1, "PI CTURE DI SPLAY DEVI CE HEATER CI RCUI'T." The invention relates to a @
pi ctur e~ di spl ay device conprising a picture display tube and a cj r‘pw E'\
feedi ng the heater thereof having a first and a second term nal Qﬁo_;,,;a 3,
conQ/ctlon to an alternating voltage sourge, and neans whereby the voltage
acreSs the heater assumes at switch-on of the picture display device a

val ue which is higher than the nom nal val ue and assunes substantially the
nom nal value after a predeterm ned warmup period, said neans conprising a
positive tenperature coefficient thermstor. Such a circuit wi th which

war m ng up of the cat hodepgdruet mxstfapivetuce nedhsyN @yrdutlke i s accelerated is
disclosed in United States Patent Specification 3,886,401. In this prior

art circuit the heater receives after a few seconds the nom nal voltage,
i.e. the voltage specified by the tube manufacturer as being the average
heater voltage in normal operation. For this the voltage of the 15
al.ternating vol t &the Sueention sedpyssi bel & pichwrehdiarday deyige revgpsiomg | n

paral l'el wth E Jr@saﬁtp%y té&%eaddsaacﬂ%ii i3 Eé‘éﬁ@ﬁ%%ﬁrﬁ‘eﬂ%féﬂéb@@t
therm stor whi I's kept warm and, - consequent|y, resi stive by means

of a second Pg¥ing \?ef’eféﬁpé?datauf%c‘{?éeFﬁ”éPéhtf°Fh%‘?"‘l‘l‘PSF’cﬂn Edrfect ed bet ween

the term nal s1téfhating voheded BSu:FHth&thﬁmdhﬁephvaéfréiﬁVtE@ voSt&e hekwd on the
tw therm sto s ar e ? | ow re |stan e So e across the heater

t
i s higher §h ‘?F"ttﬁ‘é AEERR, @ t%{‘l’e‘ [hin ﬁfa%l 9 Béc “Eﬁe‘k’cﬁ"géﬁu V4 d not
oper at e sat i sfaleé ahiitly ishiighelretisanc thel voénali sabre iasd Gasistihesd substemheanyl d

state the fingk JA0H Yathe Wiebs 1AYLedbctEhinddOteh 68, 34a
e oHiRer ¥ kR R ARI6E, 3y oo

consequently, requires a curr to warm i ater
behaves as a qo@Brising 2 @pr‘iﬂa'FuF%ﬂPeae#‘#fiecF%ﬁfIFWrrF@WStQ’he resi stance

variation of whi 0§hch5a dz&caﬁdhmp%lwwar&ﬁﬁgt 8p di@Re tmao&a‘(sbhef fal rst
term stor, the final ture of this he,at%[%‘gust?be ratp her {ar %h Thi s

i s achi evel tﬁ?'cﬁ’é’%g"%? h'é“ iofeelerated 15 S HRifeAsS5ateEhat nuch
power - is di s PagehtcEpepifiicatidnaBl886Q%01 heIn this prior art circuit the

heater receives after a few seconds the nominal voltage, i.e. the
voltage specified by the:tdbe manufacturer as being the average
heater voltage in normal operation. For this the voltage of the
15 'alternating voltage source is applied to the heater via a resistor. In
parallel with the resistor there is a positive temperature coefficient
thermistor which is kept warm and, consequently, highly resistive
bj means of a second positive temperature coefficient thermistor -
connected between the termlnals
20 _VWhen the picture display dev1ce is switched ondthe two thermistors
are of low resistance so that the voltage across the heater is higher
than in the steady state. In practice, the circuit does not operate
.satisfactorily when the second thermistor is omitted. In the cold
state the first thermistor must have a very low resistance and,
25 consequently, requires a high current to warm it. As the heater
also behaves as a positive temperature coefficient tﬁermistor, the
resistance variation of which is, in addition, much faster than that -
of the first termistor, the final temperature of this heatef mst
be rather high. This is achieved by means of the second thermistor.

