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t he Energy-Saving Operation 5 of a Fluorescent Tube DescriptiiﬂgqggT%ZQUB
present invention relates at first to a circuit arrange nent for the

ener gy-savi ng operation of a fluorescent tube according to the preanble of
Claiml1l. Such a fluorescent tube genenally, consists of a tubular dis- 15
charge vessel nade of glass, into the end caps of which ther- monic
cathodes are nelted. The. discharge vessel is generally evacuated and
filled wth argon and nercury. At both end caps, the thermonic cathodes”
are routed to the outside as two con- nections each. Such a

tube is then electrically 20 and nechanically acconnodated mmmmm%mﬂmwmnla
these connec- tions. The opertlte onf dfhesuldwentflamwrescent tube I'g nostl
effected at an alternating current supply, with a reactance coil and a
glom/dischar% igniter, , referred to as_ starter, being required
for striking, Hﬂﬂ§1§a§raﬁ§gﬁ§ﬁﬁé £PEWEDS EPEEIYTRBVIRECPREERELM | and t he.
stapter inply an additional ofeaergpogesaenpt rabeor a reduction of the
efficiency, respect- ively. Due to the fact that such a fluorescent tube is
a com paratively economcal and reliable light source, an efficiency in
the order of only 0.5 is accepteBes@0iptiPs known to use an electronic
bal |l ast - (el ektronisches Vorschaltgerat) briefly referred to as EVG - for
t he energy- saving operation of a fluorescent tube. For this purpose, the
EVG i s connected between the alternating current supply and 35 the

compectm o rdfsdnte inventesaehe lhties. atwftilrstheor eacl ascet lddddride-

}IlIIllll%;%g%lkwelLhe&bblgabhnglbberatlon of a fluorescent tube

according to the preamble of Claim 1.

Such a fluorescent tube generally consists of a tubular dis-
15 charge vessel made of glass, into the end caps of which ther-
mionic cathodes are melted. The, discharge vessel is generally
evacuated and filled with argon and mercury. At both end caps,
the thermionic cathodes are routed to the outside as two con-
nections each. Such a fluorescent tube is then electrically
20 and mechanically accommodated in brackets via these connec-
tions. The operation of such a fluorescent tube is mostly
effected at an alternating current supply, with a reactance
coil and a glow discharge igniter, simply referred to as
starter, being required for striking the gas discharge. How-
25 ever, the reactance coil and the. starter imply an additional
energy consumption or a reduction of the efficiency, respect-
ively. Due to the fact that such a fluorescent tube is a com-
paratively economical and reliable light source, an efficiency
in the order of only 0.5 is accepted.
30
It is known to use an electronic ballast - (elektronisches
Vorschaltgerdt) briefly referrad to as EVG - for the energy-
saving operation of a fluorescent tube. For this purpose, the
EVG is connected between the alternating current supply and
35 the connections of the fluorescent tube, with the reactance
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*ACTI ON* 05 FEB 2003 2 coil and the starter being replaced. Froma circuit
engi neer- ing point of view, the EVG thus represents a six-termnal net-
work. By means of the EVG an efficiency in the order of near (b EF&7(08
achieved. 5 A great disadvantage is that electrical appliances, such as
e.g. lanps, in which conventionally operated fluorescent tubes are

enpl oyed can only be retrofitted to an engergy-saving operation with EVG
under extrenely high efforts and expendit 10 ures. This is because a
retrofit would mean tinme and | abour- intensive installation costs apart
fromthe procurenent cost of the EGY, because in addition to the reactance
coi | ambiheandttive etatereieing c&pliaggdnodir@mhaveireubs pRBLAGRHET 15 The

i nventi gfy i & {herd ieulased evd hauebirepirekendeval gpxatetnifdilinet-
ar r angenent W%lch renders 1tself for retrofitti, nti oned

ng_the _initiall

f1 uor et - tRH NGNS, OF ﬁ&QeEN§nﬁ§reﬁ&ﬁClFHEYeﬁQrébgsS59ﬁ§ 8ge?§??§%. 20
The solutdg vd ddhievelj.ect is effected according to the char- acterising
clayse of Caiml. According to sane, the inventive <circuit arrangement
conStitutes a quadripol e which can be connected with the existing cabling
in a sikpireatardicadyiangage: ie G@@ﬁiﬁde§¢rﬂﬁéll?ﬁ@%%aVﬁéﬁ'CEHﬁ%c?gng t he
i nventiye, Cifan?d GW thdchaReaRRRtk iahlalljabplaated Beudesscestt oubeke sure
t hat the 1 nput tg%ginals f %ﬁe % aergglg fgrnha %erkes_gggpg tion wth
the t wRRDMRIQWS B0 R YoRE &FETCES AT WPt A%t REIPEIYARTANCE coil, which
i s conngsdckion partl EMG undelre exitiremedly- high edfoshs sn@peyPer@Htthat the
out put term s Qf quaqri-polse a n edigbeghyl cabbyrw th the
t BCOI’H'FE%S'I gﬂ'lsls 315 'Eb%gaglt%ﬁelré ?#&Q%e{ﬁ.t Fﬁug?hg‘?alr‘egle%tg, i néerchangi ng of
i ndi vi diret ercpirnredinisdied Lait ioay wos4iss 2PRESpECOMY EP§, PEPEYEEmERE oSt

of the EGV, because in addition to the reactance coil and the

starter the entire cabling would have to be replaced.

15 The invention is therefore based on the object to develop a
circuit arrangement which renders itself for retrofitting the

initially mentioned fluorescent tube in a simple manner for

the energy-saving operation.

20 The solution of this object is effected according to the char-
acterising clause of Claim 1. According to same, the inventive
circuit arrangement constitutes a quadripole which can be
connected with the existing cabling in a simple manner after
the opening of two lines. When connecting the inventive cir-

25 cult arrangement all that has to be done is to make sure that
the input terminals of the quadripole form a series connection
with the two connections at the one end cap and with the re-
actance coil, which is connected in parallel to the alternat-
ing current supply, and that the output terminals of the

30 quadripole are connected electrically with the two connections
at the other end cap. In other respects, interchanging of
individual connections or terminals, respectively, proves to
be uncritical because of the alternating current operation.
Likewise, the series connection comprising the input terminals

35 of the quadripole, the two connections at the one end cap, and



be uncritical because of the alternating current operation. Likew se, the
series connection conprising the input termnals 35 of the quadripole, the
two connections at the one end cap, and 0 5 FER 7nn3 3 the rBacfdnee?ddd!
which is connected in parallel to the alternating current supply can have
any order. Insofar, the connection o% the inventive circuit arrangenent
can princip- ally be perfornmed by anybody. Furthernore, the already exist 5
ing reactance coil will be retained upon a connection, because it assunes
the function of a pre-filter for the inventive cir- cuit arrangenent, so
that the construction of the inventive circuit arrangenent requires only a
smal | ighd addadtiamrespade wwidhcds kennegitedennegpacadheli tal Ee 10 Dependi ng
on which site fthe |jne int i e r ' on i s ened upon
connecf%kﬁ?ﬁqﬂgéﬁaﬂéﬁgiepg %8 #ggcggipﬁg% %g@thgdfgbu?ﬁg§??ﬁé %ﬁ?put si de
of the danvemtiian ofi thei tinyentd ver ¢gér cvd Le AFERBIENENEr AR PFOWFERr the

proper b9 J wtﬂé}r’f&ﬁnetdh%yciah%bugar raRGeeRRbrehe takant eeaty bxlisiged. For
this purpose it is sinmly ngglgge wi_t.h short-cir%uigﬁg nde%éggu%% its
exi 8t i NPDIrERAGHANGE M Hase POF WFi-EHEffe "PSFaft &P IS F6R%t ed on the i nput
si de ofit hesdumesnttnee fainctlion ofr rapgemditl tier am steahnygrbuse yChe™

repl aced wit | NG 2Q.f i 8onNeer ted AL entheeexisting
brackef“ﬁ%% eéghqéﬁgﬁa’l%Op&gf§§$§%?ﬁggfﬁégﬁ?iSe,circiht arr angenent

agai nstciovar to &k rangenemie Feakd I&isr ORLY &r SHAddneRt LRah2hECTefPfFtted in a

