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·" t~on: • orgiµi~ under the laws of the -Sta.t~ • uw.,. 50 ·. 

of P¢laware, United State8 of America; of mediatel . at tlie be • _, of vertical trace. 

5 30 Rockefeller Plaza~ City cmd State ofNe\y the· llri~:C ·.pi:Qdtic:r::;~ the cathode rat 

Yoi;k~United Statesof· America, d.o hereby tube·.iS ilotie¢ablyaild0ndesirably cramped_. 

. d,ec.lare-the invention. forwWch we·pray·tbat at the tQp;, · . > .. • ·_·· · · '· .. · · ·· ·· · 

..... , 

. '- a 'J>a..tent may be granted to US, and · the . : Jt Jias' µie~pfo previously been proposed 55 ' 

method· by which it is. to:- be performed.·. to ~cf provide·•-•.:Sa:Wt:ooth' waveform generatillg : 

10 be.,_particularly described in and by:_the cireuits~:Of the ''Mill~r IJitegrator" type in- . 

f0119;wing statement:- . • · - . . : < · '. cludiiig- passive: fe.edb11ck means for linearis· . · 

:T~is invention: relates to· electroiril'ignetfo ing: the:· sawtooth 'wayeform. produced and ·· 

cat]lOde ray beam. deft~cin circuits 'of tl1¢ ~1$0 'fot prOdu~~g 'a rapid. turn-on of the ' 60· . 

iy~·emp~oyed in television. receivers and; iri -circuit' at ili.e beginning of the stroke. < : . ', . ·., ·.' : 

15 particular. to transistor vertical deftectio*1 ·-,_:Friµhemi.Qre~ the "Miller Integrator" pro-< · ·-·· · 

~uits including apparatus for substantialfy yi<Je8;8J:{essentiaily linear output waveform . { ··: > 

iDlpfOving~ the ·verti~ linearity of the ·scilll~ ~which. must be · .:i;noclifie_d when. utilized in · · 

nµlg raster produ.ced on an associated:cath;. c.onnection :with:. a cathode ray tube having·· 65 

ode ray tube, . i > · . ·. ·_·· · • >,. ·_ ·: :: ::: a wide defteCtion a:ngle (ie. ···s .. -shaping of 

20 .. pile typ¢ ·of transistor verticat deflection th~.-~eflecti~n. waveform is required to pro-

ciJ.'.!fl,lit utilii.es the principles of the "Miller ,d ____ u __ $_ .. ~--· __ -~;a.ac .. col_ in. "'_.ea.J_.anr_ .. cev_·_._.e __ ·_ .. ·_._r __ w.U1~th- _·th·_:ra_e' ste_ p?;_·a ent m··" .. e-·n· ~:o·n·•···_· .. ·.·• ..... · .· . . 

l:qtegrator". to generate a ·substantially saw~ .w. J.u "....., •. "' 

tootJ:t Shaped. current for applfoation: to: .th~ the~~- is. provided a television vertical j:leflec- •:70 

:vertical deflection-winding associated w~th·a tiotf:'circuit :ii;i(}luding:a.transistor aniplifier' 

25 _cathode ray tube. In such circuits, the verti~ ar,ra:p.ged daring tri:iee po~ions of the vertical.>: 

cal. deflection winding is traversed by a de~ d~fiection cycle· to cause. curient to 1low in .· .. ·· > 

sire~ current waveform· _in res~nse to the vertical" d~ftection · windings coupled to the 

generation of a sawtooth voltage waveform ·amplifier output; a capacitor coupled to the . 75 · ' • ' 

across a capacitor. the capacitor being amplifier input and arranged to be charged 

30 c6up1e~ in a _nega~ve feed~ack path. asS<?Ci- .fr<?~ a prim~ry curren~ supply during trace ·· 

atect with a high gam transistor amplifier. A - portions of the deflection cycle and to be 

switching device is :ooupled in circuit with di$charged by·•way·of switching means which ... · 

and· is utilited to, discharge the capacitor-at is render¢ _qperative· during rettace portions ·· 80 

~ p_redeterinined time in the deflection cycle :;of )he· deflection cycle, wherein an auXiliary · ·· · ·.·· 

35 ·10. initiate ~e re;trll'7 portion of Such cy~le. · . tran~istor ~~. its; emitte.r-poll~~or path ~- < ·. . < 

The deflection cttcwt may be rendered self- ranged iµ ~ ·rap1d chargutg path for l!aid · '.' ··._.· ·• 

oscillating ·by· s.upplying to; -the switching capacitor. said, auXiliary transistor being .: · ; 

.~evice a retraee voltage pulSe whiCh.is de-> :manged. tQ. be conductive to supply cha'tge >85: . 