30 This results in that much power.ié dissipated, particularly by the



2 second, thern1stor which is connected directly to the voltage fromthe (Ezéy
source. 'In addi tion, such a double therm stor is an expensive conponent. i
The invention has for its object to provide a picture display 5 device

hav1ng a.supply circuit by nmeans of which,the heater voltage can jnitially.

be tenporarily increased, which can be cheaper than the prior art circuit

and which can dissipate Iess power. According to the invention, the picture

di spl ay devigg s‘:ﬁﬁf‘cﬁﬁhﬁétw JoEh ORE bk P2l AkaRNy 8o ClHar A6TtREk SBbw N t hat
one terninal “of eater is 10 connected to one end of, the secondary

wi nding of a Q‘FaﬁmFG'FrrerInoﬂ%d‘éhEP’oF“f‘he‘ gevbier FeFmaFey 151 SquerRAPTYe
connected to dolifo ywentd first termnal, the other ends of the primary and the

secondary w ndin bei n |nt copnect ed.and Ggnneck o ,nal of -
the thermistor, gﬁ‘é ?‘ﬁf g Eé? s ?1 r°v§§g %% Qpﬁ-e ﬁ{{% r;g bei ng
connect ed 85 deviédhashigl asmid ¢:errcmnably amtwt hé whdeb rither Yeatiendvolfage t he
t ransf or ner haV| ng: 3. f?%%egl}%@ﬁﬁgohé&&géﬁt@ﬁﬁﬂ REn Wel BREApeW #iflinng. The

pi cture dlsplay evi ce ‘o I nventi on may further characterised in
that the trartleoprior grt gareuitoand shishicsdr disgiPahs 1285 P08 wi ABFIFIITE he

entire windi ng t& fndendida, SBEOpHatte MisgdiLag dehite dasaﬁlbbaoih @he tdpenthgdi Ng
bet ween one end t her eof and its.tap.fornms the y%/mrgld thJS end
gnfusna o t

bei ng connectRAFagEARRN I8 (haFHFterdred ip that, 20 & ofihec F8T e first -
termnal . M efophabled thongi éﬁdee diespéeqnddeylmduig blica imesﬁqrmﬁrltme

character i sed i1 bk HHRIPQnehiss S9UAIA% PEDIRRNLE RELTRN Fie25 the

segondary wi i olari e vol fage across. t he
heater is thetesramldul:hmg!thhe end# mﬂlgh%upPrpE?Woenésﬂme?‘Fc%éa%é’l‘%%gérbe’é‘ﬁd

is also furt *ﬁ{t&@@&n@%&é‘& 'aﬁadcdnaeémt £ NReatd:BHRAT I0E0thOlchaBil se6H) Ce
consists of a wnding provided on a_|line output The i nvention

t ransf or nE
will now b(ia f Ehet FIE*P“dé%’E’PF'ﬁEﬂ ofy th, pegter, gad fihg thgymistor being connected

to the said second terminal and the secondary winding of the transformer
having a greater number of turns than the primary winding.
The picture display device of the invention may be fu;ther
..characterised in that the transformer is an auto-transformer having
a tapped wihdiﬁg, the entire winding forming.the secondary winding
zu'while a portion of the winding between oﬁe_end thereof and its tap
forms the primary winding, this end being connected to the thermistor
while the tap is connected to the first terminal.
'Préferably the: picture display device of the inventijon is
characterised in that the magnetic coupling between the primary and
25 the secondary winding is such that the polarity of the voltage
across the heater is the same during the warming up periéd as well
as thereafter, and is also further characterised in that the alternating
- woltage source consiSté of a winding provided on a liné output transformer.
The invention will now be further described by way oé example,
.3o'with reference to the accompanying drawing, in which:-
Figure 1 shows a supply circuit for feeding the heater of a
picture display tube in a picture display device of.thg invention,
Figure 2 shows the variation of the heater voltage as a function
of the time in the circuit of Figure 1, and

3
Figure 3 shows a variant of the circuit of Figure 1.



with referehce to the acconpanying drawi ng, in which:- Figure 1 shows a
supply circuit for feeding the heater of a picture display tube in a
ptcture display device of the invention, Fi gure 2 shows the variation of
t he-heater voltage as a function of the time in the circuit of Fi gure 1,

anéit/Fl gure 3lshows a variant of the circdit of Figure 1. i 1

3 Referring to Fi gure 1, there |s shown of a pi cture di spl ay devi ce, for‘
exarrpl e a television receiver, t Ehe sup CUIt for %he heater F of
a picture displ afetersine |9 Eb?r?ﬁet pd&8ett 1B lfOBé“tt“l’fg iPH8de i s

heat ed direcddvwice9 ﬂohraéxénbee cattbbeleision recaiver, SOﬂiryoulj]éltsupnl)heurqwtckl y up
to its. t t
o11s Opel’ﬁ | \r’%ﬁ% aEI u%ﬁdlp:.c C}#I’ di%lgyl & b%n 1'#3§§mé Qﬁé%é[j%é P{CQZ re

heaters whic Iréc re’interna con araIIeI
or in seri es;ultelsetlcﬂ)mbthmlel on hehted fdermé-'dvstms:iiﬁt thuengatrlirede eks Psumllm gure

