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relates—to a power switching circuit such as for deflection scanni'ng in
television. 5 Generally, a T.V. horizontal scanning circuit
applies a pulse signal froma horizontal=Ioscillation circuit to the base or
control electrode of a horizontal power transistor that operates as a
switch. The collector of the horlzontal power tranS|stor I's connected 1 f%
series with the primary w ES it , J BT The turning d?l

and off of the horizontal gp@prth@@gﬁﬁvysidnrg§§§§§@Ug6 the pul se sighal
fromthe horizontal oscil|a&TIom clrcult causes a scanning cyurrent flowin a

hori zontal deflection WRAS Agveption relatesAE%O?dPﬂﬁeFothECBFBgént
nventi on, - acEreite B0chhRar Fors defledt ia iseuening! pit televeBionsuch as a
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circuit conprirsing: a source o reverse sing Vo e, a _control swtch
coupl ed to sePWeEotrarsistpsy&hal QPERFRLS A% a@es‘&h'élcbo tfBebase of said

EaffEhZS tLg@ﬁ%ﬁ%ﬁg?QWbECbheam%ﬁﬂzddﬁalﬂ§§W§rOeﬁﬂﬁﬁﬂstsrsﬂsdcégﬁébtbdl
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interval of tergnsformeri.odThe $mnnmngnnnsaqﬁwﬁffoofutheohbrsaodtpdmer 30
transistor sYbhah £2hd1LRUS! 36 YeAzldike 4d e fgeaeﬁghgi 2ot
therein durl

i @dict ance t© generafe | nductive current
interval . Therizental escidladdesumigcwih Fausesse EFQBFAQQVGPFﬁgétfrom

sai d power t£P5G $HOh AWrieBntad mé@tm deifdieg| ve current to 35 flow
in said % ductance in the s ne direction after said reyerse blaslgg voltage

i s decoupPed and into Pﬁ€°5 goft°saﬁ RRRFERY ARYSRELOBY R FWEH

on sai d powedpparatus for sw1tching an output current, such as a
deflection current for horizontal scanning in television
apparatus, comprises a power transistor switch for
switching said output current in said inductive load;

20 a source of an input signal at an input rate; a control; -
circuit for operating said switch at said input rate,
said control circuit comprising: a source of reverse
biasing voltage; a control switch coupled to said source
of reverse biasing voltage and to the base of said power

25 transistor switch; and an inductance coupled to said.
control switch. The control switch is responsive to said
input signal for coupling said reverse biasing voltage to
said power transistor switch during a first interval of a
given perlod of said input signal to turn off said power

30 transistor sw1tch said reverse biasing voltage belng
applied to said inductance to generate inductive current
therein during said first interval. The control switch
'decouples said reverse biasing voltage from said power
transistor switch and enables said inductive current to

35 flow in said inductance in the same direction after said
reverse biasing voltage is decoupled and into the base of
said po&er transistor switch that turns on said power
transistor switch after said first interval during a
second interval of said given period.

t




> _ -

_transTstorfémﬂtch“aftéT_ééid first_interval durfng a second interval of -

eaid gi vén périodx ~-2- In t he acconpanyi ng draw ngs: FIGURE 1 -
iltustrates a deflection circuit embodying the invention and also the -
i nvention of application No. 8904389 divided herefrom 5 FlI GURES

2a-2c jllustrate waveforns useful in explgaining the normal operation of the
circuit of FIGURE 1; and FI GURES 3a-3c iTfUstrate waveforns useful in
explaining the start-up operation of the circuit of FIGURE 10 1. In a

defl ect™on circuit 200, illustrated in the FIGURE 1, that may be used in a
doubl e frequency scanning format television system a filtered DC voltage
[err] at a term nal 48 Is thepaceompanyingvdrawingsy 45 that is 15 separate

fromcircuit 200 and t es L,tgh s LV PRs inal 48 is
coupl ed through pripargfgfﬁg#ng t§%9%€f%£%%rézgﬁfg?g§ﬁ§§g§46§ﬁ?FLback
transforner SHRARLRG theinvenbionand alse the| tavenkienrefit 200. A