~eloped when the current supplie<Lfo)he to'isaid :c*pac~tor dnrfil.g an interval between···-•· 

40 vertical deft~on w.in,.(tings- is ·decrea8ed; · th~ t,ime·wh~·said:switch
ing means is ten···' 

The detlectio,\l .. cycles are synchronize4 ,µy dered iriopera~ive and , the time when said 

'ineans of. vertical 'synclironizing sigiials>te~ ·ttaiisisttjr alJlplifier .causes tra~ current to 

ceived by· the television: receiver along with ' 1fow.- ; :-. : . '' .·' .. . • ' ' ' : ·.. _· ' 90 

_the image repr~ntative ~oJ!mation;
 O .. :. · · ; 'A pi-eferi:e,4 :embodiment of the iriv.en~fon .·· _ .. 

45 ;. In such oirc~ts. :a .lini~ ·vcltage' is'·ie.~- :will now be described in conjunction with". 

:'1Uiredto.initiate coJ1d~ctt6n h{the amp1ifie~. the accolllpajlying drawing. -_ · · · · · 

.and thereby to commence production of th«f. ·Jn the .dtawiJig; the circuits of a te,. le-·:,_ 

. .[Pri~5s:PtJ.(2Sp)] 
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vision receiver serving-to provide signals for divider across the B+ voltage supply. The 
energizing an image reproducing device such · collector electrode 28c is directly coupled to 

2 

as a kinescope 10 are represented by a the base electrode 30b of output amplifier 
single block 12 labelled ''Television Signal 3Q. (an N-P-N transistor). The .emitter elec- ,/ 

5 Reeeiver". The receiver: unit 12 incorpor- trode 30e of amplifier 30 is coupled to-:J"' 
·ates the usual elements required to provide ground by means . of a relatively small ~ 
video signals at output terminal L for ap- "starting" resistor· 42 while operating volt­
propriate intensity modulation of the · e1ec- . age is supplied from: the B + supply to 
tron beam of kinescope 10, as well as to collector electrode 30c by means .of primary V 

10 provide suitable synchronizing pulse inform- winding 24a and a de-coupling network com- 75 
ation at terminals P 1 and P 2 to synchronize. prising resistor 44 and capacitor 46. 
in respective horizontal and vertical deft.eC- Capacitor 32 is subject to alternate charg­
tion circuits 14 and 16, the energization of ing and discharging- .. to produce the desired 
the respective horizontal and vertical wind- recurring sawtooth waveform. the. main 

15 ings 18 and 20 of a deflection yoke associ- charging occurring q-qring trace via a path 80 
ated with kinescope 10. comprising the B+ ·v.o.Jtage supply (e.g.+65 

In the vertical deflection circuit shown in volts), a resistor 48, a variable resistor 
the dJ.'awing, a sawtooth current ~veform. height control 50 and current sampling re­
is caused to pass through the vertical deflec- sistor· 22,. and the discharging occurring 

20 tion windings 20. ()f ·the. deflection yoke, the during retrace via a vertical. oscillator stage 85 
windings 2Q b~ing ~upled in series with a 52 and sampling resistor 22. The .charging 
current sampling resistor 22 across the supply niaY be compensated for changes in 
secondary winding 24b of a vertical' deflec· iniage brightne8s by couplihg the junctjon 
tioli output transformer 24. The flow of ·the of i;esistors 48 and 50 to the· brightness con-

25 desired sawtooth. current waveform in the trol (not ~own), ·pmvided . in the receiver. 90 · 
winding 020, which appear essentially resis- ·Furthermore. a stabilized voltage supply 
tiv~ during the relatively low frequency trace comprising the ·series combination of a re­
portion of the television vertiCal deflection sistor· 72 and a zenet diode 74. ooupled 
cycle. is produced in response to the devel· across. a low voltage source (e.g. + 18 volts) 