1. In thesevbe:% rfjmtl?x‘é@tf.ﬁ%kf'}% Sgdjelﬁ:gt@#irhhfngctéﬂHrEt&fe.t h@oltoﬁpe shown in

Figure 1 can e used threefo d The circuit of gure 1 npri ses a coil
havi ng a t aptelevariqmtrkes dBclndgnehneerearess divish; |“H8ﬁ&ez?ﬁﬁ‘és"“f_iir%ﬁ"r&h2
I'nduct ance Lird SneéFral@f tonfletRai ﬁs patanea e 9nSéexieR, el eonbifddeicance L2
is arrangedlns rles w.t h. heater atermnal A That
termnal. 15 Hius Sefmad,pubstifotane; %e‘ﬁﬁf c&ﬁ‘neﬁ“éanfo JUst S F® and t hat
t erm nal of heﬂiees {reV\bepﬂral:sd nbe ciogniec tofdthe tvmlwb’omael Figureel can

I nt er connagt use rmr gefgermnal B Terminals A and B are connected to an
al-sternating ta e source E. Source E may be a secondary wi ndi ng of
a transformer V\/n ® qiscemﬁécﬁwre Lk sowprises & cahl Feving) 3 har FBith esent

exanpl € SOUr gfrds ERNSiagheriChl By S66ONMAL MG EAILD M LR Qﬁﬂ@thhéh?LQUt put
transforner, ,line flyback pul ses bein resent .acraosg this ng during
oper at i on. Fé%cﬁtﬁﬁmi%elﬁﬁ’e&'ﬁﬁ “W‘€ gfgs To g Iﬁ“ﬁ'éc'ﬁnéﬁ#eﬂ ?“F'ﬁ{e]
advant age t hah iehees wdub teaces Fhavmel oap forms a termnal A. That t:ermnal
_15 of resxstor R which is not comnected to inductance L1 and that terminal
of heater F which is not connected to inductance L2 are 1nterconnected,
forming a terminal B. Terminals A and B.;re connected to an |
alternating (a.c.) voltage source E. SdurcelE may be a secondary
winding of a transformer which is conmectable to electric mains.
0 1, the present example source E consists of a secondary winding
“pro#ided on a line output transformer, line flyback pulses being present
across this winding during operation. Feeding the circuit with pulses
of the line frequency has the advantage that the inductances have low
values owing to the comparatively high frequency, while another
w 2 advantage is the fact that in most cases line flyback pulses have a
substantially constant amplitude.
e . Resistor R is a positive temperature'coefficient thermistor. When
the receiver is switched on thermistor R is cold and has consequently
a low resistance value. After some tenths of a second thé line |
30 deflection circuit is operative and line flyback pulses are present
between terminals A and B. Inductances L1 and L2 form an auto-transformer
whereby the pulses of source E are stepped up. ;, In response thereto
~ the rms heater voltage Vf increases gradually which is a positive
3% effect in the prevention of damage to the heater. The circuit is
rated so that voltage Vf'becomes higher after some tenths of a second,



' ' . : [ fl yback pul ses have a
advantage is the fact that in npst cases |ine pL
sUbstan?ially'constant anpli-tude. Resistor Ris a positive tenperatuke
coef\Lici ent thermistor. Wien the receiver 4s swtched on th.rn1stﬁr fIS
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' of .the picture tube 8 to 9 seconds after turn-on
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N esi | i | ses _are appli eater r
vol tage v r ek, BMERGTEa ny rigelia, apbririmatals vttt vofsca Bimumer 2) ¢ he
cutrent flowilRyever.othe durdemtt flcwingl tinrtthgh hﬁfdﬁIbﬁiﬂUe_ f% \ﬁﬂ%&@gﬁ rRooon
therm stor. Aldedih éhel WhABEreY.! OAﬁeieQ'Opﬁgl%é%gcgﬁg ?Sgw&pﬁtfeattp?@i)?tﬁr gh. A

rature that its resistance val ue 1
- -2mt5ilelr.rp§urrenﬁ‘%oﬁﬁqh&ﬁss%rﬁﬁm?mumeﬂhﬁtsim resistance value has become

