TELEVI SI ON STARTUP CURRENT REGULATI ON The ihvention relates to the startup
of a switched nodg,pouygr supply in a tetevision receiver. In a television
recei v.f;ir having a sw tched node power 5 supply (SMPS), which nay be

defl ec™ on synchroni zed, the primary w nding of a power tr former is
energi zed by a pul se W@MFAWMMRm ngs of the
transforner energi ze DCrRaWi{y IRfated| €0 theO¥tadtupP Ofea switihedat i onal

| oads, including the SMPS cort roller. In,the start.up 10 interval,

r., |
i mredi ately e PRWEThSHEPIh AN & dclevision, IBCAIYET- on it is necessary to
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provi di nbopovk!l‘g i ignmediately (after §witching (the Op TGEHVEY Oy, d
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i ssi pation, put i gher resi,stanc S a c nt
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capaci tor. | titself narays ber poweredcfrom| a stocage ccapacitory iso initially
controller in t s r i 4 b t e
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di ssjpation int I ng reswt_o,,qi mes.. 30
I n_desf ghiSng resistorchdbhereapasites: Chaggesy initially, whem, éﬁifs“f’&nprovi de a
single circuljeckividr i contleeRid 16Veie %Caﬂmnsﬁ(iE.zL,f phugged im) mmdvol t ages:

The standard t the US f , , diff
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current 35 | television efecetvers isvnéitierp in dthee seamdbys imedeocre rrul gnogdet obHn,
| nadequat e current..supply or other adverse effects when operated at a
di fferent nai ) ge. : L.

- 20 The current limiting resistor dissipates power as long

as the television receiver is coupled to the AC mains. However,
for purposes other than providing power during the startup

interval, this powér is wasted. The current limiting resistor can
have a 'high resistance to reduce power dissipation, but a higher

25 resistance results in a reduced current supply for operation of the
controller, and slower charging of the storage capacitor. It is
necessary to reconcile the need for current to the controller in the
startup interval with the need to reduce power dissipation in the
current limiting resistor at all other times. '

30 In designing a switched mode power supply, it is
advantageous to provide a single circuit that is operable over a
range of different mains voltages. The standard mains voltages.
for the US and for Europe, for example, differ substantially. A

_ circuit which is optimal at one mains voltage may include current

35 limiting elements which produce excessive power dissipation,
inadequate current supply or other adverse effects when operated
at a different mains voltage. '



RCA 86361/2916 Apart fromcircuitry associated with startup of operational
power, television receivers are typically provided w th degaussing coils

whi ch demagnetize ferromagnetic parts of the picture tube to inprove. cﬁl or -
purity. The degaussing coils 5 nmay be coupled to the AC mains through one
or nore variable inpedance el enents that progrezsge®éy/2eyece the current
applied to the degaussing coils over a degaussing. i nterval follow ng the-
connection of the television to the AC mains. The current linmting elenents
can be pasitive or dAdqgpatifrom coisevitry r assosigtedc with s_taotunegﬂ stors, also

known as SREFHIGHAT powdr, ORAVRSBA! bbeiver |44 ypIRAIS ﬂf@vﬁ%aendent

resi st or t|ve coe ICI& I'S Qoup e AC mains, in series

P
with the W& Lf&ﬁar\’@slﬂﬁ |coils swhighy gPﬁftlﬂ?e FEOAGBALL crm&f having a
posi tive grelpicwurentubes tOOimbwwqmlaﬁ lhi!tgAC Thendeg iuissuh oitgperature 15

heatsd Eémé‘?ﬁb?tg ol 8, A s Bhileh ot éﬁﬁﬂ?ﬂéﬂiét o
current timpedianceccktmentssithat cpidgressivelyf feduces ﬂmmourmﬂbmpplmd ch does
not subst tth@' h\g,ﬁﬁﬁsgﬁé €@Qrow gt Yleﬁégﬁsmﬁ mte us corrprl Sgrﬁﬁpce with an

aspect of he”in ere 1's prov a .source
of AC vol conpection fof thevtelevision 10 ethebAngamm'Ehetmgnn ymtme a . -
first tergfefdntsf [ r f éfﬁﬁg ©£916 wave

g ciﬁ ]idimvé’ Bﬂ%e%ﬂr?eﬁdl?ﬁag prodyci ng a half

rectifjed current, a“second, term :
wavel ctqui-iiﬁr%uﬂ%t OWR \f§ GHEH“H?GES *po ro%pfﬁf:b | &d W said first

term nal wmpetatuks i indent resistor® iavingr at Wlmeﬁd@fﬁclbﬁt)etb’mce
coupl o 2 igh O A A s i 1 bl b A°0P 0 10
second temperature dependent resistor havmg a positive = .
coefficient is coupled across the AC mains, the two temperzitu’fe
15 dependent resistors. being thermally coupled to ‘each other such
- -that each heats the other. As the resistances of the elements |
change with heating, current through the degaussmg coﬂ falls off
to a minimum level whlch does not substantlally affect color
purity. ' o