30 opment during trace of a sawtooth voltage is coupled . to the. junction 9f resistors 48 95 
waveform actoss the prima,ry :winding 24a anQ so by means' of a resistor 76 to .prevent 
of output ttarisformer 24. As wjll be· i;loted inlage . sizes changes .ill the event the B+ 
"below. during . the relatively rapid (higher supply voltage is subject .to variation8. 
frequency) retrace portion of·· tbe vertical Jn accordance. wi_th ·one aspect of the pre-

35 cycle. the . deflection windin~ 20 . are . sub- seii(inventioti; an au~ary means for chatg- 100 
stantially inductive and the r¢trace voltage ing capaCitor 32 before the ooinmeneement 
waveform across ~windings 20 is an approxi~ of vertical trace comprises a tnmsistor 54 
:mately ttia.ilgular pulse. The development having a. b~e· eJectrode· 54b. a . collector 
of the composite· recurring puJse.;sawtooth electrode 54c and ari emitter electrode · 54e, 

40 voltage waveform acro~s ttlln,sforriler 24 is the . !$itter 54e and collector 54c being 105 
accomplished in the illustrated· embodiment coupled by .means of the resistors 34 ~d 22 
of the invention througQ. use of a transistor~ in ·circuit :W.ith -.the· B+ voltage. supply_ and 
ized. _arrangement employing principles. of the· ca}>acitor 32:..-:- The voltage divider coni-
'the ''Miller fu.tegtatorn.. · · prising r~mtors 40· and 38 pmvides a bias 

45 · · _.The "futegrator comprises transistors 26. voltage for -the base electrode 54b of tra:n- 11 O 
28 and 30 which are cascaded to fOnri. a siSt()i' 54 and, ·at the sa1Ile time, provides th.e 
high gain .amplifier; . Negative feedback is supply voltage for the emitter electrode 28e 
established betWeen the amplifier output a.J:Jd of. iunpU:fier 28. . 
amplifier input via a path incorporating a Furthermore, an S-shaping network com· 

50 capacitor 32. ·. · , .· · . · . . · priSing a resistor 80, a clipping diode 56 •. a 115 
.. Amplifier 26 compr~ses a N-:t>-N transistor firstR~C integrator 58, a second R-C_ inte· 
having a base electrode 26b, a collector elec- grator •. 60 an~ a cou~lliig !es!stor 62- is 
:trode 26c. and an emitter" electrode 26e. The coupled betwen defiection . win~g 20 ~d 
emitter electrode 26e of amplifier 26 is ,con:;. .the -input (base electrode 26b) of amplifier 

120 55 nected . to ground potential while ·the· CQI- 26. . . . . . . . . . 
lector electrode 26c is supplied with operat- Three additional feedback 1'tJis ·are pro­
ing p0tentia1 from the B+ voltage supply vided between output amplifier 30 an4 
~via a tesistor' 34. The collector electrode . oscillator 52 to render the deflection.circuit 
26c is directly .connected to· the ~ase ¢lee- self~oscillating. · Specifically. ·an,. integratp.ig 

.60 trode 18b of amplifier 28 (a P-N-P trarisis- network . 66, . is coupled between d~fle~on 125 
t9r). The .collector electrode 28c of ,anipli;. ·winding 20 .and .. base ~lectrode S2b by III.Cans 
fier 28 ls coqpled to ground by meaJ;JS 6f a of a . capaclfor .10 to provide :a trigger, im-
· colleCtoi' lOad· resistor 36. while the emitter . pulse to base electrode S?b of ·o8cillator: 5~ 
el~rode 28e· is coupl~d · to the iunctfon of periodically· to turn oscillator. 52 on to ii).iW 