hori zont al deipTicoEidh WbN08$E41389 C@ivi @8dt Rebeftémpt al 20 defl ection
generator 86 for generating scanning gurrent i in deflection .w nding 81.
Generator 86. conpri ses Elﬁaﬁgﬁr?FsznalépﬁﬁrﬁgeiHayéip§mswpﬁﬁf31t#§ce

capaci tor 62 égslain$fg thevhbimalpapakheliof bFN¢heeeireuit o¥! FAGORE
capaci tor 80, and trace swtch 87. Trace switch 87 25 includes the

par al | el arréhbeﬂ% t of a horizontal output power transistor 88 having a
control electrode and aFIGURES 8aefSec 23lustialtegiwavefozms wseduldgin3c of

flyback {1 ans{gipinbio’ nEOULEE 4 BpRREYaRL 82kl U1 ALLAGE Wchinkhui

63 for develo g an uftor accelera poten synchron Zéd
hQLLzontaJl% ¢llator and : '

In a deflection circuit 200, illustrated in the
FIGURE 1, that may be used in a double frequency scanning
format television system, a filtered DC voltage Vp at a
terminal 48 is supplied by a power supply 45 that is
15 separate from circuit 200 and that may be of the switched
" mode type. Terminal 48 is coupled through primary winding
53a of a horizontal output or flyback transformer 53 to a
terminal 90 of horizontal deflection circuit 200. A
horizontal deflection winding 81 is coupled to horizontal
20 deflection generator 86 for generating scanniﬁg current i
in deflection'winding 8l. Generator 86 comprises a
linearity inductor 83 in series with a trace capacitor 62
W and in series with a parallel arrangement of a retrace
capacitor 80, and a trace switch 87. Trace switch 87
25 includes the parallel arrangement of a horizontal output
power transistor 88 having a control electrode and a
' dampei'diode 89. _
" — A high voltage winding 53c of flyback
transformer 53 is coupled to a conventional high voltage
30 circuit 63 for developing an ultor accelerating potential.
A synchronized horizontal oscillator and

| predriver circuit 85, that is energized by a voltage Vo
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predriver circuit 85, that is energizeg by a voltage [err] of power
§upp|y 45, provides through a capacitarJC0 a switching control signal
vqltage [err], that appears as a square wave superinposed on a negative
direct current - voltage, to the control base electrode of a transistor 5
switch 84. offfgoyex i suppiy v&5: aprovides threngh ahempapizorefpesents one

[ine scan |4 SEEing kentesT] sdehhectbolasksien  Nehat! aﬁFeHrlssagh

conventi ona rizontal period Of Poseconds Th NISC syst\ig;
When voItemﬁﬂﬁﬁﬁﬁ]W#YFVQNEFEﬁﬁgeﬁe#h@nle nesa§éven#ﬁreptleﬁeraﬁ of

transi stor mt&feﬁ%oIﬂaacconhﬁgamebuséheaeétrsaelcgfeh ti:ahb&stu&erl Irrposed
square wave, Iransjst Witc ucti nver ol t age
Veab btk AR RS RFTiR pF ERIERSE YoanciPanze HPERS: HEtot hor
or second, repmésemtshen&SllneupeannpntedanUaneamai defaastabnr switch 84
I S non-con T, reek gc d t 8 upl ed
to & negati v Eaf . JotE EhRE HEIE 1A oflvobtipf] Horiglohtd peilot !
transi stor @fHiecH. 8633 @bﬁbP%ﬁc?ﬁﬁﬁugﬁ §T§Grﬁ¥ﬁtemﬁn1t|ng reS|stor 91 to
20 t he base electroﬁﬁeﬁfvaptagenv Bogbpuhraaﬁgasbgaﬁhbstor 88. A

term of a secondar ndin gf of .fl yback forner 53 is coupl ed
t hr ou Sﬂ?ﬁ?ﬁﬁ mitHer €n¥t%?§tgf aPﬁlﬁ ErﬁVﬁ%Fﬁ8§6 rofPan i nduct or 82.
A terninal ddcordence witknd firstnakevel bfdtheosuperimpoded semaplecd at