25 partifdl @ baduplleaderes Ronmichlilly.is integrated in the fluorescent
tube or 1n one of the end caps of the.fluorescent tube, respectively. In

tht8 case, only the fluorescent tube has to be replaced so that any
intervaupending o vhieh stiiteg theallineg indoomhicld tha FHRFREF &fternative

Canlyaégkgeééga is opened upon connection the starter is located
either to the input or the output side of the inventive
circuitry. In order to ensure a current flow for the proper

15 function of the circuit arrangement the starter is bridged.
For this purpose it is simply replaced with a short-circuited

design in its existing bracket. In the case in which the
starter is located on the input side of the inventive circuit
arrangement it can advantageously be replaced with an electric
20 fuse which can be inserted into the existing bracket and
additionally protects the inventive circuit arrangement

against overload.

- The inventive circuit arrangement can be retrofitted in a
25 particularly advantageous manner if it is integrated in the
fluorescent tube or in one of the end caps of the. fluorescent
tube, respectively. In this case, only the fluorescent tube
has to be replaced so that any intervention into the existing
cabling is omitted. A further alternative can be that the
30 inventive circuit arrangement is integrated in one of the
brackets accommodating the fluorescent tube. With this alter-
native, retrofitting merely requires the replacement of the

bracket (s).



30 inventive circuit arrangement is integrated in one of the Iﬁéaﬁgﬁis
accommodating the fluorescent tube. Wth this alter- native, ' t?nﬁa

nmerely requires the replacenent of the bracket(s). 0 5 UP ?n33 4 The
invention also relates to an device for the connection of an inventive
circuit arrangenment with an initiallysmentioned fluorescent tube. This

I nventive device is defined by the features of the characterising clause of
Claim12. 5 By neans of the inventive circuit arrangenent it is already
possible to retrofit an initially nentioned fluorescent tube for the

ener gy-savi ng operation in a sinple manner. Now, the inventive device for
t he conmestirorernfican alzventeileees touiah ﬁ@v&ceaﬁgenthe eonheéetiorteHfitting

02 D S K S LIRS QURGIRARRY it G BRLLISELY CAbAE BSndd
i nt er vetfl i ot St N | Uof éscent tube nor a
replacemkunrQﬁceﬂqu§Wﬂeuoﬂ@séeﬁPVEBEéVGrdﬁﬂécﬁcéénﬁﬁéaﬂﬁﬁgbﬁrEE%et(s) 15

For thig UIRESSE e IdheenldteeidenigCcelatBet BE claihand, conprises two
contact receptacles which electrically accom nodate the two connections of

one2of the end caps. On the other hand, the inventive device conprises two
connectaynmeandﬂaﬁ1EMEelawemmnweabhycagcoﬁwmdagsuenh bheisfalFRABY ackets. 20

e 1 #%Iéygs 2 Qn%%pﬁnl%ggﬁﬁgch@%t@%n@ﬁeflﬁM@@Etyﬁt €lgyd ce are
ate er

el ectri‘c y |ns agai nst each conne tlonsqof t he
|nventlm%rcﬁﬁﬁ(ﬁ?QQﬂwn§&Ml@§tPp@éﬁﬁ9oncéﬁnécﬁé8p%FtﬂaPﬁ%rrn QY t eV nal s,

and t hey GdHBGle IRGARe Y eheokohhecitivanbifvendeniveatbee ngi coniect ed with
the output 25 term nals of the i ntiv nClr gl g}gblo t he

f ad0 th%&quEFQQﬂﬁEﬁﬂ§419§ﬂﬁ%£ﬁoég%§ﬁ&gt§e co§%§%%?8%293§n§ arranged

coaxi aldys traromer andtilodr nieliehieny erjuisederncdnterypntiaenia Had row

instal | afd an 81 28diN3lg e feinleS F18Me2keRR @0Be nor a replacement of

the fluorescent tube or its accommodating bracket(s).

15 For this purpose, the inventive device, on the one hand,
comprises two contact receptacles which electrically accom-~
modate the two connections of one of the end caps. On the
other hand, the inventive device comprises two connections
which are electrically accommodated in one of the brackets.

20 The connections and the contact receptacles of the inventive
device are electrically insulated against each other, with the
connections of the inventive device being electrically
connected with the input terminals, and the contact recept-

. acles of the inventive device being connected with the output

25 terminals of the inventive circuit arrangement. Due to the
fact that the contact receptacles and the connections are
arranged coaxially to one another the inventive device is of
such a narrow installation size that it fits between an end
cap of the fluorescent tube and the associated bracket.

30
The great advantage therefore is that retrofitting of the
inventive circuit arrangement by means of the inventive device
can be carried out in a manner as simple as the replacement of
the fluorescent tube. For this purpose, the existing

35 fluorescent tube is removed from its brackets, then the



cap of the fluorescent tube and the associ ated bracket. 30 The great
advantage therefore is that retrofitting of the inventive ciWP?iFgEB?nng
arrangenment by nmeans of the inventive device can be carried oul I1m a
manner as sinple as the replacenent of the fluorescent tube. For this

pur pose, the existing 35 fluorescent éube Is removed fromits brackets,
then the 0 5 FEB ?nn3 5 inventive deVice is plugged onto the connections
at one end cap, and subsequently the fluorescent tube together with the

i nventive device is re-inserted between the brackets. 5 The inventive
circuit arrangenent itself can be arranged renotely fromthe inventive
devi ce,; ndep@ndendeticthesi plughabl shtonthendohhebsiohst e edecdnd cal

appliance in ich the fluoresce tube is,arranged | ctrica
connect28n aﬁg?ﬁg ﬁeFHgn%xVeﬁEFvg&885?5geﬁﬁdEP%@ Eﬁ%%ﬁ?%%g*gﬁféﬁé 10
arr anganerentixe kbevimdeibsnra-fiherrbked hetweenviheahratket$ic cable. Due to

the fact that the inventive circuit arrangenent 1is a quadripole, a
four-wire cable is preferably used. Both, the _inventive and the

. . 01y : devi ¢

i nvent iMhe dinvenitd ver FARGEMENRTEARIERENE, L5R8LE Fﬁnr‘%%p%f?%ecﬁousi ngs whi ch
ar e FD&E%@%EUW E&@mﬁ@h&idﬁdeﬂ?&beeheottécaaepenGEngiog thatavts for 2

si npl e _cqnnection .means Q e , a arl H
nanner?tﬁgaéﬁéPP Fﬁgﬁﬁﬁﬁ8ﬁﬁi95 EEFr§§?%§5%#§%g%§§%§éﬁgéa¥égﬁggg{ﬁ%E%he
housi ng lafo delseentiv&nbe 26 aveadgedecewbilEnthecBhABRE headi FRPTeEs¥tti vel y.

