the inductive impedance of the circuit in parallel with
the lamp L.
An inductance 27 and a third capacitor 29 also
25 forml part, in a manner known per se, of the load.
' ecircuit, comprising the lamp L, the capécitoij_ 17 and-
the branch 19. |
The operation of the circuit described thus far
is known per se and will not be explained in greater
30 detail. The transistor switches 7 and 9 are brought
alternately the one into make and the other into break
in order to supply the load circuit 10 at a defined
working frequency fL.
The secondary of the transformer 25, indicated
35 as 31, is connected to a diode bridge 33 and to a
controllable switch 35. The switch 35 can consist of a
transistor, like the switches 7 and 9. The opening and
closing of the controllable switch 35 is controlled by
a control circuit, represented overall by the block 37.



a control circuit, represented overal | by the bl ock 37. -7- The

. ftransformer. 25 and t he associ.ated ~control circuit 37 coﬂstrtute a device
~for " pre-heating the |anp, which behaves in the follomnng manner. \Wen t he
lanp L.is fired (lanp cold), the contrdlFable switch 35 is cl osed.

Under(']'I ‘these condithé®ntragwfoifier | P9 aihla lttlflee bﬁéaﬁblf&%ean%&mt hel7
second capac; t or, conn n parallel with the first. capacitor
The frequerfcy ot % nar?c?é‘%e’ﬁb&een fhedPVAGE: afCE BremeRHEngwE R paci tor s

17 and 21 |.‘Emgp,vewhixyh(bghnalvesrglnhEheaf)alzldminQQmanﬁerr 2 L (C17 + C21)

(1) where: L is theyl 7 IS e it ceoft crtor 17;
C21 is the capacrtance 01%}?% aci o?‘g %i‘%ﬁ %%pof ?ﬂcg)bur S of the
vol t age VL esntrellabde L m&@th@ﬁreqsencylbseﬁ supphders ithesated by

the curve Admuftfond, Wisreokl £Nshealins dHe BLLACH V@ "BRE Nedeauency,
correspondrﬁ_&l |s situatjon to a voltage V1 on the n‘& I s vol tage

is below t ?/0??388 dn Sapacities of 1t P—Fgg@qf}ﬁfﬁ% jimnparapiled twith
eI ectrodes tieat ﬁrrsﬂldefaptdaﬁ.tﬁfrf eqty .of Thae fHegeEAcT | W t FHhAdEe

pacrtors 17 .and 2 certgLn ea I ng i Qd, the cont
circuit 37 caftr"é% - %’é obﬁﬁpﬁgaﬂ?et 22 5‘8 ‘{%’\H%ﬂ: r?s"éi]uently,
t he i rjdedarizke s qimendupndaglyominglrhge%apécihertwmsforrrer 25 tends to
infinity. Simlarly the equiy, I.en n n by the primr i ndi ng 23
tends to |nf| nity. Theref ore he ﬁcatpggef? geﬁfggcorres di sconnec é fromthe
| oad circuiWheXg@th a consequent alteration in the frequency of resonance
bet ween thq,r;{rglugﬁ@nﬁed@gtgﬂgethe capaci tor 17, this frequency of resonance
beconmes (agaj j%norr ng the, capacitor 29): fOlL = 2 LC17
(2) The vo?‘ﬁa@e" LR ?\%aq’h%nﬁev%fsﬁ%et‘l’@éﬁ-’pﬁ‘l’? }fequency f in this new