t he juncthﬁwpgtmef fété%oéw%% §4t g 835&?c%§5§e|e%559@ sgfly{,ransistor

switch 84 n norna opera I on 7 is conddactrve during
the trace |Wh%¢V%¢1tﬂﬁ%th bé@kohléﬁﬁﬁcﬁhs7bﬁ§ec6mé@@ﬁmvéunqﬁhQQOIates

transfornmerj p3éeopasdice Wethetheobtherdi B¢ Stcond) YRKRTIPIDHI tie Mary ‘
current [err%Ege rimary mnndln% 53a increases the en%b%y stored in fbeaSkJ
t r ansfot ners %&£ ﬂﬁe@h%qP?QEe AVBer FERRS}RLOTs SYLLFN K4r 37 repl eni shes
| osses in dedh-econdicttvel at theSéminder electrode of transistor

switch 84 is coupled to a negative.pull-down voltage

source V. The collector electrode of transistor switch

NEG*
84 is coupled through a current limiting resistor 91 to

20 the base electrode of horizontal_output power transistor
88. A terminal 46 of a secondary wihding.SSb of flyback
transformer 53 is coupled through a current limiting
resistor 92 to a terminal 82b of an inductor 82. .A
terminal 47, the other end terminal of inductor 82, is

25 coupled at the junction between resistor 91 and the
collector electrode of transistor switch 84.

In normal operation, deflection switch 87 is ./
conductive during the trace interval. When deflection
switch 87 is conductive, it isolates transformer 53 from

30 deflection winding 81. An upramping primary current i2 in
primary winding 53a increases the energy stored in flyback
transformer 53 during the trace interval. This stored
energy replénishes losses in deflection generator 86 and

. ‘energizes high voltage circuit 63, when switch 87 is made

35 non-conductive during the retrace .interval. Deflection
winding 81 forms with transformer 53, and with retrace
capacitor 80 a retrace resonant circuit. The energy
stored in transformer 53 and deflection winding 81, during
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energlzes high voltage circuit 63, when switch 87 is made 35

font conduc¢tive during the retrace |nterv4%, Defl ection wi nding 81 forns
mnth transforner 53, and with retrace capacitor 80 a retrace resonant
cirduit. The energy stored in transformer 53 and deflection winding 81,

during = thehd a@f‘aéé‘tﬁ&t’é’i'vals is aﬂféﬁéféﬂré&ti’%{ést géﬁfaEépEsbae.théQ to

produce a retrace volta e |er I’é across capacitor e retrace

|ntervalgtfuﬁ |§P|PFQ@R?%I%dr trarerelbegesV, across CaP¢ﬁét9§I§99e

acr ossvPTi marguiingli tige Seetisce olptesvRy, t tnaﬁf 95ME1186t88eH0iHEPPBOREY
wi ndi ng 53b f%w devel oping a voltage [err] at termnal 46. During the trace

I nterval, vol ge [err] is positive. During the retrace interval, voltage
[err] is Segative. Nedthe veolbhagegacfess]ptimarpceindinges3aeisace voltage

VR at term nalg “‘?1 xf@r&aeéféﬁ(&w@&aﬂ' féégsegg%agrgema@#g‘lgp- £o
Positive voltag€ |err|” across secondar USEes ow of an
upr anpi ng curdeNRIORIRG 2 Rittage ¥y a Fﬁ#ﬂ%@ﬁ&t%@ i nDRrtuxEthe, traem time

[err] 15  atjdtherwdm, ofol€igece 19 ﬁbgﬁieér]nahﬁ etgadrgtrhtace. During
a first portion of t#ace transi®tpor switch 84 of RE 1 |s conducti ve,

in accor dance MV ihe ¥ettRve ke 5 BegaEive: I§99Pt6’f’etﬁ8 hager ¥gm of
vol t age MB4b.odhersfwhien retrage wiltage Veratnderdinal 80 isimdwetor 82 is

negative and i 4 ?“@! VO During the first
portion of t#%ce _ oﬁg* err ?é?%Btéﬁe err%g%f4§rGURE 2a, power
transi stor 88 of FIClFE?qsitlﬁ@ﬁVQbth%tV e aecaaSesegondgny[unnplngat i S

coupled to 'tSBﬁﬁﬁﬁhﬁ%é§t£K@efléﬁ @fgéﬁlﬁﬁraﬁéﬂ%% &ﬁr¥€h£a ¥§4C 25
causes the rate, of increase ﬁurrent s, of E 2a to her during

t he”i nterval ¥R4qt °r5§%ulﬁ% ?Eraﬁ%¢l%Et?ﬁﬁugﬁr?énthEWrFlﬂF EyeuRE 1
fl ows ‘t rpughatlatherend oste BStr&te predotine ﬁgnt eatothéhentir sgetiraterval ,