In the jdealan ¢a2einvBRLRQUSLBYieE BRE tR¥eDhi¥Rtdeyi €€reé@iMri ses an
extension extending parallel to the bongbﬁudlnah axi s Ofnt%Té {} rescent
tubR, WHILARIEReSnHaRt B TREE| ADeAt FYEXEPHEURENPEF r TR B et ST H thi s

manner a1 .i Meenttbvehei Fagkt taatangenenvefSimadcieontt sarebEeReity ofitt ed
in a particul ar)y  shap! and ; LLBOUL 1 5NpeEERELBYy Whtdd! NBotn
constrthﬁi%nﬂ%adfﬁﬁaﬁfrogs%%&r Dire'th . b ) _ Y

the inventive device and the inventive circuit arrangement can

be arranged in respective housings which are optionally pro-

15 vided with electrical connecting contacts for a simple
connection by means of the cable.

In a particularly preferred manner, however, the inventive
circuit arrangement is arranged in the housing of the invent-
20 ive device or in a common housing, respectively. In the ideal
case, the housing of the inventive device comprises an
extension extending parallel to the longitudinal axis of the
fluorescent tube, which accommodates the inventive circuit
arrangement. In this manner, the inventive circuit arrangement
25 and device can be retrofitted in a particularly simple way and
without interfering with the constructional conditions.

As an essential for the invention the cost advantage should be

mentioned which results from the fact that both standardised
30 fluorescent tubes can remain in service and the standardised

distance between the brackets accommodating the fluorescent

tube can be retained.

Due to the advantages which can be achieved with the invention
35 with respect to energy saving and simple retrofittability, the



As an essential for the invention the cost advantage should be nentioned

which results fromthe fact that both standardi sed 30 fluore n
can remain in service and the standardi sed di stance between tﬁgnggﬂﬁgﬁﬁI3

accommodating the fluorescent tube can be retained. Due to the advantages
whi ch can be achieved with the inventgon 35 with respect to energy saving
and sinple retrofittability, the 0 5 FE[3 2003 6 inventive circuit
arrangenent and device are suitable in a special manner for the use in

el ectrical appliances in which one or several fluorescent tubes are
operated, such as e.g. |lanps, solar booth |anps or the like. 5 The

i nvent ilovwweatd veuciiserisdeanengenestf eRdudeEicher EOf SW FEPLHelydl ai ned in
mor € defyldi sl raf@eOkbewng wkbhinebeeeneeciD apheishiows N iwhdi ch: 10
Fig. 1 is a first Si le circuit m%ﬁh an_inventive,cireuit . arrangenent;
Fig. 297§ &£%8EIRG? gEﬁPQEEFFEUFtt Bf aRei AWehete? cT¥Chit® Srfangement :
Fig. 3liamps,t kioldrsbopkk tempai brwthl dhkenventive circuit 15 arrangenent;
Fige 4 shows a first enbodi nent of an inventive device for the connection

of 3n inventive circuit arrangenment; and Fig, 5 shows_a sgggnd.%pbodinent
of an igernieatden eBdf srthert AvEBRABEPHINT &R LURST nAFRS/e it ioui t

ar r angeyEeip 1 Winkel iidepbreale QMPODANtRebEO DYow thent wi tiedrdfe tdrecesdire ref er -
ence nuner?fs.,ZS Figs, .1 to 3 schematically show a comercially avail abl e
f1 uor eSPENCEHAIE1 1PnWBLERf ai ght design. The fluorescent tube 1 conprises

two connector pins each 2a, 2b or 3a, 3b, respect-
10 Fig. 1 1is a first sample circuit with an inventive circuit
arrangement;
Fig. 2 1is a second sample circuit with an inventive circuit
arrangement;
Fig. 3 1is a third sample circuit with an inventive circuit
15 arrangement;
Fig. 4 shows a first embodiment of an inventive device for
the connection of an inventive circuit arrangement;

and
Fig. 5 shows a second embodiment of an inventive device for
20 the connection of an inventive circuit arrangement,

with identical components being identified by the same refer-

ence numerals.

25 Figs. 1 to 3 schematically show a commercially available
fluorescent tube 1 in a straight design. The fluorescent tube
1 comprises two connector pins each 2a, 2b or 3a, 3b, respect-
ively, at both end caps la, 1lb. The fluorescent tube 1 is
accommodated between two oppositely arranged brackets 8, 9 via

30 the connector pins 2a, 2b or 3a, 3b, respectively. On the one
hand, the brackets 8, 9 carry the fluorescent tube 1 mecha-
nically, on the other hand, the brackets 8, 9 comprise contact
receptacles 8a, 8b or 9a, 9b, respectively, in order to make
an eléctrical connection with the connector pins Z2a, 2b or 3a,

35 3b, respectively, of the fluorescent tube 1. As is known,



ively, at both end caps la, |Ib. The fluorescent tube 1 is acconmodated

bet ween two oppositely arranged brackets 8, 9 via 30 the conn i a,
2b or 3a, 3b, respectively. On the one hand, the brackets 8,ﬂg§$QEBy?@Q§

fluorescent tube 1 necha- nically, on the other hand, the brackets 8, 9
conprise contact receptacles 8a, 8b gor 9a, 9b, respectively, in order to
make an electrical connection with the connector pins 2a, 2b or 3a, 35 3b,
respectively, of the fluorescent tube 1. As is known, 0 5 FEB 2003 7
rotating brackets are a choice for this purpose, between which the
fluorescent tube is inserted vertically and by rotating through an angle
of 90 ket ingnbaackand agenechasi.cal ffyr thﬁkeﬂurﬂTBEepom@meémrwmﬁ‘cl‘t he

fl ' . I de i
noan Taindd Wi Sagelt, BuBR Ras bERDREU P LIEETL TURE dy SrCapiiy TECT 11 @
whi ch m@rQMMDIﬁnréﬂGdEedftaoasmaéaatﬁﬂé§a§§|Bnd igsmeghdngeaklY starter 5.

10 For i %'lc%dpu"m@s%onﬁeegrﬂ%ﬁcéfrEﬁ@ptfﬁﬁbﬁegéeﬁf: @ubéapk»eitws s directly
conpect e t he al ternat|nﬁ éurrent ggl¥ 6 accordlng to
Figd 12 &eGGRFééﬁ FUEEBRACPBPBAY P tReMOHt fid bf%cﬁe?nﬁw Hhected wi t h

t he ot hedepoliatélrcohntbeingl sevaalanyg cqmpemSLng@IyoBewmedeﬂ%econd li ne
12 W LR, LRe 4 %SSEﬁgit F?eggéh éobggggeB?EghEQnESE eg i psther second |ine

MEFESvier receptacl e € one bracket 8 is connected
mnth aS¢@ﬁ¢@Gt5receptacle 9b of the other bracket 9 via athird line 13 in
whi ch the starter 5is |nterconnected 20 Due to the alternating current
operatlon is of no

th S 2a, 2b, or
3al03p Forreé:hlﬁee?fllrp@ﬁ? Bf CPHEaFEu6F8§§\g lﬂ?u%% %f %@%%% (F}%nlrecept acl es
8a, 8bddrre?alydkonnespedt wiehya pblehéaboﬁckbesaBtesnat#nqrﬁ#riﬁHQS 6a, 6b
of the L Nt SERRLY16 Rr8chRLEE 2ecebeadsd samig w@ach ot her.
For (heBkRY FeacastatndnbontER-11g A Eo B
other bracket 9 is connected w1th the other pole 6b of the
alternating current supply 6 via a second line 12, with the
15 reactance coil 4 being interconnected in the second line 12.
Moreover, a contact receptacle 8b of the one bracket 8 is
connected with a contact receptacle 9b of the other bracket 9

via a third line 13 in which the starter 5 is interconnected.