16 comparatively high. A small current now flows through the thermistor
' so that the thermistor maintains a high temperature. The connection

val ueé OWI ng ito t he conparatively high frequency, while another 25 : @

between inductance L1 and terminal B is as it were interrupted. As
the amplitude of the pulses from source E for each winding of the
line output transformer amounts already to some Volts (rms) and is,

20 conSequently, stepped up in steps which are too coarse with respect
to the nominal voltage of Vf, the voltage from source E is decreased
by means of the series inductance L2. Figure 2 shows that voltage
Vf decreaseq gradually after approximately 3 to 4 seconds and that
it reaches the final value of 6.3 V between approkimately 7 to 10

25 seconds after the receiver has been turned on. :

The supply circuit may alternatively be of the construction
shown in Figure 3. Herein T denotes a transformer a primary winding
of which is connected between terminal A and thermistor R and which
consequently has ﬁhe same function'aé iﬁduétance Li in Figure 1.

30 The secondary winding of ﬁransformer-T is connected between heater’
F and thermistor R and has therefore the same function as the entire
winding "Ll + L2 in Figure 1.

The winding sense of the windings is important, both for Figure 1

and Figure 3. The inductances L1 and L2 must preferably be coupled

35 such that the lines of force generated thereby must be of opposite



so that the therm stor maintains a high tenperature. The connecti on betwee
I nductance LI and terminal Bis as it were.interrupted. As the anplitude o
the pul'ses fromsource E for each windi ng of the line output transformer
armt:m}:s already to some Volts (rms) and is, 20 consequently, stepped up in
steps which dre too coarse with respect t8 the nomnal voltage of)Vf, the
voltage fromsource E is decreased by nmeans of the series inductance L2. -

" Figure 2 shov&:—“ebﬁton!olv&ﬁgﬁ! Y dﬁ&f&%&esmgl?ﬁéhﬁls' y aﬁﬁtﬁrbyaM:QXbFBJoQLh%to

4 seconds and hat achesﬁ%he final_ va
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transforner ahd B2 GaANKHEEeN Qﬁ&vﬁﬁﬁlgﬁﬂlﬁalfgsaag ttrdfs firabPIT, r@ﬁgc@%ely

t herefore the sa funﬁtRl ?n as the entlrﬁ V\%n ing L1 + L2 in F|€|ure 1. "The
wi ndi ng sense®of°t 839\n aF Y €20 BBot &RE, T8 of @3 ai% GaFed £okhd Bhgure 3.
The i nduct ancnbslt_a odndxd_indumnpe ohtuablof maﬁaupzl edf Touplig khala bhe |ines

of- force gene&lgt ﬁlqugtsepgf ét ?"%& BT%&QLI‘I(%FQ?%FLSIIIS!:OI‘SRdnlla'i(g(s:tJ On%%ﬁlgﬁl chis

‘indicated in Figur arity dot's Bty of
voktage V[ Wr At Argives wlat@eavé the Plh'l@lem fxopr squzice R heén sapiaky tdthhe

polarity in tdaeeydy Iﬂﬁi@t Ehe fEhose %h&fﬂeﬁ.&h@“ 11n{>os%Qpe@Jné1§ rﬁ:te Lquet pe ot her

case the rating is nu gore critica practite the nmagnetic

coupling k- bet?‘\%eb‘?frfﬁ%ﬁﬂ: vy s"?;lltaéﬁd '-'ll_‘Z mlbﬁl\ﬁéeweﬂ‘?efsﬁ% the waFmidiengs

of transfornmep Periodspeahe Ve@itliodd(s)Skedteassy hbadert ReYGobarda@1id) vieb@ form of

an air cored The.c f.th nductan val u of, L1 and L2, of
ggb#ne thh in)é %rguu g hj'lﬁe ?rea 53 f i}ﬁ‘é’r‘}ﬁ ¥

coupling k an ropertles a nakes It
poss| bl e, 15 were opted fOl‘ ’
. source E: ) ' amplitude 28.5 V w1th an inductive

internal impedance corresponding

to 2 /uH
inductance value of L1: 6.6 ,uH
20 inductance value of L2: 22 /uH

coupling k = 0.51 . _
thermistor R: at 25°¢c, R ;:.// 0.5C2
at 150°c, R > 4001
. dissipati,on factor: 27 inwl°c
. 25 ' heat capacity : 1.2 3/%
' When this circuit is used, thermistor R requires approximately
. 4 seconds to get warm and the current therethrough has the rms
value required therefor of. approximately 5.4 A. The initial value
of the current through heater F is approximately 2 A rms,- which
30 is the maximum permissible value, while the final value thereof is
700 mA. . It is obvious that in a direct series arrangement of the
thermistor with the heater, that is to say without series inductance,
an initial current having a value of 5.4 A cannot be achieved. It
has been found that spreads in the values of. thermistor R do not