20 In a'ccordahd'e with an aspéct" of the’ .inv'e:'ntioni,
there is prov1ded apparatus comprlslnq' - a sbufce of AC
voltage; a full wave rectifier- brldge coupled to saJ.d
source, a fJ.rst term:.nal of said er.dge produc:.ng a full




t erper at ure dependent inpedance; a sw tched node controller coupled to said
swi t chednode 10 power supply and energi zed by said capacitance, and . an
addi tional rectifier, said capacitance being charged in parallel through
both swfd tenper ature dependent i npedance and through sai d additional
rectifier. 15 I n accordance with anot her REpc8G30/ 296

I nvention, there is prOV|ded a television apparatus having a degaussing
coirl for denagnet|2|n porti ons of a at hode r t ube a

degaussi ng coi | Hé"ﬁg%&q%l%’fé’dcﬂr&ﬁ FurReE° ’h‘ﬂ aé]?i‘% 5%1%
first terrperaturbrdagen@:miducmxgdmmﬁﬁ)mvmtr@iﬁlmd mummbnt passi ng
I n said degaussing coil, said first fenperature ependent eg@f%ﬁegelng
thermal Iy coupled to a 3csWitehednmode power upleda Qes ting

said first tenpewmd@feggﬁwtbﬁ »dance, a povver supply including a 25
capaci tance for energizin oad

rcuit, and, neaps for ch sai,
capaci t ance t%irough a f®r mﬁﬂmﬁhéﬁl’?m?%é@ afFaTr& a
dependent |npedagegonandgﬁﬂﬁgggbfagﬁgcggzggz;h whi ch |ncludes arectifier,

sai d second path being independent of sai i rst,pat
(S8 "ot termipal thrqueh seid

accordance with a furth@r
t el evi si on apparabanhauuﬂg depeudensuﬁQM¢duncbpd|ng a capacitance for

| oad t f
Srar e up ol rout t conpr 1 8 AEHcHedREIodE °t§éﬁ%rgé&9pléﬁs§<a?€§ CsWAlétied dmade
b)  first npgns é&&efaéﬁpﬁmyaaﬁaréheﬂgiaéat baid ¢apacitarieé, tahguoh a

tenperature sensitive inpedance to_char ca C|tanc and
second neans, for passtfgadnitippal:xe ﬁg§£i §Fgga g?Gngharge

sai d, capacnh tance dhmitdied S Epara BLél Oth26ughi ﬂoi:hr %hiﬂobéﬁdﬂe!'&ﬁuﬁé“ d AC
curt , the dependent impedance and through said additional

rectlfler.

15 In accordance with another aépect of the
invention, there is provided a television apparatus
having a degaussing coil for :

demagnetizing metal portions of a cathode ray tube, said
degaussing coil being energized from an AC source, and coupled to
20 a first temperature dependent impedance for controlling the
current passing in said degaussing coil, said first temperature
dependent impedance being thermally coupled to a second
temperature dependent impedance for heating said first

U | temperature dependent impedance, a power supply including a

25 capacitance for energizing a load circuit, and means for
charging said capacitance through a first path which
includeé said second temperature dependent impedance, and
through a second path which includes a rectifier, said
second path being independent of said first path.