During a first portion of trace, transistor
switch 84 of FIGURE 1 is conductive, in accordance with
the occurrence of the first level of the waveform of _
voltage V84b‘ Therefore, voltage V84c at terminal 47 of

20 inductor 82 is negative and substantially equal to voltage

'VNEG' During the first portion of trace, from time tre to
time t1 of FIGURE 2a, power transistor 88 of FIGURE 1 is
non~-conductive because voltage Vaac: that is coupled to
its base electrode, is negative. Negative voltage Vaac

25 causes the rate of increase of current is of FIGURE 2a to
be higher during the interval tre-tl. Simultaneously,
deflection current iy of FIGURE 1 flows through damper
diode 89.

Prior to the center of the trace interval,

30 voltage V84b at the base electrode of transistor switch 84
becomes more negative when the transition from the first
to the second level of the superimposed square wave
occurs, causing transistor switch 84 to be non-conductive.

- When transistor switch 84 is non-conductlve, current 1

35 flows entlrely to the base electrode of power tran51stor
88 in the form of base electrode current lb’ thus causing
the conduction, or turn-on, of power transistor 88.
Afterward, during the rest of trace, current ib' or is, as



30 voltage [err]_at the basé e[ectrode of fran5|stor smntch 84 becones -
frore negative when the transition fromthe fi+st to the second | evel of the*
superi nposed square wave occurs, causing transistor switch 84 to be

non- conductive. Wien transistor switch 84 is non-conductive, current [err]

35 flows entirely to the base el ectrode of power transistor 88 in the
form of base el ectrode current [err], thus causing the conductlon or

t urn-on, BOYE. trangskst t d, resgt . of ‘trace)
current | [ erriFErabpi°Ls Prabile, b PEI2R7; rdbeBRavely] TBorReel. Doci vt .,
bet ween ti Mn@sr& aaddtbéurq:s:ntﬁnueauto rampaup bpcauseuef of positi ve
vol tage [er e f .g€ 53b.

Uprangl nEg céf%ren g&%?%uk ég‘ gﬂ; rov?dgg {Eﬁ?ﬂ%gé%wgp grgode drive for
sust ai ni ng QQ@MS‘H&R@-B@ §§barrpVH§a@Bi¥lﬁnFuFﬁe¥1ﬁe gon-eEI§UR§I &bt r ode
of powes trErsrEdes 8BeObastREEctrotiBaarive eo¢ sﬁstaaﬁsngntaéval vol tage

[err] at the base e#ctrode of . tranS|st0{‘_l g Eﬁ ei ge positive, 10
causi ng t r SRFEETPORALPG \UBEamBing GHETEBE (LB FPE. CBLABEEPFon of transi stor
swi tch ?44(;51}.@:&1&50&?bﬁgpo{:err]:rahaistergaaeoﬁt EMGUBEpmwer suppl y - 45, Ito
termn or pro t a tlvevotae
[2rr] Zt term nalo Ulg?%%uggé %gﬁeégtl 8}% g"&%@?’ éil:ggguga err] °
in power trﬁxasd:a.sn &bectinodegof pgansmstotAaésbebbuesr more positdve; 2b,
resul {10 dhaidris ! ckbhls 8bbr ChwRBUR oh! £B°bakBheSBohuiagly Initiate the

retrace I nterva curren FSi/l sweeps qut the char ge - fromthe
base el ect GaRdugkion n@ﬁrtEm%SFPEnﬁ’é 84 EG“EARSCURA-GGSP\/

switch 84 lw%lcééﬁératédsbgnﬁéwéﬁr seppliycas), wy:efrmmtlhqwm
el ectrode of vver t ransj st or