0 65 ·resistors 38 and 40 which form a voltage ate retrace and off tp pei'iilit ·th~ OC?C9:rrence 13 
. . .. . . .... 
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.... ·Of tra~ .. 'A -~~aik>wfo,:Ji'l~ '~· ~sso~- $:L?pply >(heighf' c0,J).tl-oi:_ •$Q),: :pr<>vides .. -:the are.d .with quymt~traµsfon.ner 24: 1$ -coupfoq. necessary conStailt ·· cur.tent fo permit. tl).e 
.·via a varjaq\e ~.pr _ho!4,. CoD~fol :64 l() linv_ .. ·i:J_lea.~.·.·· .. ·1'.· .. ·.·.:l··y._··.··.·.· .. ·~.·.an:_: .... ·.·_.do ___ s_:_s_ .. th··.·····er··-~ae~.-c.i~f •. _.orll·.•03.W2_.· .• · .• _ ... ··tb*°e· .. ·.·:.Jn:VCO·--~ta··::. :::'Q. ba8ee~~trode.~2b-to provide,'iri'coµjwfotion . v 1_ ci 0 ..,. ·~_ .. ·_·--.~ .. ·._· ... :cwx_ ;e-~a·. s·eththe __ ec. arp_a._!ec1_·iao.trw?_h~~~-a ... ·.th: . .we·a:_ .. ~m;efipou.~_m.t; __ tot.·o.··b··.ainse.·.·" . ~cros(resjstot :z2~· ., However, jf :the:cu~t 'ZO . "W' .. . ~ £'41. in windings '.?O vades from the :aesii:ed, fuiear · ~4p···•clla)igeS · 11-ear the end of. trace~ 'tJiereby. · WllY¢1'.<>rm-ajid. the .volta:ge across·xesistor 22 ··.improving the freqtieI).¢Y stabilitY :~d '.Jioise :vajies iii a like.nianD.er~ th.e Curl'.ent 1'.eq~ 0 · · inllllunity of the ~s~~- . F~ally~· the yoltage fgr ~paeit()_i"32 to fQllow the vpJtage: across 

