A STARTI NG AND OPERATI NG CIRCU T FOR A FLUORESCENT LI GHT Th|S‘1nLLt?|o§\EE>
relates toa starting ‘and operating circuit for a fluorescent light in
whi-ch a gas 5 di scharge tube is adapted to emt |ight by the stinulation
of vapour within the tube. The operation of a gas discharge tube to emt
light in this way is well known. Known fluor&sctent |ight systens use a -
bal l ast coupled with a starter switch in order to generate a 10 sufficient

voltage to strike an arc in.the gas_discharge ube to tion
of the vapour ah§E&BEl§Ené§2t92EgéEEH CIBC% : §Lﬁegtﬁéét§é£§§ﬁ§£§ﬁ§an be
sustaifred by a | ower voltage. This known systen1nornal|y results in the
t ube fPéshlng a few tines before enitting continuous 15 Ilght whi ch

flashing is itself dlsagﬁ Etiﬁsgﬂtiﬁﬁ EE%Egggcgg ghgagiéggﬁ %ﬁd|lfe of the

tube. A variety. of ballas? des €en propose avin

adyant ages angpgka%.dmgnh mgeanH@%vsrflaafeseaﬁtaﬁggggﬂnp&abeﬁnaleaghat it

fa'ls to operale at a en the supply voltage 2 s substantially, for
exanpl e, by apedeHa2z@¥% thbesikcadaptefheosymieM Ughti bbtRel etinalathon
where a reliable nmains supply is not available. A system has been proposed
whi ch does nobfr ggpbue whehiaethé aubeart Thesopeeatiendofnawgash upon
connection 25 of the mains supply, the light emtted fromthe tube grows
~gradual |y, andischaoge tubehiongemili Léghki §nsybienwayoidswell known.

Known fluorescent :light systems use a ballast
o/ coupled.with a starter switch in order'to generate a
10. sufficient voltage to strike en arc in the gas discharge
tube to initiate stimulation of the Vapour therein. Once
1nit1ated "the stimulation of the vapour can be sustained
by a lower voltage. This known system normally results in
. the tube flashing a few times before emitting continuous
‘15 "1light, which flashing is itself disadvantageous as it
| reduees'the effective life of the tube. A variety of
ballast designs have been;proposed, each having advantages
'and-disadvantages; However, each has a common problem in
that it fails to operate at all when the supply voltage
20 drops substantially, for example, by around 20%. 'This
renders the system unsuitable for:regions where a reliable
< ' mains . supply is not avaiiable.
| A system has been proposed which does not require
the use of a starter switch, and in which upon connection
25 of " the mains supply, the light emitted from the tube grows

gradually, and without flashing. While this system av01ds



-2- .the reduced life of the tube consequential upon flashlng, the lanp will:
neverthel ess fail to operate upon a substantial fall in‘the supply:"

vol tage.. According to the present invention, there is 5 provided a circuit
for starting and operating a fluorescent Sas di scharge tube, the gas

di scharge tube having first and second filkament el ectrodes at first and
second ends of the tube, respectively, the circuit conprising a capacitor;
10 an |ndgc hayi ng first and secon of t he

f}rsL fllgﬁbﬁtrﬁgPﬁs ﬁﬁ&c? d & eeﬁ&“ﬁFqPﬁBgFﬁS BPBP BH@Slte end
'd of Ly, dth "h
e B o RN T 1o S

end of the 0% he first t on

t he indUctg§bpgééﬁghge§gh§cggt P%yggﬁﬁigt og@g gnd t hereof, and one end of -

t he second ing direc the ot'her S|de of the AC
supply, the other engoghriifigSee0ttief b&égam; haveatienneehete?ds

to the capacitor which in turn is directly connected to the second tap on
the inguct ?i:oviaéh Bhat roha tnFor diragange apd! bpetatifgt abe1hereseanthe

filament electrodes is connected in series with the inductor across the AC
supply, 25gas discharge. tube, the gas discharge tube having first and
second filament_eledtrodés at first and second ends of the
tube, respectively, the circuit-éompiising:
. .a capacitor; - _ - e _ \;
10 an inductor having first.and_second-taps;
" one end of the first filament being-conhected to
one end of the inductor, the opposite en& of the
inductor being connected to one side of the AC
supply, and the other end of the first filament
15 : being connected to the first tap on the inductor
which is'adjacent to the said one end thereof,
and one end of the second filament being directly
connected to the other side of the AC supply, the
other end of the second filament being connected
20 to the capacitor which in turn is directly
- connected to the second tap on the inductor;
such that the main discharge path in the tube -
between the filament electrodes is connected in
" series with the inductor across the AC supply,