. 30 In accordance with a further aspect of the
invention, there is provided in a television apparatus
having a. power supply including a capacitance for
energizing a load circuit and a source for charging said
capacitance, a start-up circuit comprising:
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path of said opposite polarity of said AC current being independent of said
tenperature sensitive |rrpedance 10 - FIGURE 1 is a schematic circuit

di agram of part of a television receiver incorporating a startup currejlt '
supply according to the invention; FIGURE 2 is a gra@hgeheigldloage vs. ~time
inthe circuit shown in FIGURE 1 at the junction of current limting:
resistor R2 15 and diode D7 with respect to ground; and FIGURE 3 is a
graph of voltage vs. tine at the same poi nt as in FIGURE 2, but at a higher -
mai ns. vol tagea) | n. & seurse SPHAC coaryentas. shown in FIGURE 1, power for the

oper at i onal ds ffrgl@rﬂ,é(gﬁsff@pﬁa 1\5% srg g,?ggrgsg_aiqtﬁoofv\hen driven. by

a sw tched, m) e power supply controll wer oulput transistor =
Q. In HH& I‘F‘b‘é‘f?’!ﬁ\stqu’léglb(ﬂ'\eFe?P%ﬁ%'FBFﬁeFeﬁﬂ‘tbgealWEPﬂﬂﬂﬁﬁaI out put

transforﬁaerchéﬁj@evgdid)%mmwﬁl anpads . are coupl ed to secondary
wi ndi ngs of tr.ansforner, X1 oneAg%@ratlonaI | oad . Eﬁnggzhown as coupl ed

25 B0 a secdfdar PSTINE Heans, RRSHEN ﬁnﬁnaoppf’ﬂ' Aty 3 are
coupl ed db gadid sltrcocmarqntz\ntmhclgpﬁgﬂefsaiduoapacmtaneguint tHeDEanel t age to

suppl y RGO s SR Elsat po A0EC B B, §¢es§%?éb€edt§%e " oads,

anl y twcpa/lth]chf]gsgusmxlwmsme mlemetzmﬁnsandoAGecurnentnps ?rgoﬁn h: ul

rawi n ﬁ@p&@é}# S

wave b?l gﬁ recthl | er f%?%dy%?}’%%%géé&éﬁuéﬁ Eﬁﬁ Q@éb}é éd to the AC -
22

Capddi tor CL. Tne FIFPRE, L %#ﬁ?@aﬁis%iﬂg%ﬁ?#oakéﬁ% B e sat hodes

of di odetelmsmml feteivern. rmcbrpdmngcau startup i eurrenpl snpplry the primry

~ Wi ndi Ny gde ng)v%rztﬁg . X1 through current limting resistor Rl@d
filter capam% Ulﬁ)é% VO tage Vin is avail abl e whenever AC mains 22
-

is 5 connected toFlG $ A graph of; velwgoms.mrm dhereireuitds RL i s
provi decshigwny il FEGURE! thge the anefioh’ Bflc‘lﬁréﬁ m‘ﬁ@iﬂ?reﬁgf&' l&d '

15 . and diode D7 with respect to ground; and =~
FIGURE 3 is a graph of voltage vs trme at the same
point as in FIGURE 2, but at a hlgher mains voltage
In a televrsron receiver as shown in FIGURE 1, power
for the operauonal loads is derived from a power transformer X1
‘20 when driven by a swrtched mode power supply controller 60 and
a power output transistor Ql. In some apphcauons, the power
transformer may be a horizontal output transformer ‘The various
operational loads are coupled to secondary wmdmgs of .
transformer X1, one operattonal load RL bemg shown -as’ coupled \/
25 to a secondary winding 34. A diode D5 and a filter capacitor C3
‘are coupled to the secondary wmdmg 34 for supply of regulated
DC voltage to load RL "Additional secondary wmdmgs typically
are provrded for power supply at dtfferent voltage levels, as
required for operatmg ‘the loads. Only two wmdmgs, 34 and 36,
30 are shown in order to srmpltfy the drawmg :

: The supply voltage. Vin to transformer X1 is denved
from a full wave bndge rectifier formed by drodes D1 through D4,
coupled to the AC mains 22 through plug 23, surge suppressor

~ chokes L1, L2, and bypass capacitor Cl. The full wave rectified
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Secondary wi nding 36 of transfornmer X1 energizes the swi tched node power
suppl y controller 60 after initial startup, 10 via diRGA B86,36bvwever, this
valtage is available only during switching of transistor QL. Since t he
suppl f power to the controller is arranged functionally in a |l oop where

?ﬁt put hpul Sesgﬁirplit,h%tcﬂi%t Eﬁgﬂxﬁfetsabf d:teaas rpg bﬂdom tebwhe bridgkerqutifiérged
rough. secongda i ng at startu rnate power
to controll erISGG’qugi‘?‘gcfﬁ rtﬁ Pﬁﬁ@?el“’évag}%&fégg %ﬁ@ﬁ%’ ?gbausm ng
circuit 21 whilirough euerewtzlthiting aesistorf Rhtaﬂd/eﬁltemldapacungGBnect i on of
AC mains 22 t Si f [ t erronma netlc
gBi’ﬁB'u Alfz}_gg. % r1§ gﬂble ‘%eﬂég%g')ﬁ? fiats (3 i§ 9
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degaussi n§ coconaecteduto etbettelmsm [TeCevesin duf s PPWST ctor éb?s‘loéaé d¥ent s