20 Due to the alternating current operation, it is of no signi-
ficance whether the connector pins 2a, 2b, or 3a, 3b, res-
pectively, of the fluorescent tube 1, the contact receptacles
g8a, 8b or 9a, 9b, respectively, of the brackets 8, 9, or the

T poles 6a, 6b of the alternating current supply 6 are inter-

25 changed among each other. For the same reason as shown in Fig.
2, the reactance coil 4 can be interconnected in the first
line 11, instead of in the second line 12 as shown in Fig. 1.

The inventive circuit arrangement 1is designed as a quadripole
30 7 which is interconnected in the second and third line 12, 13
according to Figs. 1 and 2. Thus the input terminals 7a, 7b of
the quadripole 7 form a series connection with the contact re-
ceptacles 8a, 8b of the one bracket or of the one thermionic
cathode lc, respectively, of the fluorescent tube 1, the re-
35 actance coil 4, and the starter 5, which is connected parallel



2, the reactance coil 4 can be interconnected in the first |ine 11,

i nstead of in the second line 12 as shown in Fig. 1. The iny ' (oF It
arrangenent is designed as a quadripole 30 7 which is intechZSégﬁgg ?@ﬁ#he
second and third line 12, 13 according to Figs. 1 and 2. Thus the input
termnals 7a, 7b of the quadripole 7gforma series connection with the
contact re- ceptacles 8a, 8b of the one bracket or of the one thermonic
cat hode 1c, respectively, of the fluorescent tube 1, the re 35 actance coi
4, and the starter 5, which is connected parallel 0 5 FFP 7nn3 8 to the

alternating current supply 6. The output termnals 7c, 7d of the
quadr i pol &h2 aléeghectingcahicyeosnseeréd Wi-t Bheheutpoht BeFMiRdkdt Hol es 9a,

9b of the Ot heke Qﬁﬁ@%@%o@e QraEQeel@EE@&cE@QEﬂEQHhEc@@&h@ﬂ@h|&he
respectively, of the fluorescen 5 tube 1 eto t@e alternating current
oper at iCORtd%Me TESFRLRGLES PPue’ iﬁftﬁEECBHHEEtPBﬁCB? the QuathS pole 7 in

t hat beitherheheameésniéacathodk ttHe reppectérveipal sfanidet Augpresseritc, 7d of
thesoutu % Qut term nals can be interchanged anong each other. Likew se,

t he seFi S c¢onnection consisting of input terminals 7a, 7b, thermonic
cathode |l c, reactance coil 4, and starter 5, can have any order, for

exanpl gy {he OB eSROWarhAtEhg cArribtFupkbaemone, chdesguadic i ecxiecan be
interconnected in the first an

dthird line 11, 13 ' in Fig. 3.
In thidh &€ CORBSFHPEE Pérﬁpﬁaﬂgagé}p?heo? fﬂetq353$?pglén$%%&é%61 seri es
connectyiagn M if the dcaptactermieplachad 8he pbles The 7drafkédie utor the
t hexm Qnj.c I resp ' 0 o} entrirdeisle, the
regéta & é%?ﬁﬁ%g§§ng39h§§s?gﬁkéghé?ggah%gﬁngseégﬁn2§§§9 ip pa{allel to the
al t er nd&tiengegiesesonnegspPy 6onahating 8ft pOPUEeFAFREIRLTC/37d' ) t he
quadr i peleimA ondice cakfshiei ¢l | Yeaenaaekedowit b, t Brdcovancer recemacl es 8a,
8b of L8 bracketil, 90,t1g.LReLTLRR 6a8aLheHE L pigspectively,

15 Furthermore, the quadripole 7 can be interconnected in the
first and third line 11, 13 as is shown in Fig. 3. In this

case the input terminals 7a, 7b of the quadripole 7 form a

series connection with the contact receptacles S%a, 9b of the

bracket 9, or the thermionic cathode 1d, respectively, of the
20 fluorescent tube 1, the reactance coil 4, and the starter 5,

which is connected in parallel to the alternating current

supply 6, and the output terminals 7c, 7d of the quadripole 7

are electrically connected with the contact receptacles 8a, 8b

- of the bracket 8, or the thermionic cathode lc, respectively,

25 of the fluorescent tube 1.

According to Figs. 1 and 3, the starter 3 connected therein in
series with the input terminals 7a, 7b, is designed as an
electrical fuse Sa and thus serves as an additional protection
30 of the inventive circuit arrangement. Provided, this addition-
al protection is not desired or required, respectively, the
starter 5 must be bridged or short-circuited, respectively. If
the starter 5 is bridged by means of a line 35b it can also be
connected as is shown on Fig. 2 so that the output terminals
35 7c, 7d of the quadripole 7 and the starter S form a series



25 of the fluorescent tube 1. According to Figs. 1 and 3, the starter 5
connected therein in series with the input termnals 7a, 7b, _is desi g
as an electrical fuse 5a and thus serves as an additi onal prBik&ﬂEBngaﬁ of
the inventive circuit arrangenent. Provided, this addition- al protection
is not desired or required, respectiwely, the starter 5 nust be bridged or
short-circuited, respectively. If the starter 5 is bridged by neans of a
line 5b it can also be connected as is shown on Fig. 2 so that the out put
termnals 35 7c, 7d of the quadripole 7 and the starter 5 forma series 0 5
FEB 2003 9 connection which is electrically connected with the thermonic
cat hodeondeot i ohmewliickor s celectubea 1l Y TReRrReERd poltd TheadP@&IMLQ8AC cal

internééfﬁgggtigcéffghérkf%ﬁ%e%ﬁéﬁ¥wﬁﬁb&ifPUits according to Figs. 1 to 3.