confi dif at ie2l i Bs relps es@paCiftance of the capacitor 21.
The shape of the curve of the voltage VL on the
lamp L versus the frequency f of supply is indicated by
" the curve A in Fig. 2, where fL indicates the effective
working frequency, corresponding in this situation to a
20 voltage V1 on the lamp L. This voltage is below the
voltage necessary for triggering the lamp, while the
electrodes heat up under the effect of the current flow
through the capacitors 17 and 21.
After a certain pre-heating period, the control
25 circuit 37 causes the opening of the controllable
switch 35. Consequently, the impedance on the secondary - -
winding 31 of the transformer 25 tends to infinity.
Similarly the equivalent impedance seen by the primary
winding 23 tends to infinity. Therefore the capacitor
30 21 becomes disconnected from the load circuit, with a
consequent alteration in the frequency of resonance
between the inductance 27 and the capacitor 17; this
frequency of resonance becomes (again ignoring the
capacitor 29):
35 £01 = 2 LC17 (2)
The voltage VL on the lamp I versus the supply
frequency f in this new configuration is represented in
the plot of Fig. 2 by the curve B. At the working
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the plot of Fig. 2 by t he- curve 'B. At the worki ng -8- frequency L the -
.-;voltage on t he Iar'rp -passes fromV1l to V2, that is to:say t@a~value V\hICh

. causes firing. Si-nce tfansfer. fromthe condi ti on” of oper at i on-wi-t h-
controllable switch 35 closed to the-dhdition with svmtch 35 open is

controlled byebigntly Gl il votvdde P8 LALC 1bBEPLOMIAN HiFRRO akbon. o

t he reactor manner a part od| ment the
control ci rU@vt tb?tca-ﬁ t‘i@ St tQ @hﬁﬁéﬂﬁaﬁbl?hnﬁla“@ﬁtsc@ltrlnml ch opens the

control I abl e sw t chg3acaf tt%‘ar%ﬁﬁdﬁ&ﬁ MAgd clondl Hidher el opérbﬁtigﬂt rol
circuit 37 can_be associf Wi th a presence sensor

activation BittPheCeREE] &n SRS eSencelesed gft s (’5’% SCBB éEt"@H. The

pre- hgagl ngwﬁlthctswt:.ta:lhsmieme’me:ss tcttﬁxﬁmﬂrh el thg et e O&Bfémbﬂ BOL Mkl y
provi de |nrector is 1 Lch cuts b0 i the e

defective Iaﬁ'p OS%Z’]IG fT° %/ﬁ%mvgﬁ?aageﬁﬁ the er}:ec odess éﬁ%t iﬁappens
is that in the desdwredf mrxmrxactmn/eaImlquﬂea:thansimpherembwwents

saturated, kphg. éd}ﬁ:M réﬂi‘:cﬁiewﬁg ddh the Q”éﬁ%.é}&ﬂ!ﬁ?éf& thagyt he
val ue i O (Fi at the W|nd| ng 23 hehaves 1n a #r éFreswtlve

manner . cOnsgaeaﬁr’ﬂ:ywmﬁé ReRmfthe iRt ale RYitehy Tf 8| | s once
agai n 1brougheaheeﬁvfmea @finieh 6. it 8eI1.0Thel ,cont ¥dll heled@st r 8zosaact ed in

par al | el %h t he caf é‘é r“ﬂé_' and t he vol tage on t%e Z:'l trodes 13, 15
falls, retuPfii I tHe=Val 12ofPLGEN5%- REBEPHg PhdsEC RebPBEERt ed i n
Fig. 4 is aactivaeittion wifl &the airmeiidi mhen tife Mxpsdncduefwat herwonl anps L1
and L2 in the ssf@Biegoad circuit. Elenments identical wth or

equi val ent to those |I ‘ustrated in Fig. 1 are indicated with the sane
reference nuneral s. Thee @rathepfendt ¢heceib | adge arkeplnrpest eBhgs 13A

15A anSﬂS13Bové§301|t%§lée(‘ptﬁdt@dtldd“§id‘aﬁaqq ok ided i@@e&@@@ﬂ BEanch,

with a couplin |nductane43a ri, mar vmndln h_i s, wound on
t he sane coFblgf tRe 1 ¥ %FBrr?é’r 5251 DF'&gr%’tﬁm?Y‘E%?l Ve é?gg‘éﬁf"gﬁ in