V1, V2, oper r e t ToiftPollér B0 | bédoihes i e such
tha AC curreﬁ%&g&%g ?ﬁeil tgﬁgglfw{tghggamd%t a high anplitude and then

f al I s off to enET&IZedn "The current limiting el ements V1, V2 are _positive
tenperature 25 CoeffIClS%@bnﬂEEBC)wixﬁﬁn t 36 ofr tmhsforlmelor)él encrgizes rthent ed
in thermal contac ne_anot her S S 5 h t hat
the heat gene?ﬂt‘@he#y“é‘%‘iﬁ ROWEF; BW0 %‘S’ c@ﬁ%l%yséu gf e rietgl st:ﬁzp‘\rzt

both. Ond ®f viw diodeeD6. | |Howe|vgr,etlu|semohage/21§ ava | enly duwing serl es
with the dega o) S e I rYas C mai ns
22 'whon the_ SRAGHINg f prardfysBF QF", SiPE WRChisbIyOsP Fowee 1 “‘é\hl

resi stance of controller mz arcanged fanetmnallyasasavxqup tﬂéhﬂeng"ﬂﬂﬁf tRpises

di ssipat i on o PP cofitt1IE are Mredife Béforg"peweR e e cpidvidéd The
ot her variable resistance 35 e|le I s coupl ed aljge f‘FdeS W|th i ode

D7, the seri ethioughcsegendary w lBgl 3I4 V\i"t (1A Ry; &1k SHHECt 8% t he
currén’[ 1% si pgwdirwg@oﬂrgneﬁtﬁo/hs equirb&r efore adds to the heat| ng of

:: ;arenrezgt \e/zphgsgdgf D’Zhgl \o/@} ef geur S é‘d’?A@#ﬁaﬁgtﬁ &e&u y| ng out an
aspect of the2ilnwhichois mbegmdhﬁmeaobrmfomemalu ﬁouowpngaopmme&tmnd
lS:\/QSt ngt r(rjlefg\fé ﬁmaﬁﬁs %2 40° thé Slelévidion! rebEiver \for Cdémaghefizfily 'the! to
ferromagnetic elements of a picture tube 40. The degaussing
20 circuit includes a degaussing coil L3 coupled to AC mains 22 and
variable resistance elements V1, V2, operable to reduce current to
the degaussing coil ‘over time such that AC current supplied to coil
L3 starts at a high amplitude and then falls off to a minimum.
The current limiting elements V1, V2 are positive temperature
25 coefficient (PTC) resistors or thermistors, and are mounted in
thermal contact with one another, as shown by broken line 50,
\_/ such that the heat generated by each contnbutes to increasing the .
resistance of both.
One of the current limiting elements, V2, is coupled in
30 series with the degaussing coil, the series branch being coupled
across AC mains 22. When the television receiver is first
connected to mains 22, the resistance of element V2 is low, and
increases with heating due to dissipation of power with current
flow through degaussing coil L3. The other variable resistance
s 35 element, V1, is coupled in series with diode D7, the series branch
being in parallel with AC mains 22, and adds to the current
passing through element V1, and therefore adds to the heating of
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D ode D7, in cooperation with diode D3 of the mains bridge, forns a half
wave rectifier of the AC mains voltage, that inxkeomjsmobilon with resistor
R2 provides a first path for low level DC current to charge filter P
capacitor C5. Diode D7 and D3 conduct during the 10 positive phase of*’the
AC mai relement a¥2, |DmdeMD71 blecks nedirrént ithrough telement eVt dumntgo t er m nal

tlgrmmn;ellaeg5m|&sﬂr%gg§?§vee rela |vemgéa Pﬁl“’ahﬁl Cfmrhgﬁ\sD? tgget h\ém(rargl ns