The i npu e of gqua pole 7 is supplied by the alternating current
supply 6 so that its output side applies a high-frequency current IH'F to

one t hengi @oa&r Cod hOdE Hak ain | Lder el t inved sna ofedrist rudtioneddeshiet ube. I n
nor e det ai

this results in the foll i npde o iogf a.) One
t het ni Bﬁﬁneﬁ‘%a?hﬁ%l%l"?% ab‘?cc?ﬁé]”?%g%oeg%]i?%\? yl,lq:oc* rt'fq'he . fllg1 rugggrﬁte 1?)5 elis
al waystbenmgeadetpd be striessupphiehy ntheal i tidis CAEreRT SRPPH

quadri goLs ¢nse iggloﬁggéﬁtggﬁéﬁa D] 8Y Ca G J1odfer sdfusaesy canreas tThe | nput
current of the quadri- po

- pole 7 and is thus preheat.ed.,.p.) reover, the
t her mi 5Ri ERBaFRBERLIPRIGCAhodRIBARE Vel ?Spceocﬁ;nlggetlé}c)i ionévg:g%i es with the
i nput EenOTBstenTatubd. ofn Rérd hierpiks i pole reaults ithdhe dellrdguency
cg; ent IHFoago¥kn€%£groq9h the other thermonic cathode |Id or Ic,
r (%ecfpgeWy, 0 e ?H%ut side of the quadripole 7 and thus serves as
"virtual ground”. For the high-frequency current IHF it is basically

irrel evant whethes {defhosididoaidde tix groud} wespectively, of the
fluorescent tube 1 is always connected in series with the in-
put terminals 7a, 7b of the quadripole 7 so that this thermi-
15 onic cathode always carries the input current of the quadri-
pole 7 and is thus preheated.

b.) Moreover, the thermionic cathode lc or 1d, respect-
ively, connected in series with the input terminals 7a, 7b of
20 the quadripole returns the high-frequency current Iye flowing
through the other thermionic cathode 1d or lc, respectively,
to the input side of the quadripole 7 and thus serves as
"virtual ground”. For the high-frequency current Iys it is
basically irrelevant whether it flows directly to ground or
25 whether it flows to ground via the input side of the quadri-
pole 7. Due to the fact that the high-frequency current Iye in
this case flows to ground via the input side of the quadripole
7, a "short" path is advantageously provided so that the high-
frequency radiation is on the lowest possible level.
30
c.) Due to the fact that the reactance coil 4 is also
always connected in series with the input terminals 7a, 7b of
the quadripole 7, the solenoid 42 of the reactance coil 4
functions as a pre-filter which, on the one hand, optimises
35 power as well as the crest factor and, on the other hand,



25 whether it flows to ground via the input side of the quadri- pole 7. Due
to the fact that the high-frequency current IHF in this case

ground via the input side of the quadripole 7, a "short" patldisg#%écmoa
advant ageously provided so that the high- frequency radiation is on the

| onest possible level. 30 c.) Due to the fact that the reactance coil 4 is
al so always connected in series with the input termnals 7a, 7b of the
qgquadripole 7, the solenoid 4a of the reactance coil 4 functions as a
pre-filter which, on the one hand, optim ses 35 power as well as the crest
factor and, on the other hand, 0 5 FEB 2003 10 suppresses el ectronagnetic
as wel | segphe¢gdes rerenmomagnaric fag evedds .asd.Dighre Hagiencyur-AERE ~of t he
quadri pgseerdc@gounts to only 5 30% of the current consunption of a
conventionally - i.e. wthout the inventive circuit arrangenent -
operating fluor- escent tube. In this manner, alnost no power dissipation
occurs in the. yerod aimgaitC @ur enio dfhathe fquadrdmpoiee? bheounes &otantg coil 4

remai ns 0l - duir | eratiaon. 1Q .e. a I Lol i onpegted in

pa?gl I e???o% h&eﬁ‘% E%fﬁoroerftgrcrﬁnnséﬁmspogﬁr? f@ o%f Qﬁ%{e"tegﬁé%?ﬁaégﬁ’g 7" "%’He capaci tor
83 to- Wethert ik irwentpiste edmauddc tadfenaamants s &pese td89a LA8R¥ “pensat i on
and causgsedd ¢ Casf 19fi J haRRIE! A< nolpowekr Aikeebetien 70 is
connect ed downstream of the i nput, terM|E§%} 7%; 73 of the gﬂgﬂggpole 7,

whi ch i QCERERI 1Y FF RRRCEAP R idi Sude iThat brVEGEeEMPES t ~DuE®t o t he
fact thattamee doigh-4 rsmeeiney ol ehtr ind- cpgrartiiosss the i nput current as
ex .20 pl ai ned under b.), so-called "fast recovery" diodes are pre- ferably

used for the connection of the rectifier 70.. .
: e.) A capacitor 83 is connected in parallel to the input

terminals 7a, 7b of the quadripole 7. The capacitor 83 to-
gether with the upstream reactance coil 4 serves as a com-
pensation and causes an increase of the power factor.

15
£.) A rectifier 70 is connected downstream of the input

terminals 7a, 7b of the quadripole 7, which is usually formed
by four diodes in a bridge circuit. Due to the fact that the
high-frequency current Iy superposes the input current as ex-

20 plained under b.), so-called "fast recovery" diodes are pre-
ferably used for the connection of the rectifier 70.

g.) Between the input terminals 7a, 7b of the quadripole

7 and the plus and minus output of the rectifier 70, prefer-

25 ably one capacitor each 81, 82 is connected or - in other
words - the rectifier 70 is quasi bridged by the capacitors
81, 82. This is always necessary if plain and thus low-cost
diodes are used for the connection of the rectifier 70 in lieu
of the "fast recovery" diodes mentioned under f.). The capa-

30 citors 81, 82 namely form a high-frequency short-circuit link
via which the high-frequency current Iur which superposes the
input current can flow off as explained under b.).

h.) Two smoothing capacitors 71, 72 which are connected
35 in series are connected parallel to the plus and minus output



g.) Between the input termnals 7a, 7b of the quadripole 7 and the plus
and m nus output of the rectifier 70, prefer- 25 ably one cag? iggﬂ3§ﬁﬁ§%
81, 82 is connected or - in other words - the rectifier 70 i gu i ed
by the capacitors 81, 82. This is always necessary if plain and thus

| ow- cost diodes are used for the coTTectlon of the rectifier 70 in lieu

of the "fast recovery" diodes nentioned under f.). The capa 30 citors 81,

82 nanely form a high-frequency short-circuit link via which the

hi gh-frequency current |HF which superposes the input current can flow off
as explained under b.). h.) Two snoot hing capacitors 71, 72 which are
connecbedth35rbat§e[ég37@reTﬁ@n@@mmémtimneﬁéfﬁttaftﬁne[ﬁmﬂpchﬁmQﬁ nus out put
0 5 FEB_2003, 11 t rectlfler t noot hi ng
capaci FBP@CJI’ior?Z?LanJ?Ze e%lrlt one of %ggfnﬂprg{ t rdn}ﬁ{ ntgrgﬁ?é% 7b of

t he quddsi ol ef7thy qea@slpéle.T|ME SRR H %ﬁd%rl%Qﬁ Thath @148 &@apt ati on
of thecgugsal EneaQ&Qg?E&ﬁf@nOchtme %@é@@mwp@@md@r@f 7che 72 to

di fferent voltages ternathg égrren %gﬁggﬁ 110 V or 220
V. 3. )SB@P%éﬁgtﬁéP?ﬁh’éo’é%tbht B E RS eV edsone oef t he out put
term nablse?aat7dgo&uthenguaasp ppl € 7e ag colpd iVigor 1Rk apacitor 77 is
connected so that the thermonic cathode id or 1lc, respectively, to which

t he high-frequency current IR -is applled IS prehe t ed gyrlgp the starting
phase of thé.f|Betwesscem Rlbe Autpdf IOF K 15 E5r ?8%whi ch are

dr'xepo'@ytﬁeceatﬁek t@,?:amﬁ]s g, aﬁdwfltm Quadd ipalial 7@ famupldng -
requenc age r1or e ener n Len .
'ﬂkp hF§ EFFESEeié g%t%%%n?% %%Hﬂ%c? &ﬁ%ﬂﬁﬁgﬁﬁyéﬁa{s ang %lepﬁfﬁus
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escent tube .