% age volt%g caa Ltor 80 iS
devel oped 9§t88488 BLonBsRfidR Xﬁduc W@ 3‘5‘ g8 1|
has a negat¥ ceazbrtgmﬂnakc&?cproducesoht aggaﬁveobpsneleﬂ.em or 92

limts {he féﬁtcfr rfﬂtpower transistor 88, having a peak of -4A as
111ustrated in FIGURE 2b result:.ng in a fast turn-off of
power transistor 88 to thereby initiate the retrace
interval. Thus, current ib rapidly sﬁeeps out the charge
from the base electrode, to render power transistor 88
20 non-conductive. When switch 84 is conductive, it shunts
current i g avay from the base electrode of power
transistor 88. Retrace voltage VR across capacitor 80 is
developed when power transistor 88 becomes non-conductive.
Voltage V8 ac has a negative average direct current voltage
25 component. Resistor 92 limits the direct current N
'~ component of current is that is caused by vbltage Vg ac*
Prior to the beginning time of a start-up
interval, none of transformer 53, winding 81 and
capacitors 62 and 80 is energized. —Assume,
30 illustratively, that prior to the beginning of the
start-up interval, voltages Vo and Vi of power supply
45 are at their. respective normal operat:.ng levels, that
voltage V8 4b has the normal operat:l.ng waveform, and .
voltage VB is turned on at the beginning of the start-up
35 interval. At the beg:.nm.x;g of start-up, there is no
voltage Vg .available across flyback transformer winding




cenponent “of current-i_that i-s caused-by voltage [err]. Prior- to the :
beginning tirme -of a start-up interval, _nore_of transformer 53, winding 81
“and capacitors 62 and 80%s energized. -Assune, - 30'illustratively,
that prior to-the beginning of the start up interval, voltages [err] and
[err] of '‘power supply 45 are at their %pectl ve normal operating | evels,
that voltage [err] has the normal operaf"l ng waveform and voltage [err] is
turned on at the beginning of the start-up 35 interval. At the beginning of
start\u-p there i's no voltage [err] available across flyback transforner

wi ndi ng -6- 53b for generating positive current ib to switch on power
transi stor 883bt fore gemeriadtingn positise: currentr ilpg tichswiteh om Howedr val ,

current [err " tgyé_q%ng operation of 5
transi stor s#m???ﬁqg%%rﬁtaa?dgo@up si\%ﬁﬁagﬁﬁ tQ termnal 47. During the
start-up interval mheWﬁ-@ﬂst@ﬁoFtéﬁtrb‘P dptervadndeurreat Jy dfge V84c is
negative, ingeneRataE Enindidton @2 e cgwiﬁwhin%&spéﬁ/ﬁoﬂfof he

fﬂgﬁrteha \‘:Erlta‘%e[lerr! 'Taeﬁﬁﬁn%t rm @mfpl noreigé)ﬁs{#lvle 10
potenti al thMugDum:mq ritheb Htartsuph cdinteexrvaly uhen ttrqnsxstcmlsmghchs
Pﬁl}lﬂgt gsvglzo gv}/siﬂ nt o JUMUM@'&F‘ﬁa g B i upraéégl%r%%eé%rl
15 start-up Widh ttheaequrrence 9%6:%&1:&3: W%ﬁ@%r#%? araye o
stores | ndUC%\l | N pHEl 4 I ade - att | €ddEn S0 -6%D 114 YidFé  Sod B Hrer 5
gggﬁhﬂsﬁ&m}ne ol t %of Omﬁr]ors‘ﬁué)é)-ﬁ/ﬁé%{gféréero Sfa%%sgtp s1 rmul atgu:)gfay
45-dre at théonguoind potentiss Entoush Wirking S3byunahathenmose Thets in
FIGURES 1. 232620 2% d Mg s Bdind advelBpdd {4P6Ld Wfnaing
53b. Therefore, inductive current i s in inductor 82 flows
into junction terminal 47 in an upramping manner during
15 start-up when transistor 84 is conductive. Upramping
current 1 stores inductive energy in inductor 82.
FIGURES 3a-3¢ illustrate waveforms obtained when
voltage VB of power supply 45 is zero, so as to simulate
the beginning of the start-up operat:.on. The other
20 voltages of power supply 45 are at the normal levels,
respectively. Similar numerals and symbols in FIGURES 1,
.2a=2¢c and .3a-3c indicate similar items or functions.
U : As illustrated in FIGURE 3a, between times t
and t,, the interval when transistor 84 is conductive,
25 current :i.s is upramping. When transistor switch 84 of
FIGURE 1 becomes non~conductive, in accordance with the
occurrence of the second level of the square wave voltage
K 8 ab’ current i s that results from the stored magnetic
‘energy in inductor 82 is a downramping current that is
- 30 diverted to the base electrode of power transistor 88 to
form positive base electrode current i,, as illustrated in
FIGURE 3b between times Y and - Positive base
electrode current 1b of FIGURE 3b causes power transistor
88 of FIGURE 1 to be conductive by developing a positive
35 base voltage V},s ©f FIGURES 1 and 3c between times t, and
to' When voltage V begins to be developed, after the
initiation of start-up, alternating periods of conduction