35 . .
have any substantial . influence on the heater voltage, neither in



10 at a .gi.ven anplitude of the pulses fromsource E, to satisfy within @
certain limts the three requirenents inposed, nanely the val ue of the 4

increased heater voltage, the final value thereof and the warm ng up period
of t-he cat hode('s) "heat ed by heater F. Cood results were obtained with the
CII‘CUIt of Figure 1 when the follow ng valfues 15 were opted for: dource E:
anplitude 28.5 V with an inductive internal inpedance correspondi ng to 2 uH
i nduct ance v d lm'J, he h 2 I;; 2:

22 [err] Coug']lhl ng‘9{< r 1.n t! ?]elp% %;[Jg:? 91'h:|.s heathp%(ﬂggg%s ?4 %. J'i

[err] at 150 aimogs 9"&0?%‘1"’9]17 di¥s §he - corvaliage sourcey apybyCthe coil L1,

heat capacity2. 1t hlas dlsd ﬂén{tﬁlf&lnd\/\lﬂﬁﬂt t:hespéyagseﬁqct chpadit8fce Tﬁlaeﬂmhst or hR
requi res apprgoxinately conds’ t.o rmand fhe current theret roug
has the rms v‘g’l ﬁﬂ"rté’d'ﬂl"ﬁ@ﬂ t ARPRE Jie g r 8% ithEt Bnp Erefuancyy, doesinoty)

val ue of the megat ivelyt bf feeg htiec aperation o fapis @irokitchyd hedtlidt dogdi ch 30 is

the maxi mim RETESS Bhe \AbUke 0L R {hfuel bEBAne! Alais LOST 501, S FRRY 1 s e

is obvious that in a direct Serres arrangenen et
heat er, that gtatevarigs gomavhat ivrdependenggcomtbe, instantanepad pulise eniltagal ng

a value of 5.gb fhéaRehidteradnel &ditidalnasa hagne{uad § *shg{;sﬁ reads in the

val ues of therm: sé\or §do not 35 have any substanti al uence on the
heaj er vol tagréaprﬂ T 6 the cold naor in the hot state. This heater

volt age i sWdet er nimaddidioastthexeireuiveisy rby:.atthe amnenvﬂiet 8REmS LS £ BedditbsDY

' :Eg coi _l L1, Ae%ecé:wehilé f%lrmg al%eggeri %ggt(:juz.tthat Eas %ggs oun t%?:aglgo?ng eeteof |
break-down of the therm:.stor produces in the final state only a
change of 0.2 V in the heater voltage. It is obvious that then no
accelerated heating of the heater occurs. In contrast. therewith,

15 a mechanical switch, if provided in the position of the thermistor,

may go on conducting, thereby 'coﬁsiderably shortening che'operating

1life of the picture tube. This also holds for an alternative poss1b11:.ty

_namely when a rectifier with a time-constant network is used as
the switch. Finally, it shouldbe noted that keeping the thermistor

20 warm produces a slight dissipation in the.final state. The above-
specfied values result in a dissipation of (140 - 20) x 027 = 3.2 W

at an ambient temperature of 20°C and a final temperature of 140°C.

L o 8 3



_ negatlvely affect the operation of the circuit and neither does the fact
-fthat ,the resjstance value of the thermistor in the final state varies
mhat in dependence on the instantaneous pul se voltage. So the