15 k.) Two transistors 75, 76 which are driven by a control
circuit 74, as well as a solenoid 79 form a high-frequency
stage for the generation of the high-frequency current Iye. The
high-frequency stage is connected between the plus and the
minus output of the rectifier 70 and the output terminals 7c¢,

20 7d of the quadripole 7. The control circuit 74 can, for
example, be an annular core transformer. However, in order to
reduce the power dissipation and the heat emission associated
therewith, it is advantageous to use a commercially available

e driver IC for the control circuit 74 and to employ transistors

25 75, 76 of the MOSFET type.

1.) A blocking capacitor 78 is connected in series with
the output of the high-frequency stage or the solenoid 79,
respectively. The blocking capacitor 78 prevents the low-fre-
30 quency current from the alternating current supply 6 from
flowing through the fluorescent tube 1, which would expose the
high~frequency stage to the high voltage of the alternating
current supply 6 and thus damage same.
Fig. 4 schematically shows a sectional view of an inventive
35 device for connecting an inventive circuit arrangement with



reduce the power dissipation and the heat em ssion associated therewth,
It Is advantageous to use a commercially available driver IC.for_the
control circuit 74 and to enploy transistors 25 75, 76 of thgfﬁdﬁﬁEﬁZﬂﬂ@e
1.) A blocking capacitor 78 is connected in series with the output of the
hi gh-frequency stage or the solenoid_ 79, respectively. The bl ocking
capacitor 78 prevents the lowfre 30 ency current fromthe alternating
current supply 6 from flow ng through the fluorescent tube 1, which would
expose the high-frequency stage to the high voltage of the alternating
current supply 6 and thus damage sane. Fig. 4 schematically shows a

sectiondle V10 sl RYBRL Ve ThdS cdRpbeenter 2g0pHechengnaent vent i ve

circuit arrangenment with 0 5 FEB 20 12 the fluaresc t The

conponémtt€ 8FrFﬁ€eWﬁ9§nFF9elnéFngFg QPréﬁgghsﬁEr ?§P¥%s¥gﬁP%H:as an

el ect r (ion)d krowrcmiahneirnoa knowrcomatnepaosd 26cwhéaht ipoareoEeRIhieh is

accommdated, i q qu%ngﬁ%gg%gEigéotection. 5 The inventive device
prns a,

conpri ses two conrect of pi b which herein are electrically and
mechani cal |y accommodated in the right hand bracket 9. The connector pins
20a, 2@meriqvdndiveddasibel bewppiBes €aaxcahnectbrtpensoddect20b pi ns 20a,

10 20b t t acl . ' ! ' 1a, 21b
are ar PR ST S St 8o BOBF A CRALY: POF TRRESRens L LECRErMNedbea Sp P10
r.h. erdhecapght dkndhbrikkereScefihe ngéegtarepénécigﬁcaﬁ&V iR

mechani C tgdnkn 1 §ONLAeh ERECBbAREESO P! p LHSIET i On
socketé?ﬁ%gﬁb%%tﬁggﬁgg g%gg'lgegféggThe connectBéEFng f%a nd the

20
coh® act? Moo CORtAGte S eCEPLAEARECPFOROEBERELSD PRS VBRSPS SIR S M are
i sol at ed a,f raw eaehaethagebyineadne obspetayee 26aer2&bh. nble ¢9M an

i nsul atnierz]:gcorxr:atpelrnisal3'a.,-rgg cenagect ory pi p§4203, 2B, astie! F1@Srescent
tube 1 are electrically and mechanically accommodated in the
contact receptacles or connection sockets, respectively, 21la,

15 21b. The connector pins 20a, 20b and the contact receptacles
or connection sockets, respectively, 2la, 21lb are isolated
from each other by means of a layer 25a, 25b made from an
insulating material. The connector pins 20a, 20b as well as
the contact receptacles or connection sockets, respectively,

20 2la, 2lb are secured or soldered, respectively, to a circuit
board 24. The circuit board.24 herein comprises (four) con-
ductors not shown in detail which lead to solder connections
from which the one end of a four-conductor cable 23 starts. At
its other end the cable 23 is connected with the circuit board

25 26 of the inventive circuit arrangement designed as the
quadripole 7 via solder connections. Thereby the connector
assignment is provided in such a manner that the connector
pins 20a, 20b are connected with the input terminals 7a, 7b of
the quadripole 7, and the contact receptacles or connection

30 sockets, respectively, 2la, 2lb are connected with the output
terminals 7c, 7d of the quadripole 7. In this way - equivalent
to the sample circuits .according to Figs. 1 and 2 - the input
terminals 7a, 7b of the quadripole 7 are connected in series
with the contact receptacles 8a, 8b of the 1.h. bracket 8, and

35 the output terminals 7c¢, 7d of the quadripole 7 are connected



t he contact receptacles or connection sockets, respectively, 20 21a, 21b
are secured or soldered, respectively, to a circuit board 232 TF$u§i7
board 24 herein conprises (four) con- ductors not shown in d gi e

| ead to sol der connections from which the one end of a four-conductor
cable 23 starts. At its other end the cable 23 is connected with the
circuit board 25 26 of the inventive circuit arrangenent designed as the
guadri pole 7 via solder connections. Thereby the connector assignnment is
provided in such a manner that the connector pins 20a, 20b are connected
with the input terminals 7a, 7b of the quadripole 7, and the contact

r ecept adltés thve connectpos p30Ss3ekedh, 0Fe§bécgh9émy°n2qacat§lcﬁfjearl§'connect ed

W th tfi“és%‘étd%‘iﬁrelverg‘c“%hé FGn.7dnef chbe1puadr tpe! £1dordscdmt stumy -
equi valent to thé sanple circuits.according to Figs. 1 and 2 - the input

termndi's 7a, 7b of the qgquadripole 7 are connected in series wth the
contact receptacles 8a, 8b of the |.h. bracket 8, and 35 the out put

tergi ngl %o?f‘sméd 2‘2f g@seggégrsegbﬁnédaﬁe cRENeRLEM: Dvd FER2H0%K 43 with

t he” connectors rmoni c cat hode 1c, respectively, at
the r. quéﬁGtéaﬁ mBnﬁﬁrthQUEIE@réééeﬁPcFUBQatlthg PR My B Terves to
accome@at, e 2loke ahaveRnti ESn@Q&tCQetep&acméét eet tyeneanhen . sdiets the fact

t hat the connect 20b_and P I onnection
socket§esPF€§68@ﬁer?§a'2§gg 316 aféan%?§n8§§£2%2§ a.f 5@%iﬁﬁgggﬁgther
t he |nuﬂmﬁ|umvamauweedba$csubbsasnahremnansoulia@t%hléthﬁtﬁkﬁeJKﬁ%%e

myg'hn%%z hfo'utsg.n'ngQ tftfesg?RtBeEW@eaale H@Eﬁééﬁntlﬁélp@séentartﬁlzwé acket 9,

undér st ood t hat one/b(gc kgé Sdr\%a&) 22, 27
tan be iDFgsk ek @h Ubhﬁécﬁﬁoﬁ§°¥6 efhdRYVAR- chbl £5 2 CH B Wi Sconnect ed,
for examel/@oth ackkidy (5N eont act saar bei éqdippedent titabdmne EHATS 7 e

reqU|r%%atb% %5c% Rlaggdcan be disconnected, for example, via plug-
in contacts or, if different cable lengths are required, be

15 replaced.