Fi g. 5 i3amptl® as to limit the voltage on the electrodes. What
) happens is that in the event of a defective lamp, the
transformer 25 becomes saturated, i.e. the current

20 flowing in the primary is greater than the value i0
(Fig. 3), so that the winding 23 behaves in a purely
resistive manner. Consequently, the resonant frequency

of the load circuit falls once again through the effect

of the capacitor 21, which becomes reconnected in

25 parallel with the capacitor 17, and the voltage on the
 electrodes 13, 15 falls, returning to the value vl of

the pre-heating phase. | |

Represented in Fig. 4 is a circuit similar to

the circuit of Fig. 1, but with two lamps Ll and L2 in

30 the same load circuit. Elements identical with or
equivalent to those illustrated in Fig. 1 are indicated

with the same reference numerals. The electrodes of the

two lamps are indicated as 13A, 15A and 13B, 15B,
respectively. Indicated as 41 is a lamp supply branch,

35 with a coupling inductance 43 and a primary winding 45
which is wound on the same core of the transformer 25.
Diagrammatically represented in Fig. 5 is the
arrangement of the primary windings (23, 45) and
secondary windings (31) on the core 26 of the



. -

arrangement of the primary windings (23, 45) .‘.I*_-:éfh_'(:'i:."s_e-(:ondary wi ndi ngs"

“( 3-1_)" on the 'core 26 of the -9- transtermer 25. The secondary is
~wound on the central linmb, whilst the two prirmari‘es—are wound on the two -
outer Linbs, in such a way as to be mut9ual |y uncoupled. Illustrated in Fig.

-6 is an arr ' i C e Ltors 17 agqiz ane ar in
selri es rat hg?gﬁggﬁkﬁlﬁgp\ggdl IhT"e]l[“L:l ?%gggralh%gr 35\}mvr71 I Ng ég ot%e?h%él?gg%%:‘ or mer
25 i s arrangd@bin wurst ethgi ttWe herdampadesorane . wpHndhien wiie wHER t he

control | abl gyt ¢imB3,i $nCkastdal REg- BeatbNBePRAEAAL1¥NAnEdRRILRr 21 is
bypassed i nasnmuch as &'he egw val ent [ pductange seen b{% t he er marg tends to
zero. Conversely, whehUEkZatsa:rofl 2 sl t &F 387 s2bpaResmePke LBui val ent

i rpedange t@hdeht alenfecdpdyitost he tawd (r?ipa&ji:éOB&]::&ﬁg_éﬂg il léermaaﬂ )
arrangenent _of . capaci tances in rjies,,the val ue of. e S an the
Tl uoor T nEahERethar a PRl f ke, Bt apiinaY Pinding 2T 4FTERE0 on
of Fig. 6 dtkhesfofrmem t 25 solsiti anrafgédg. it beaAralidlhe with er bhe

arr angenent agaci t : | i r | Lhe

swi t chi ng o?Q‘E’ .Ee:aggcn&t 23 2y il %#’35 ’gsg%‘ﬁ i et%%ﬁ%%%‘?gﬁ,ﬂ of

the capaci88rsis cipged (pre-heatdngoihanf)at i BRe oraprgitor thk #fnding 23
is in seri epyphkledhd neadfdt Ods 2¢heWghsiralBnti Gndudtande ided@rrbyl el wth
the said cagﬁm tor., Furt herm)ée, tn the first, case w.th tqﬁ_li%ﬁ)en{:g%of t he
cont rol | abl EBEwi BFHTRLY; [ HPYF  oERur £8FPom &ORSR5S§INAL i J th

capaci tors ennpaodllabllet 0 swidmif i g85 at isn wipemesl,ngltheapequivalenh t he
second case;pReaaRRAl terfls 86 QARIRALLANRY Sthd CRuaS Sedied [ @9Sf er
froma configlration with singlé capacrtor to a configuration wth two
capaci t ors PRAse) eformpapotarxangamenfovel eFaPerRAtaBRES AFenBEF&SEBoncept i s

appl i eds nagiky vAtudSeoPl whikh tilsaN$b8EsMethan WitHe vaguendafEy theircuit

with controllabl e _openin as,to.transfer fromthe phase of pre-heating
to the phasgagﬁcﬂ-itﬁglﬁ& pﬁe%}ngle capacitor T7