: the “m stor iss'not critical and the circuit is easily reproducabl2. In
addition, the circuit is reliable. Wen the therm stor beconmes defective
it forms an open circuit. It has been found that a conplete break-down of
the therm stor produces in the final state only a change of 0.2 Vin the
‘heater voltage. It is obvious that then no accel erated heating of the
heater occurs: In contrast therewith mﬂuﬂllmnumﬂm swtch, if provided
in the position of the therm stor, - ng, thereby
considerably shortening the’ operatlng life 'of "thé& picture tube. This al so
hol ds for an alternative possibility namely when a rectifier with a
time-constan work is used as the switch. Finally, it should be noted
t hat keepin therm stor 20 war m produces a slight _dissipation in the
final state. Tha.abdveictagecdiseley device cemprising aapistasepdisipday of (140 -
20y x . 027 = .g,eZaéN g cﬁﬂnﬁﬂbf&mfeéﬁ%efﬁ He St tR&ermlagfa kst

tenperature o A picture display device conprising a

‘prgture di sppafy at u’!%m&ﬂcFe&mHP’rlcﬁ?’i ePpeqtdan; ty 2P ht tRERREME: YRHEE8E having a

~fifst and g sasead snﬂrﬂébﬂ@ wﬁ&febﬁ;mﬂeeéluagetsetrgas adhta.teliéua:terngssuméi age 5
source, and npans._where a ro e r u

swi-t ch-on of 3% ﬁé"‘f)‘\flggt"ﬂr%y&%%pﬁlﬁ re\%;géfag @% e ?Ahh’eﬁﬁg thﬁﬁ @Eﬁlg'han t he

nom nal val uchanthesowimsl vabst and jasisiyes hebmmihdllyvmmmainaér value

predet er mi negdeMAr 0 NQ R REhLP Yarfiglupf GRS 0FREd _%eaas GoRPSidinyCa .
t enperature coeff|C|ent therm st or, characterlsed in that .10 qgne term nal

* of the heat ePOSiLive HIBRLTAFIFD GRECHTIGDIheREL Stk o faFgoterised in that

- 19 ome terminal of the heater is comnected to one end of the secondary

t hermstor “which cannot be ignored at the line frequency, does not 5 @

winding of a transformer one end of the primary winding of
which is connected to the said first terminal, the other ends of
the primary and the second windings being interconnected and connected
to one terminal of the thermistor, the other terminals of the heater
15 and the thermistor being comnected to the said second terminal
._ and the secondary winding of the transformer having a greater number
of turns than. the primary winding. '
2. . A picture dieplay device as_claimed in Claim 1, characterised
in that the transformer is an auto-tranmsformer having a tapped winding, .

- 20 the entire winding forming the secondary winding while a portion

te 'f{ of the winding between one end thereof and its tap forms the primary
Le o . .2 . L. . :
e . " winding, this end being connected to the thermistor while the tap

is connected to the said first terminal.
3. A picture dlsplay device as claimed in Claim 1 or 2
26 characterised in that the magnetic coupling between the primary
‘and the secondary winding is such that the polarity of the voltage
across the heater is the same both'duriné the warming up period as
well as thereafter. '
4. A picture display device as claimed in any of tﬁe precediﬁg

30 Claims, characterised in that the alternating voltage source consists



Wi ndi ng. of a transformer one end of the primary wi nding of which is
connected to the said first termnal, the other ends of the primary and t\qe

second wi ndi ngs being interconnected and connected to one termnal of the
thefnistor, the other terminals of the hegater 15 and the therni stior being
connected to the-said second terminal and the secondary wi nding of the
transfornmer having a greater nunber of turns than the primary w nding. 2.
A picture di s;playlﬁlﬁﬂgcpnﬁﬂdea annedline Ghtpium ixansfiermesteri sed in that the
transforner is a aut,0-t rans r gL n i 03ds! ire
wi ndi ng form ng ?’he segon ar at' dz%\%/ftgl e%bgé&ggtg}ic?nqg mﬁegv& ng:fh]gég

bet ween one weikh trhéemfcea!wdthe s“palpPthm #Huutﬂl mary w nding, this end
bei.ng connected to the thermistor while the tap ts connected to the said

first termnal. 3. A picture di spl ay device as clained in daim1l or 2,
25 char act er Bpecdst of thhamtfnem 44 4y pwtaseseive| yorandlt he
Secondary vi G S A R,

heater is the sane both durlng t he vvarm ng up period as wel as thereafter

4. A picture display device as claimed in any of the precedl ng 30 d ai ns,
characterised in that the alternating voltage source consists 8
1 of a winding provided on a line output transforner. 5. A picture

- di gplay device substantially as herein described with reference to the
acseonpanyi ng drawi ng. The text of the specification has been reproduced by
“phot ocopyi ng the applicants original typescript. It may contain a few
anméndnents which are difficult to read. The original typescript

contai ning these anendnents nmay be inspected on the prom ses of the Pat ent
O‘ fice . _
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