Compared to Fig. 4, the embodiment of the inventive circuit
arrangement according to Fig. 5 is arranged in the housing 22
of the inventive device or - in other words - both are

20 arranged in a common housing 22 . Therein housing 22 comprises
an extension for accommodating the circuit board 27 of the
inventive circuit arrangement, which extends parallel to the
longitudinal axis L of the fluorescent tube 1. This results in
a particularly compact unit which can be retrofitted in a par-

25 ticularly simple manner, regardless of the physical conditions
prevailing in the electrical appliance in which it is employ-
ed. It is understood, that the circuit boards 24, 26 can be
combined to a common circuit board in alternative versions.

30 Finally, it should be noted that although the description of
the figures primarily deals with a straight design of the
fluorescent tube, it is nevertheless possible to utilise the
invention for other fluorescent tube designs as well, for
example, arc-shaped designs, as it is known for those with

35 skill in the art.



Conpared to Fig. 4, the enbodinment of the inventive circuit arrangenent
according to Fig. 5 is arranged in the housing 22 of the inventive device
or - in other words - both are 20 arranged in a common housigg f__-t) T?@mgi n
housi ng 22 conprises an extension for accommodating the cir 8

of the inventive circuit arrangenentt4 which extends parallel to the

| ongitudinal axis L of the fluorescent tube 1. This results in a
particularly conmpact unit which can be retrofitted in a par 25 ticularly
si npl e manner, regardl ess of the physical conditions prevailing in the

el ectrical appliance in which it is enploy- ed. It 7is understood, that the
circuit boards 24, 26 can be conbined to a common circuit board in
alternative versions. 30 Finally, icttasheul d be noted that although the
description of the figures primarily deals with a straight design of the
fluorescent tube, it is neverthel ess possible to utilise the invention for
ot her ﬂluﬁresmenuttabeadeemgns fsrwehé, em@xgyea@mym@ opgraidp&f desi gns,

as 5t %ﬁu%?%@@ek?rtEQQS?lr‘ Bo Skl|| inthe art. 0 5 FEB 2003 14 d ai ns
1. Acircuit arrangenment for tﬁe

i ene aV| on_ of
f1 uor eScERTPEEBES (YO WAPRAECt EQRPr £3 COhetd gﬁ%’ rFi%Eaeﬁﬂo 3a,
3b) at chekh (ead 1saps (la, ib), - is electrlcally and mechani cal | y

dated.in bra b d
R s e s s i R T S

current supp

i nter cdAne® i ngaatheacommeet tons (23, afldl’ adat at characterised in
t hpg thel%'EBHhEc@BE?QgﬁﬂEHtahsaﬁtﬂﬁﬁﬂtiﬂ@|@ufﬁanwwsuypkylﬂﬂu&nternlnals
(7a, orma series connection wt EP) staé¥3¥“4éfFB (2a, 2b; 3a,

3b) atlpﬁ@réﬁénéﬁalaapa(FaaCF5§Ce col
characterised in that
the circuit arrangement is a quadripole (7) whose
- input terminals (7a, 7b) form a series connection with the

15 two connections (2a, 2b; 3a, 3b) at the one end cap (la, 1lb)

and the reactance coil (4), which is connected in parallel to
the alternating current supply (6), and
- whose output terminals (7c, 7d) are electrically connected
with the two connections (2a, 2b; 3a, 3b) at the other end cap

20 (1b, 1la).

2. The circuit arrangement according to Claim 1,

characterised in that
-~ input terminals (7a, 7b) form a series connection with the

25 two connections (2a, 2b; 3a, 3b) at the one end cap (la, 1lb)
and the reactance coil (4), and the starter (S), which is con-
nected in parallel to the alternating current supply (6), with
the starter (5) being bridged.

30 3. The circuit arrangement according to Claim 1,
characterised in that
- input terminals (7a, 7b) form a series connection with the
two connections (2a, 2b; 3a, 3b) at the one end cap (la, 1lb)
and the reactance coil (4), and the starter (5), which is con-



and the reactance coil (4), which is connected in parallel to the

alternating current supply (6), and - whose out put term nal 7 7 re
electrically connected wth the two connections (2a, 2b; 33153€ET%3ﬁIﬁk

other end cap 20 (lb, la). 2. The circuit arrangenent according to Caim
1, characterised in that - input tenginals (7a, 7b) forma series
connection with the 25 two connections (2a, 2b; 3a, 3b) at the one end cap
(la, I'b) and the reactance coil (4), and the starter (5), which is con-
nected in parallel to the alternating current supply (6), with the starter
(5) being bridged. 30 3. The circuit arrangenment according to Claiml1,

char act@kiread j hnphhanlellaputhéeaMteahst(ﬂg cUbyedorsmpp ber (s ctirtkect i on

with th Qnn ns 3 t one end cap (la, Ib) and
t he re&gﬁaﬁggr§8Fl?§Z) €3k ?He %??@? ?%39 m%gch is con 0 5 FEB 2003 15
nected in parallel to the alternatlng current supply (6), with the starter

(5) beigng LeehhkCatUsRgbRaNt4acdBedCh CbtCcRatANement according to
d alnlf T%g %érggter?sed ?n that - the output termnals (7c, 7d) and the
st adt eChesRct8Eis8d 4Br EB&Cconnection which is el ectrical ly connected with

the twe teensetbuensetdanalb; (2a, 28) andt hiee os hertend( Paptqih.2la), with

bne of Yergess 0 t‘aﬁszﬂbt
on: zfa%|§% ( % ?g%ggog g?ggté%ISggcg9§c§lI?Uéénﬁééaﬂﬂeﬁfﬁﬁ awd ng to

- ar Ctlfl&{ 2
connectednéclisnseddtof 3bhe2anpaP) t &F- CREnaFRef 7803 43P (iR oﬂé or at

| east @wqhsgggtthgtggpqutgégnglsria&edYZ) bei ng connected in parallel to
the pl us and m nus

5. The circuit arrangement according to one of Claims 1 to 4,

characterised in that
- a rectifier (70) is connected downstream of the input ter-

minals (7a, 7b), with one or at least two smoothing capacitors
15 (71, 72) being connected in parallel to the plus and minus
output (+, -) of said rectifier.

6. The circuit arrangement according to Claim 5,

characterised in that |
20 - one capacitor each (81, 82) is connected between the input

terminals (7a, 7b) of the quadripole (7) and the plus and
minus output of the rectifier (70).