The circuit solution of Fig. 6 differs from the
solution of Fig. 1 both in the different arrangement of
the capacitors, and in the different effect which the

20 switching of the controllable switch 35 has on the
configuration of +the capacitors. Thus, in the
configuration of Fig. 1 the winding 23 is in series
with the capacitor 21, whilst in Fig. 6 it is in
parallel with the said capacitor. Furthermore, in the

25 first case with the opening of-the controllable switch
35 transfer occurs from a configuration with two
capacitors in parallel to a configuration with single
capacitor. In the second case the opening of the
controllable switch 35 causes a transfer from a

30 configuration with single capacitor to a configuration
with two capacitors in series. In both cases, however,
the same inventive concept is applied, namely the use
of a transformer with secondary «circuit with
controllable opening so as to transfer from the phase

35 of pre-heating to the phase of firing the lamp.



CLAIMS 1. Gircuit for firing and s.uppl yi ng a

~ comprising: -. - aload circuit (10); with at [least one ‘“W)Eh ;.f
.-~ neans (7, 9) for supplying . the said di sch \ \ \

parallel with the said lanp (L), a_-ci!.ﬂcuit corrprl @ast ohe

arrangenent - of capacitors (17, 21); E pggans ~for rmdlfyl ng the value ~

of the total inpedance in parall el he said | anp, characterized in
that the sai d-means FércoHddi f §eRg flirding| asdofsuppleing eotdischpsdance

conprise an iagpGt b\gﬁph_—r_{gg_ggnce (23, 25, 33) which can be varied in a
controll ed manner. reuit according to Claim1, characterized in

that the said i nd@ctiqAd i phEaahte (193y WHitdh anlsestarqnal dhsghasaer ol | ed
manner cBnprises datpanqgfgrmer (25), the primary w nding (23) of which is

ted into th I nj t he | L d th d
(31) of whi ch canTE Ehot7cid bui 19 (THRRIG ¢ FroPaBl SSLiF fleas)

whi ch al ternat el yltaallpes on a closed or open condl tion. 3. Crcuit

according to gkraj:lelorw t® ‘._?.%ar agtariy d%gpagrghat at hgjyahiation in

t he val ue of the |ndu tive | ance Inclu l‘teration In the
sai d arrangement SP“'PEﬂééFlSor%t (&?aS‘Qlynan@ré;memn’corpﬁ ncapacibens
capaci taoce in paraklekiw;th the lamp (L). 4. Circuit accordi ng to

Claim2, characterlzed [ that i he s | d cogérollab e mﬁtcg £ i's
associ at ed a~cont P6PRE; r %‘% % Kk ﬁs YReB€ai P*cont?®l | 8BF&Lswi t ch
closed in the pre1h@et1|amg:eplias@amadle[leMthhehsaisdldoﬂhh@I | abl e switch (35)
after the saj ﬂ aRiay gnh ?5 lL.ng of the lanmp (L) on the basis of the
reachi ng of prescri condl . Circuit according to daim 4,
characteri ze&-hien sabd metams fox dﬂoébfwxm thier cualueopshs thet heaidsai d

15 total impedance comprise an inductive impedance (23,
25, 33) which can be varied in a controlled manner.

2. Circuit according to Claim 1, characterized in
" that the said inductive impedance (23) which can be
varied in a controlled manner comprises a transformer

20 (25), the primary winding (23) of which is inserted

~into the circuit containing the lamp (L) and the
secondary winding (31) of which can be short-circuited
through a controllable switch (35) which alternately
takes on a closed or open condition.

25 3. Circuit according to Claim 1 or 2,
characterized in that thé'variation in the value of the
inductive impedance (23) includes an alteration in the
said arrangement of capacitors (17, 21) and a variation
in the total capacitance in parallel with the lamp (L).