0



{As illustrated in FIGURE 3a, between times to and [err], the interval when -
ransi stor 84 is conductive, 25 current ferr] is upranping. Wien transistor
switch 84 of FIGURE 1 becorres non conductive, in accordance with the

dccurrence of the second | evel the S are wave volta rr current
[err] that PBEUPPR-FPH ﬁé°§t Q%‘? oqiq‘ﬁ'%@ is a

downr anpi nginiitiate hbamals d&&l@dmrdred:ﬂnndm mtﬂx[egtdmlm] 'o:to:?i)f)wer ' (j
transi stor or Lye Yl r.ent rr], illustrate
in Fl GURE 3%8%?@& g},&%gg&% r#af;%(feé[leoﬁ} roa%o(s%}#]if%g% Ve el%gﬁ?’éde C ent
i b of FI GURFo3bageu¥V szpowenemaand,sttdre WMarlﬂmmn@ deiventiocti ve by
devel opkng e f &%_Fe% en
times [%rr]ﬁoggét)hlt\é? %aﬁg’?lﬁvo tage%err] %egz(iinlsd:‘sl’to djej\'/lgl 0 @gr e? ér the
initiati on 6ABstake-ppacg-ternating peri ods of conduction and

non- conducti on Of powq&; Ehatlids b vifdedstiddd Rinat 4 tdvengenent

defl ecti on CII’C hi. n eration, thereb e a defletlon rate
vol t age [eer"’.“l %P &g‘?ﬁgf%&ﬁ'} qfslcljbr@r%ﬁ%h‘? ébfg 91%%% fch
drive to 5 whiichi aem‘uebtdnhpmridn@mm drs &eplddedtbytan imdaectore 2b can

dof | ooton BeVcREr Ushg e BRBnot & et MR T Hpil Yk Bheay 0

repl aced byganeirnasst outpud VO{WQ&? Lfsmm @n prrangenenti $thibarpteer

supply thatn,ggge u es gff@g,% reh@ high
voltage cir cu?B %@Eﬁ%ﬁ% gagrfe%\ifﬂntﬁ'r ec‘ilf}{eér)\(r:ayﬁé#ﬁ%ﬁ&sw t gp%%er guppl y
pover transPYi&Fhing Qé’wﬁﬁesmlé’ctnwlf S RRSSLOF IhaYm‘P%l ® thereof when
the power sypgEh¥citdoh’ FriedRendy it %/lrﬁimmaﬂ@ém:' whéhALNE: power u

supply is provided in television apparatus.



"1s+ "Switching apparatus for switching an oufput'current C

i*nductive’l oad; a power transistor switch for swtching sai

in Said inductive |oad; a source of:- an i-nput signal at an

cont(pl circuit for operating said switch at said input rate, sa

(0]

control

circuit. conprising: a source of reverse biaigFg voltage; a control swtch

coupl ed~to said source of reverse biasing v

power transistor switch; an inductance coupled to said control

age and to the base of said

swi tch, said

contr dkswi t ch bei ng responsive to said input signal for coupling said
‘reverse biasingségkhggf to said power transistor switch during a first

interval of a g

I od of said input signal to turn off said power

transi stor switch, said rduerséwitabing appaxgtuseifog sppltichdngoaai d
i nduct ance to ggﬂggakechgq%ﬁgingﬁgﬁﬁggé:therein during said first
' SWtc C

interval, wherein Said contro

oupl es said reverse biasing

~ voltage fromsaid power Fﬁ&n§p§P§Figﬁi@9ﬁdand enabl es sai d inductive
~current to flowin said Iadgem&cerbﬁsibeoiaaﬁiébhe%roawai;harinaas_aiaeverSe