- 7. The circuit arrangement according to Claim 5 or 6,

25 characterised in that
- a coupling capacitor (77) _
put (+) of the rectifier (70) and one of the output terminals

(7c, 7d).

is connected between the plus out-

30 8. The circuit arrangement according to one of Claims 5 to 7,

characterised in that
- a high-frequency stage 1is connected between the plus and

minus output (+, -) of the rectifier (70) and the output ter-
minals (7c, 7d), which consists of at least one control cir-



output (+, -) of said rectifier. 6. The circuit arrangenent according to
Claim5, characterised in that 20 - one capacitor each (81, 82
connected between the input termnals (7a, 7b) of the quadrﬁ 50 (EB?ZUQQM
the plus and minus output of the rectifier (70) 7. The circuit arrangenent
according to daim5 or 6, 25 charagterised in that - a coupling capacitor
(77) is connected between the plus out- put (+) of the rectifier (70) and
one of the output termnals (7c, 7d). 30 8. The circuit arrangemnent
according to one of Clains 5to 7, characterised in that - a
hi gh-frequency stage is connected between the plus and minus output (+, -)
of thecnectuﬁh$£ éioleaﬁd the ouapsisters n7Hal s6) 7a5 Wwal)l ashiadh consists
ieasg one go tﬁo d 7 P 5 F EB 2003 16 cuit (74), at least two
tranS| £éPs P78, 9 §2% mé as at |east one solenoid (79). 9. The circuit
arrangenent according to Claim8, 5 characterised in that - a blocking

capaci §or t(£8L; k8ugPNaLrLRdehBnbeiteSraiag theclsnhedioid (79). 10. The
circuit arrangenent according to one of aime | to 9, 10 characterised in

t hat tﬁéaéﬁFEGFﬂsﬁﬁrhﬂgE%%ﬁt is integrated in the fluorescent tube (1) or

in one- oé bmecemdgcappaéiaorlb78)resp@@mmv©t9d nﬁ_SQ¢k?ianihttﬂﬁfrangenent

accordl bgl ne, Clains 1 to 9, 15 characterised in that - the circuit

arrangenen isin egrated in one of the brackets (8, 9). 12. An device for
connecting a circuit arrangenent according

10. The circuit arrangement according to one of Claims 1 to 9,
10 characterised in that
' - the circuit arrangement is integrated in the fluorescent
tube (1) or in one of the end caps (la, 1lb), respectively.

11. The circuit arrangement according to one of Claims 1 to 9,

15 characterised in that
- the circuit arrangement is integrated in one of the brackets

(8, 9).

12. An device for connecting a circuit arrangement according

20 to one of Claims 1 to 11 with a fluorescent tube (1) which
- comprises two connections each (2a, 2b; 3a, 3b) at both end
caps (la, 1lb),

- is electrically and mechanically accommodated in brackets
(8, 9) via the connections (2a, 2b; 3a, 3b), and

25 - is connectable with an alternating current supply (6) by
interconnecting a reactance coil (4) and a starter (5),
characterised in that
- the device comprises to connections (20a, 20b) which can be
accommodated in one of the brackets (8, 9),

30 - contact receptacles (2la, 21b) are respectively provided co-
axially within the connections (20a, 20b), in which the con-
nections (2a, 2b; 3a, 3b) of one of the end caps (la, 1lb) of
the fluorescent tube (1) can be accommodated,

- the connections (20a, 20b) and the contact receptacles (21a,

35 21b) are electrically insulated against each other, and



20 to one of Cains 1 to 11 wth a fluorescent tube (1) which - conprises

two connections each (2a, 2b; 3a, 3b) at both end caps (Ia,él )g i
el ectrically and nmechanically acconmodated in brackets (8, gJFETié@03

connections (2a, 2b; 3a, 3b), and 25 - is connectable with an alternating
current supply (6) by interconnecti g a reactance coil (4) and a starter
(5), <characterised in that - the device conprises to connections (20a,
20b) which can be accomobdated in one of the brackets (8, 9), 30 - contact
receptacles (2la, 21b) are respectively provided co- axially within the
connections (20a, 20b), in which the con- nections (2a, 2b; 3a, 3b) of one
of the_epdeCapsnét@iond) (Pfa, tAEof | Awos esremr faiel  Yorpastthel adcanmodat ed,

- the connections (20a,. 20 ang t he. cant cept aclges a,, 35 21b) are
el ect r R8I +9PPhsEE ’e‘HaJaﬁaH%‘t n&a’cho%t%ger ?ﬁ}aan%f%@.%é@zo%%ﬁ Het. he
connectbnnsct 2face@fidleas e( 2l act2iklal 356 corpreatiosk Mivt teonmnies tiedptit ther mi nal s
(7a, 7@1)190{)‘_1&%&%@{“%9&? (72, Pod dhensniRbtidaeentacl es (21a, 21b) are
electrrcally cted wth

onne the output termnals (7c, 7d) of the
quddripole (7). 5 13. The device according to Caim12, characterised in
that -igherdeviéeeids accorandpties dlaian HAisi ng (22) which is arranged
bet ween one end.c%Q (Iqaélb) of the fluorescent tube 10 (1) and one
br acketPEB2CEF 194 THE WY ce according to Caim 12 or 13, ~characterised
in that théheeeleetis catcaumrdatednibed RUS it PR)i ¢ igRd iShe circuit 15

arranggg?g{, 985h 0S8 RS At d ped e (12, 1 efdeatird Alvd redcetltectibecal
prefera y?our-vmre ca% e 233.
1 (1) "and one bracket (8, 9).

14. The device according to Claim 12 or 13,
characterised in that
- the electrical connection between the device and the circuit

15 arrangement designed as quadripole (7) is effected via an
electrical preferably four-wire cable (23).

15. The device according to Claim 13,
characterised in that

20 - the circuit arrangement designed as quadripole (7) is
arranged within the housing (22) of the device.

16. The device according to Claim 153,

characterised in that
25 - the housing (22) of the inventive device comprises an exten-
sion extending along the fluorescent tube, which accommodates

the circuit arrangement designed as quadripole (7).

17. An electrical appliance in which at least one fluorescent

30 tube is operated,

characterised in that
- for the operation of the at least one fluorescent tube at

least one circuit arrangement according to one of Claims 1 to

11 is employed.
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15. The device according to Claim13, characterised in that 20 - the
circuit arrangenent designed as quadripole (7) is arranged wptgi h
housi ng (22) of the device. 16. The device according to Claiﬁpﬁgfﬁzb %003
characterised in that 25 - the housing (22) of the inventive device
conprises an exten- sion extending al%ng the fluorescent tube, which
accommodates the circuit arrangenenﬂ desi gned as quadripole (7). 17. An
el ectrical appliance in which at | east one fluorescent 30 tube is
operated, characterised in that - for the operation of the at |east one
fluorescent tube at |east one circuit arrangenent according to one of
Cains jt %hell_.&!eét%lireg%ysgpl§5n9e5aEEErdZH_@3to161&Bm The electrical
appl i ance according to alm17, characterised in that - for the
connecﬂﬂﬁ?&ﬁﬁeFHéegt1Pe5§Ptone circuit arrangement according to one of

C ai s -1 figr theakohaastioneodevheeasictordt Bnengiroubheapfamyemedt 12 to 16
is enployed...19. The_ el ect Li appkiLange ac kN 0, LN ddc®Fd-18,
charac@ééQ5§}WgntPh8Fe-oghéaéﬁggt?i%gl@gpgﬁigﬁégtigng ?gﬁﬁf a solar booth
| anp, dmg 1@ me bifkGlaims 12 to 16 is employed.

19. The electrical appliance according to Claim 17 or 18,

characterised in that
- the electrical appliance is a lamp, a solar booth lamp, or

10 the like.