bridge, provides. pamme out arr iaspecto@fothe inventienacthanrathods! t age t o

resi st of &%del DPIE daipled %o lllcuﬂbﬁﬂq“ﬂm?g‘%ﬁsﬁoﬂm skof V1 forma second

cur ent ch provi.des a | ow | evel nt to har filter - ®
p{ol Wg? da © ¢ $artup, CHFTEnt, 19 ﬁg’b{g ﬁ rent paths,
: capaCI W@SDﬁ;augeoo eratdm\withtdro‘depwldedneadxiﬁnstma , foanst i ng

oper at Bo ARtV 3{%35 o, e, AC, B0 vOfiad. oy hgl ﬁ%ﬁ@@%’ -

t r ansf ovitlerregiston|R2 kprovides ar Q"H'Stafpathrfnrl low level HDELgbrrent diong 36 when
SMPS caRbi 'fﬂterf’&apﬁclw (ﬁ"erﬁi&t%‘b 5an(l WW& clﬂnﬁt? Mleprovi des the
controlrer

mai n charding pa r.ca tor t, .I's energizing
t H0't r Dositiverph asrrh@? dhecAG maing, vo aevam aybensterinal dy dsoperates over

2 de phoaiRe OfclaBvES1y oAckaaRL 216 |5 e f ot vE ol bolh h'eg? 1o charge ¢
storage capaci torD'EE“gwﬁPq éﬂﬁgﬁﬁq M5ed ﬁﬁ&c?&sﬁ W’f)gﬂﬁ Mt ion in
currenwdl?etlwgenemealRl?S ishinegativec relativehdoi termin abnl(itay be

ol 1 ag oS DY, TR 'ﬂﬂgwméeéﬁ%‘g%?‘@ﬁ?@%@%‘*ﬂﬁm 00

voI t ag
AComaing yoltage to-rexistoroR2awia PTG mesister Wi nBiode Diye,

bl 4 PO 4GVRE) Horrl ' fokohSchfBer oith, Which! Bifbidss 4 © operation

Ferpor 10W YRl SuTantcio ShRTRS, Fler Capicibdh % GURES 2 and 5. the
vol tage at the Cdij?loﬂmaﬁ’s of the .two alternating conducting current
‘paths, _capacltor C5 charges to a level that provides adequate
20 operatmg voltage to SMPS controller 60 to begln free runnmg
o power supply operatlon , :
Rectlfymg diode D6 coupled t0 secondary wmdmg 36
of transformer X1, blocks drscharge of capacltor C5 through
wxndmg 36 when SMPS controller- 60 is not energizing =
25 transformer X1, and provides the main’ chargmg path for capacitor
C5 when the SMPS controller is energizing the transformer.
The circuit shown is advantageous because it operates . W
over a wide range of mains ‘voltages and is effectrve at both high
mains voltage and at low mains. voltage for provrdmg adequate
30 current to charge storage capacitor C5, ‘while reducing
unnecessary power dlSSlpatlon in current limiting resistor R2.
This aspect of the invention may be apprecrated by comparing the

curves of FIGURES 2 and 3, which show the voltages over time at - "

the cathode of dlode D7 at a lower mains voltage e.g., about 90 V

35 RMS (FIGURE 2) and at a hlgher ‘mains voltage, e.g., about 270 V. e

RMS (FIGURE 3). The curves represent the steady state operation .
of the circuit, after PTC_ resistors V_l, V2 have reached their
maximum temperature and resistance values.

6



diode D7 is higher in the positive phase 84, 94 of power on AC mains 22
than in the negative phase 82, 92. This occurs becauseKWALt ¥6,36dsitive
phase, .dj ode D7 is forward bi ased and the voltage 5 applied to resistor
R2 at t¥rmnal 17 is equal to the nmains voltage. In the negative phase, PTC
resistor V1 is coupled bt bedn FIGURES'2 and Bothe nadltage atdhebeathbde sofire

Cover i ne. vl PAEeDT, B-Highae h RCBONIGve uadt 8%, s of polek W £C01 VY

rel atively | oWoainse@?3ethanria themegativiee phash$2.n82ns Thist aeeunst becausee 3

because the eﬁheﬂ:qgiodiﬁ%'gﬂasé &Jdé“ﬁ? G férvdid BPA@H Qhastﬁ@‘tvdl{hge“ the
PTCI’eSISt rs. Si.n the h

HH{EC esi st or nonJ i nea

ef f ect, s APRligd itg ?‘iﬁ‘ﬂpﬁhﬁ& #4pun fis-egual dosthy TaIng volage.