25



-3- and upon connection to an AC electric supply a peak voltage sufficient
to strike an arc in the tube is established across the two fil anent

el ectrodes of the tube. 5 - By appropriate selection of the
nunber of turns in the inductor, the capacitor, and the position of the
taps on the inductor, a circuit according to3the invention can be adapted
to operate over a broad range of supply voltages, for exanple, fromas | ow
as 140 volts to as high 10 as 250 volts. |In a typical circuit according
to the invention, a 20 and40poat cohhaotienehd anbaCi elechnict edpply aamai ns
suppl y™t hrough a bal last conprising an inductor of around 1,000 turns, the
taps bef'ng spaced by arpeal Bodtagensuffjieient baestrnikefapnhargoin. thg

An- enbodi ment of the invention will_ now be described, by way_of exanple, -
with reference to the atuBfpafyrhabihshadi acaPafi Rie WPchLIIABOREa circuit
I ngorporating a fluorescent gag. disgh e, tube for coupling to an AC mains
sugply. 20 ' TﬁieEF?BEFF P IgggrﬁPga’shoms-a 8isc%arge tube 2

00,8 LA el el B4Rty SRt SR TBRETLRSH, BB BUEED Gockushg )
I nductor coil 1}2¢pe inductor, the capacitor, and the position of the
. taps on the inductor,.a circuit according to the invention
can be édapted to operate over a broad range of supbly
S/‘- ' " voltages, for éxample;'frbm as low as 140 volts to as high
10 as 250 volts. In a t&pical circuit according to thé
invention, a 20 to 40 watt fluorescent tube is cénnécted td
a mains supply through a ballést comprising an inductor of
around 1,000 ﬁurns, the'taps beingispaéed by around 600
turns adjacent one end of the coil. |
15 = An embodiment of the invention will now be
described; by way of example, wiﬁh reference to the
'aécompanying schematic'draﬁing, which shows a circuit
incorporating a fluorescent gas discharge tube for coupling
to an AC mains supply. |
20 ' The circuit illustrated shows'a'discharge tube 2
having_twd filament electrodes 4 and 6-¢onheéted via a
_ switch (not shown)"to'ah AC mainé supply 8-through a
ballast 10. The ballast 1b_¢omprises'an inductor coil 12
connected in setieé with the tube 2,.and'ha$ two taps 14
25 and 16 at points b and ¢, respectively; which are

intermediate the ends a and b of the coil 12. Tap 14 is



connected in series with the tube 2, and has two taps 14 25 and 16 at
points b and c, respectively, which are intermedi ate the ends a and b of
the coil 12. Tap 14 is -4- joined to the inductor coil 12-:through a
capacitor 18, the taps 14 and 16 are thgnﬁeLves al so coupl ed respectively
to the electrodes 4 and 6 of the tube 2. The circuit shown is suitable for
powering a 20 5 to 40 watt fluorescent tube froman AC mains supply of

200 vol ts. yo7Hedl EQUEBerﬁaﬁété cehalﬁoichreﬁﬁﬁ goéa%é!&ﬂﬁo?r?é'nd}:ﬁefs 5 sq

cmcore with a 0.26 mm gap on the nagnetic pat appi ng pofn b and c
are spacedtbpswﬂ hHanse Akl ¥RbABE1Vesanlkadustpned Qésﬁeéélbeﬂ?'ﬁé . The
tapping 10 point- b is spaced fromthe end a of the coil by 400 Turns
(appr oxi natheyelle22rbdesi 4sandnd bfpphegtpbenk.c is spaced fromthe ot her -«
end d of the coil by 5 turns. The capacitance of the capacitor 18 is 7.6
[err]. The dispositTbe ofirchittshpwngiposuitahlenfiob payebingdauzded 15
for different mains supply voltages. In the arrangenent shown, the
connec& i ontef 48 Q@Dtvﬁﬁuon@sgepplyubemﬁromgénehatmaanpeauppbYta@ezno ar ound.
400 volts at_tap 14, apnd_a surge voltage as a spike_of around 800 volts at
tap 16. THELESvol Thgeindneterr pRRSiSERJOfNR Qeliegﬁl%rﬁ35pﬁﬂkn$oltage

across theaelecar0d8354s&ngm6c8retalth a 0. 26 mm gap on the magnetlc

rath. The tapplng:pqlnts b and_glare spaced by 600 turns,
equivalent to an'indnctance gf 0,45 Henries. The tapping C;
10 point b is spaced frpm_tne end_g.of the noil by 400 turns
| _(apprpximately_o.zz Henries) and:tapping point ¢ is spaced
from the other end d of the coil by 5 turns. The
_capacitancé of rhe.capacitor.ls is 7,6:n£d,. Thé_ _
disposition-of the tapping points a.and.g may be adjusted
15 for dlfferent malns supply voltages._ R _
In the arrangement shown, the connection of a 200
volt AC supply_s will generate a peak voltage of around 400
volts at tap 14, and a.surge_voltage as a spike_nf around
800 volts at tap 16. These voltages are in phaae and the
20 resulting'peak_vqltage anross_the electrodes 4 and 6 of the
tube 2 will be higher than 1,200.voits,-résulting in the
immediate_striking of the arn therein. .0nce the arc is
strnck, the voltage_acrosaztne electrodes will drop to
around 100 volts_RMS,.sustaining tha_arc and maintaining