30 4. Circuit according to Claim 2, characterized in
that with the said controllable switch (35) is
associated a control circuit (37) which keeps the said
controllable switch closed in the pre-heating phase and
opens the said controllable switch (35) after the said

35 phase of pre-heating of the lamp (L) on the basis of
the reaching of a prescribed condition.

5. Circuit according to Claim 4, characterized in
that the said control «circuit opens the said
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controllable” switch (35)  after a predet er ni-ned time fromthe starting -
~uyp of.the circuit. 6. - G rcuit agcolrdifAg-te-Cl aimb, characterized.in,

- that a preésence sensor (S) is-associated with'the said control circuit. 7.

"Circuit according to one or nore jef- the preceding clains, .
characterized in that_ it copprjses_a first capacitor-(17) .in parallel wth -
the said IaﬁﬁnFE?&éﬁg}ei ns‘ﬁg?fam ef 3% t REYRE <& dPFP15§{:e€’&|5§€Fit oFipe7) a4 - -
branch (19) fgﬁﬁpth(&i ggagtiﬁgoEg @gpagbt aﬁ.réfﬁii:.i n series wth 'gle
primary wi pding of the said trapsforner 5. 8 _. L rcuit
accor di ng tg’one oraﬁ%Fgl faﬁcrﬂrr@nﬁ t%° 6‘?%*\’5?‘;& gﬁ?%r@dzaﬁﬁflﬁﬁﬂ B

conpri ses, thaparalgmdseriden sdmseni (IS) ap @bspopcdatiedstwidid theesand

capaci tgr (ddntfd) Lir8g§kes W th one another and, in parallel with one of

the said two capacitors in series, a branch containing the pri rrarz wi ndi ng
(23) of theZsaid tr&asFBiker acprdigg to @Preui Pr adsdiadi RE tbBheone or

nore of thPepeAtAd Y aGhd,Beh&FddEét Bidd Cfini BhhRalit lesffPIdSE£Sat WO

I : din,th id f

uncoupl cd pfITAEyCAPRGLEGE (39) 39 PAXRLLEl it 8 LEeuh it 8Bt bL0 ai m o
charact eri zaddj, n inhgjardlleliwith athéosatd Elrsthampaciier (PF),wath three
| i mbs, 4 phe gﬁ&ﬁ@ﬂargé’?") ”gggﬁggigﬁﬁ%‘“ﬁggdsé?@ohﬁe SSQL%T?}L%'G' ﬁm%?{‘d'hhe two

primry w ndings (23 erng oné on eac ateral
linbs. 11. seriegsrcwiith &beorpraparyt owindingns(23p ofindthe9, said

characteri zgdah8fbbakr §269nPri ses a branch (41) for supplying the two
| amps (L1, L2) al so_havi n% a coupl,ing i nductance (43) and a, pripmary w nding
(45) wound Bn the cELECYAT: RECOFAANG HXOHenqr @Iye of Claims 1 to

6, characterized in that it comprises, in parallel with

15 the said lamp (L), a first and a second capacitor (17,
21) in series with one another and, in parallel with

_one of the said two capacitors in series, a branch
containing the primary winding (23) of the said
transformer (25).

20 S. Circuit according to one or more of the
preceding claims, characterized in that it comprises
two lamps (L1, L2) and in that the said transformer
(25) comprises two uncoupled primary windings (23, 45).
10. Circuit according to Claim 9, characterized in

25 that the said transformer (25) has a core (26) with

' three limbs, ‘the secondary winding beiﬁg wound on . the
central limb and the two priméry windings (23, 45)
being wound one on each .of the two lateral limbs.

11. Circuit according to Claims 2 and 9,

30 characterized in that it comprises a branch (41) for
supplying the two lamps (L1, L2) also having a coupling
inductance (43) and a primary winding (45) wound on the
core of the said transformer (25).
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