PI gher 1t5 rlrgrnnsh?qhém?makemet resisto? WClis td‘(ﬁi léﬂebdmém&heﬁm I teg
0 nesistor in 3 a e an the

vol tage in thénﬂ’&si e?m a5t ‘iwﬁz aﬁﬂeiﬁquﬁg h{}éhgﬁg ﬁwf%%t age.

Thus, the rel defore duyisi appHedftoszesistod4 R the I ower mai ns voI tage is

closer to unity than theAEetlh@ti'éﬁ?ﬁQly ?weﬁﬂé&?&cfoexa e“phauﬁggglt&ger

mai ns vol tage The di fference In I S sucC
di ssi pat el0i n RTEr sesistorsi arecheated stoyra melativelyqd lower b‘f«mﬂu@sfﬂl@neﬂt t he

range of i nt¥OhigiRSyAAMVMACOT FRIOREG ecaRbothd Siuche!grl hat the

LB, CU el 6 umsnn-oF i B LRTeT i L 2R S v
rﬁgﬂ: (r]I ezeo]plu?/t&ni:ewhhambaun aﬂcthgl gg‘or geﬁ:bm;eﬁgasaonungfxr efifécty the t ore
fe3| {ryr V1 b#’@ﬁﬁ%ﬁiﬁ& ﬁ%ge&gﬁ%mg% gé?fgh?%gtg’geég r@ ﬁ)ﬁaﬁlﬁgggyl S not
i npai Ted.1 5Thanains d.wdtagmramdmtenipeunyhedmgesuchl thatc the tdtage eapplimiem of
desi rabl o to ASSAGE TR *ﬂ%&b%s*'gﬁ 4646 Phase s\ PREPAIRaAGLy Milich Loy ¢
prevent 35 swhaBhthe voltags dnt the rpesitivgcphase whenhemsawts&h@en I'n
such an arrangfighet mhfis YWageou! T, ethe telative anplitide of 821¢d 8 agl e
synchroni zat | ‘the® ngll' Smgfncso rwrr%ltaa\égl %sa bc!loser to unity than the relative
20 amplitude of 92 to 94 at the higher mains voltage. The difference
in the illustrated example is such that power dissipated in current
limiting resistor R2 is reduced by about 25% over the range of
mains voltages from 90 VAC to 250 VAC. :
It should be noted that the startup circuit of the
25 instant invention uses the PTC resistor V1, which is part of the
degaussing circuitry. As a result, the startup circuit requires only
U a few parts in addition to the dejgaussing' circuitry.
_ It should be further noted that diode D7 reduces the
power dissipated by PTC resistor V1 by about half. Nevertheless,
30 the degaussing function is not impaired. The residual current
through degaussing coil L3 after the end of the degaussing
interval is insignificant. |

Ej s In some appllcatlons, it may be desirable to operate
" the SMPS in synchronism with deflection in order to prevent
i 35 switching transients from appearing on the display screen. In

such an arrangement, the SMPS would free-run during start-up
until stable synchromzatlon signals become available.
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RCA 86361/ 2916 CLAINMS: 1. A televi'sion apparatus having a degaussing coil
for demagnetizing nmetal portions of a“cathode ray tube, said degaussing
coi l roman AC source, and coupled to a first terrper'zééj_re
depedmmummﬂ“ﬁw}r controlling the S current passi %%36@[/3@!1% e
degaussirfg ¢oi P, %ailtl first.tenperature ‘dependent i npedance. ‘beirn

thermal 'y -coupl ed to a second tenperature dependent i npedance for heatlng
said first tencEAIMSEe dependent i npedance, a power - -suppl y i ncl udi ng a
capamtance for :energizing a load circuit; .and:means for, 10 charging said
capaci tancegt hr qu 4 ISt ncI udes sai.d sec enperat ure
dependent i rrpe nggl&% ap%%&u\gt}hﬁﬂ i SAUSSH ﬁ{iﬂfl ch includes &
r ect | d¢TBAgNEGTING dvota) pettionsi of) ama!hoddemy cﬁxbealsiudl rst path. 2: In a

teﬁ'efé‘.‘mﬁ%"oad c.rcél?"aﬁ?%“;ourc??for R ﬁﬁ@iﬁiaﬁ ance, @ <
t

—p)

st art@ cfor oom first: rreans
fors paaeny paskids tmo@amnad aissza sgbl, AfaidU P cehiiieadftire? t ENPET At Ure.