25 the tube illuminated. .



tube 2 will be higher than 1,200 volts, resulting in the imediate striking
of the arc therein: Once the arc is struck, the voltage across the

el ectrodes wll drop to around 100 volts RMS, sustaining the arc and

mai ntaining 25 the tube illum nated. -5-dt_wll be appreciated that in
the event of the mains supply falling by 20% the surge voltage which wll

be generated across the electrodes 4 and 6 will still be in excess of 1,000

volts, which is quite S%J%fdrﬂfrﬁe_ tébxﬁfééi‘@céi t1k A dre (RRedtE the

Further, in each case, e arc wll 'be struck 1mmediately the circuit is

connegl[zéed t 0 thiEn SBE RSP By PPA V11184 Copr 20% 11 #1088 Vot s i dde adictedrill
Circui powering fluorescent |anps according to the invention can be
effectively usedgémer®£gednscrdss ethidicelldoXodes b and @ wildr istsildvése an
rel atively wi de range. The systemillustrated can be connected to supply
voltages whi céxoesy dBt @0 velbsd Wiiclvols squiel suifiiqiesft duy iskyike
wher eas conparabl e previous systens would cease to function at voltages
bel ow ar Gund a0axe| in. the thbe. pFupphek: ik each gase « Hhe 1ansd Mskle e

| anps naybe adapted o be operated by, circuifs accordiegig to the invention

in conjuncti oPtFRER TIRRAIATRLY JHRR GHRMLE hb TIRRRETRS &iQ dhemAARS 20

. supply, and preliminary flashing is avoided.
.Circuits powering fluorescent lamps according to
\_ the invention can be effectively used in regions where the
10 AC mains supply varies-ovéf a felatively wide range. The
system illustrated can be connected to supply voltages
which vary between 140 and 250 volts, and remain effective,
whereas comparable previous systems would cease to function
at voltagéSfbelow around 170 volts. It will be appreciated
15 also that fluorescent lamps may be adapted to be operated
by circuits according to the invention in conjunction.with

supply voitages other than those referred above.

20
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25 I S 1. A circuit for starting and operating a
fl uH!l(ﬂB“{ﬂlﬂHﬂlH" harge tube, the gas discharge tube having first and
Seco I Ttan®nt sel ectrodes at first and 5 second ends of the tube,
respectively, the circuit conprising: a cgpacitor; an inductor having first
and second taps; one end of the first filaeént being connected to 10

one end of the inductor, the opposite end of the inductor being connected

to one si d% Sf_pfﬁmégzsupply, and the other. end of the first filanment being

connect ed tap on the-inductor 'which is adjacent to the said

one end thareof, 15 a circuit I sa-tahy And Rpexatang & | anent being”
directly connected to the other side of the AC supply, the other end 6%t he

second fi.l FRirdaicnd QR Ailsthargd hbpatid Gasvdidthatrdelitibes directly -
connected to the second tap on the inductor; 20 such that the
mai n di schavagd ngptfiirst tand tsdoond tfidamente dlidotmdese late Higdds and
connected in series with the-inductor across the AC supply,

5 second ends of the tube, respectively, the circuit

" comprising:
a capacitor;
an indudtOr-having'first-aﬁd'second'taps;
" one end of the first filament being connected to ;J

10 one end of the inductor, the opposite end of the
,inductdr'being connected to one side of the AC
supply, and the other end of the first filamen£

'.being'connected'to the first tap on the inductor
which is . adjacent to the said ‘one end thereof,

15 ' and one end of the second filament being directly.
qonnedted-to'the other side of the AC supply, the

-other'end of the second filament being'connected
to the capacitor which in turn is directly
connected to the second tap on the inductor;

20 such that the maih discharge path in the tube
between the filament electrodes is connected in
series with the inductor across the AC supply,
and upon connection to an AC electric supply a
peak voltage Sufficientlto strike an arc in the

25 | "~ tube is established across the two filament

electrodes of the tube.



and upon connection to an AC el ectric supply a peak vo

. to
strike an arc in the 25 tube is establi shedumﬁﬂﬂjﬂwgﬂﬁgm '
fil:ament el ectrodes of the tube. -7- 2. Acir c " x1 N

Caim1l in which the disposition of the first and second taps on the

i nduct or

I s adjustable. 3.

"Acircuit-ag elained in daiml or daim?2

tn 5 which the inductor and capacitor are included in a single ballast
unit.

di scharge tub@- substan®i girguis assecliagagdhdneiClaiin A iof whagbethe t he

accoanDying

*

4.
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A circuit for starting _and operating.a fluorescent gas

drawi ng. 10 15 20 25 _ :
disposition of the first and second taps on the inductor is

adjustable.

3. A circuiﬁ as claimed in Claim 1 or Claim 2 in
which the inductbr'and capacitor are inciuded in a single
ballast unit.

4. A circuit for starting and operating a
fluorescent gas discharge tube, substantially as described

herein with reference to the accompanying drawing.