. biasing voltage is decoupl e

switch that tur RUtBHESSHYTESRelD: a4 cEivec

and int, he base of sgid power transistor
giing ﬁ° er said first interval

during a second interval af spar¢egbfecanpénpad. signalAppaaat iapatceadeng to

M vheh, sal o 0gd SR o8k ot 3BRBbeCu il pRIHPLELLLR, BEL

- power transistor switch for I'ng an o urren

~at said i nput r8aédbgnputdrpseer saidnspptoclswirchisngomprigdngrating a
voltage at said input ratg; sdfidce of reverse biasing voltage;
\—/ a control switch coupled to said source of

reverse biasing voltage and to the base of said power

transistor switch;

an inductance coupled to said control switch,
said control switch being responsive to said input signal
for coupling said reverse biasing voltage to said power

transistor switch during a first interval of a given

period of said input Signal to turn off said power

transistor switch, said reverse biasing voltage being

.applied to said inductance to generate inductive current
therein during said first interval, wherein said control
switch decouples said reverse biasing voltage from said

power transistor switch and enables said inductive

current to flow in said inductance in the same direction
after said reverse biasing voltage is decoupled and into
the base of said power transistor switch that turns on
said power transistor switch after said first interval
during a second interval of said given period.

2. Apparatus according to Claim 1, in which

said load comprises:

a resonant circuit coupled to said power
transistor switch for generating an output current that
is switched at said input rate by said power transistor
switch and for generating a voltage at said input rate;

and



means responsive—to said voltage ‘and coupl ed to said base el ectrode of sald‘

or switch for generating'in said base el ectrode current that
mﬂmp{mm‘ mﬂ“ ch to be conductive at- said input rate and that has a
|n each period of said igput signal, is progressively -

|ncrea5|ng as long as said power tran5|€%or switch is conductive. 3. .

Apparatus as recited in Caim2, whereinlsaid current generating means
conprises a transformer coupled to said power transistor switch for
generating at a first termnal thereof a first voltage at said input hafe
that is at a first polar when saj d power_frans
conductive. 4. [ﬁﬂ@ﬁ%&gé§e§¥QF?¥XF|?P(§%&$n iéﬁ%?e?ﬂ s%?ﬁpiﬁgoﬁgnt

circuit inclagiah base rellettrade eﬁlslaldlcpMemcummrnwatsh/i fon current
e on or hfedd il YU I8 ball S LeBURL LAPPONE! ChaPibhilod ! N9 o

portion of ut si erern salrd swtch current is
of a progreﬁamlwimmlb@ Qtn%j‘éecﬁlt|$@1%ub%lﬂaﬁt¥§t¢yat‘ﬂetbﬂtl re
interval thafy £ iy ﬂf‘@ﬁaéatﬂaéwiﬁ%i&??@ffoé%fl §ao1acbn§uerent in said
first dlrectlon ) Apparatus, as_recite precedi ng clai mbeing a

tel evi si on M%U§W%€¥P§%ﬁe1¥)awm+%% 2 FeREi B3RLRi BAVRY and a
retrace capxadrdicered swiedhzDotedbndwdtbesi on circuit.

3. Apparatus as recited in Claim 2, wherein
said current generating means comprises a transformer

coupled to said power transistor switch for generating at. W/

a first terminal thereof a first voltage at said input
rate that is at a first polarity when said power
transistor switch is conductive.

4. Apparatus as recited in Claim 2, wherein
said resonant circuit includes an inductance;-said
inductance generating a switch current that flows in a
first direction in said power transistor switch during a
portion of each period of said input signal, wherein said
switch current is of a progressively increasing magnitude
during substantially the entire interval that occurs when
said switch conducts said switch current in said first
direction.

5. Apparatus as_recited in any preceding
claim being a television apparatus wherein said load
comprises a deflection winding and a retrace capacitance
of a horizontal deflection circuit.

’