pase we@sﬁwaaa -bRE @MA%%p&ngotS“gmgg@l sai d ‘capact tance.
At h e eppek e o B ‘?‘”25?5' Reating Sald W€ egendent of sai d
t |
Fgrrpera%g%%ﬁ ffﬂﬁ!@%iﬁ%ﬁ CS. 3 PONSL. &pri clﬂ"ﬂggénﬂe ined by daim
3 i N cdpaditance ffoBtenepgizingpai. aaadgcircuﬁty eam:lﬁmeénsfa &Ibhr ggarc]l: (ra C:JIS t aas
{1 tbeRing W14, Lipadbanol Hirduoh HPELRRY! BabB jhao | PCh 0ol S *
t enpeineindes paidi secon@euamperatureodependentrrﬁmpedamecom ci ent . CBA
Star ey ﬂcé“éeéén& dwﬂicﬁ' Elﬁaé& ﬁhrﬁﬁtii‘h@r% iﬁad circuit is a

SW tched ower . s cont ro -
second pa being ependent of said first path. o v
2. Ina telev:.su:n apparatus having a power supply |
15 including a capacitance for ‘energizing a load circu:.t and '
a source for charg:mq said capac:.tance . a start-up o
circuit comprising: o '

a) a source of ‘AC current;
b) first means for pass1ng a flrst polarlty of
20 said AC current through a temperature sens1t1ve 1mpedance
to charge said- capac1tance, and S '
c) ' second means, for passing an oppos1te polarlty
of said AC current to charge said capac1tance in the same i
direction as said first polarity of sald AC current “the - o/
25 path of said opposite polarity of said AC current belng ' '
independent of said temperature sen51t1ve 1mpedance.

3. A start-up circuit as defined by Cla1m 2 in whlch said .
first means comprises a rectifier.
4. A start-up circuit as defincd by Claim 2 in. whlch said
30 temperature sensitive lmpedance is a thcrmlstor y .
5. A start-up circuit as defined by Clalm 2 in wluch saxd
temperaturc sensmve 1mpedancc has positive ‘temperature
coefficient. o

6. A start—up circuit as defined by Claim 2 in which said -
35 load circuit is a switched mode power supply - controller.

8
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as defined by Claim2 further conprising a degaussing coil ar @”:'"Iﬂm, ”"'
demagneétj ze ferromagnetic portions of the television apparatus, an

terrperé(ure sensitive second i npedance coupled to said 5 dega | il
for controlling the flow of current therein, the two terrpgggt g%ésggré 5 ve

| npedances being thermally coupl ed. 8. Appar atus conprising: a source of AC

| t ;1 tif. by . ,
first termnal of sal?brﬁg ali i i A R B Clatey 2, ST B
a second t er ni ne@Mprising da bdegamssing dooilngreangeds toademagnatizeed current; a
swi { ched node pryREmaAg geh»s 7 g@bﬁe bP & %ieﬁgfof%(yﬁrﬁtdmecon L

bridge; a tenperature edance, cou term nal
of said bridge; temmm asmv@mmpse@m imped Q%nﬁollﬁ 9 sadough said

tenperature geRfagkans | h:g@eéétimefoﬁocontrolmﬁg\ntﬁéeﬁlawdefceﬁffeh{:er
Wi te

coupl ed to sai node power su '
capaci t ance, %P%‘FFHHle% &Y r%ﬂ?ﬂ%‘?‘g‘% a?%n%hghg?tﬁmﬁaﬁg?ﬁﬁ PRAPFed in
paral | el througthdmhdl byi cowpebeds at ur e dependent inpedance and through said
additional 25 rectifier. 9. Appar atus substantially as hereinbefore

descrl bed with referenge Appdideds CesRPIsing: dr aw ngs.
: a source of AC voltage;
10 a full wave rectifier bridge coupled to said source, a first
terminal of said bridge producing a full wave rectified current,
W, and a second terminal of said bridge producing a half wave
rectified current;
' a switched mode power supply coupled to said first
15 terminal of said bridge;
a temperature dependent impedance coupled to said
second terminal of said bridge;
a capacitance coupled to said second terminal through said
temperature dependent impedance;
20 a switched mode controller coupled to said switched mode
power supply and energized by said capacitance, ahd
- an additional rectifier, said capacitance being
charged in parallel through both said temperature
Y dependent impedance and through said additional
25 rectifier.

9. Appaf:atus substantially as hereinbefore
described with reference to the accompanying drawings.