10 P_l_ .. r. gg~ce) ts. ~-· _o __ •_~o_.ps1s_ed_· ;re_,._·v:_ .. ~.--~~~ill~7.~·.-(~~-P' __ · c_ro::t.t~. ~-~·-· re~~tor;22,;;\Vill ch@.ge. Smee ·a subs~tially- 7.5 . , ~ _ ~nstf:m.( cµrrent ·i.$.· supplied, to :the .junction . co.o:trdl'64 t(> the. b~e elec~de 52b 't~ pro~ of. ~pa~itol'. 32 and base Z(ib, the. difference ····vidtf feedback to in.sure: initiation ·of; oscil~ in· the, ~ur.i,:ent den:t~ded 'by ~a~itor:32 :Will :: lation wh~ the ~ive.fis fjrst turned 'o,ri; · ·· qe.: ·supplied, to 'th~. ; base' el~tiode,. 26b of 15 •· ··. The:· operatl<?l1 . of oscillator · stage.·· :~2 is ~ariajstor 46. · This:,~elatively. ~/:'errol'.'~ ~o . "· , _,: synchroniZed· .. ,wi~:. feflpec~ to:.· .the·.: iiila~." C!Jr.J:entthen .will. pe·. amplified ·in,. tnmsistors : . representative po~9µs of· th~ ...-eceivCd :fule'." ,26,.:?-8)µic;:L30 fo•pr0vjde the' ajuiied: cor· ·· :vision signal by me.ans of vertical synchro~ ,rection:·~9 .. :me, cW;rellt supplied to, winmngs riiziiig·'pulses ·appli¢d from tenninal P:a via 2o_,Jo .. ma.int~ :a 'linear trace cU..-r~t wave· 20 .·· resi8tot 68 and capacitor 70 to base 52b~ · ; . fo.n..n: :Th.~ "gain {amplifiC8.ticm) pi:ov~ded by 8§ ·: ··A stabilized "Qase ~s volta~ is provided t~8IlsISt()rs '.?6; 28_·a:nd 30 is ~lected ·suffi.ci-for ~sciJlator Stage 52 from zener diode 74 ~ntly;bigb. ;.SO that a,:fClatively Sm.all Variation by·.means 9f a resistor 78. : ·. · < :. ••. f~m the ~esired.()btpuf'o/a,vefQrin. :will.pro-· . The :•opel'.atiein of thtf :vertk:aL deflection ·<!Uee, the· necessary oori~i:ion; -:>. ;.; : · 25 . crrcui( ndw will : be described. V~rtj¢al : ._,. J'h~: ¢haj:1;1ctedsti<? :of'tl:i.~· Milledµtegrator 9Q · : oscillator. stage 52 is operated on a recu~t .'\Vhe}'.epyJ:>,nly a V'ery/sril:all vaP.a.tion .at, the .'basis altetnately to. alternately charge ca~tj.· .a[[fp}!fiet i#put is.reqwred._to effect. a signifi~ -.. tor ·32 from a substantially constant cur~t cant.:~~ a~ : the. output Js. applied- ad~ . {charging: supply and t()· discharge it' .. : ; · :VaIJ.tageous!y m .'>tlie ope)."ation ·oL. the :30 < :During the tr~ portion of eacli vertical S-s4~piilg network. Specifically,;:all:essenti~ 95 ,. deflection cycle. ·· oscillator stage · 52: _aricf ·. ~lly .para},lQµc cµr~t wav~foiniJs, supplied ·.transistor 54·· are maintained' in·a· nonconduc- .:~o .~~_jn:p9t: (bas,e e~tl'ode 26b} of. the high : · tiv'tf:· state wh~ the : transistOrS . 26~ • . 28·; and g8J,Q.. amp)jfi~r. by· llli'anS . Of: the: ~Qmponen~ 
·35 :;:i~r~~~~~Aamck~;~e~tii~~~ ·i~~~~;~~~~~~~~Q:~J:1;~~~':: 109 · capacitQr 32'is estllblished between :the B+ ;~~refore; :~e:V:oltage·acrQss ~stQr 22 is terminal (or~ more specifi9ally betW:een. the •$;'Sh~ped r,a,:thei ~n',lin~ar w4ere. a ·wide :'Co.mpensating supply· point at the junction of. . tiefle9tjo.i1 ·:ajlgle k~es¢Qpt} ; 10 is emplo~d . . :·resistor .48.·aµd. ·height :contto1 ··50)"":and :l]ie::requir,(')(1 parab_oµc.cutfen.t.waveform_.js 40 'ground.·· The charging' ~uit·co:tqpriseS the deriv¢d; by) <;louble .hitegril~on,.·(in. i:>,e_tworks 1.Q5 : o: · series combination .. · of·. hei8bt epntrol 50, 58 and.~) of ~ J>o'rti9n o.f .the voltage wave-. capacitor' 32· ·and current sampling fesis~or form appearing ~OSS fraIJ.sf1;>11}.ler; win.ding :22'(neg!ajting :the wfildin:gs, ~o and 74l(in ::2'J.1J.>:;1'Jiat-wavef()r,l1}, whiclids:.maQ~ up of .Parallel Witp. :resist.or 27K ~ ':fhe chW;ging :~· s~shapea· trace P<>rtioii and,·:a r~Iati:vely 45 cir<;Uit· provides-a: substantiiilly c9nstaiifcbr;; J~ge · triangiilai. puISe ~trae.e .. portiqn, jf 110 ::.rent at the junctjon of capacitor"32 and pase ,passed throtigh'·the lietwor.ks 58 ~d .60 :­electrode" 26b. That is; the volta~ at the ,~ould ·no~.;because;: .of the.;·p~ence of. the junction of resistor-48 and height control 50 .retrace p1J1Se,· produce' the d~sired "w.· · remains subStantially constant by virtue of :abolic•.• wayefcirm. · .. 1'.heief9re,_..the, .:<?fiPpin.g 50 .the operation: of z.ener dicide 74 ~ul<i the ~iod~5Qis,providecJ:;to·r~QY~.a;.su_bs~tial 115 vql~ge ·at the: bas~ .261>: pf ·:tra:liSJstoi: :ZQ ... pofti()n,. of !he un~~redJ.·etrace pulse. !feinains ·substantially constant· (e:g; 0,7 voltt. ;.,;-:,N¢at'the:end · cif the trace ,portion of each while: transistor 26 is co~ductive .. Thei ~; :detl~ti(ln eye~; the.·voltage: at the base 52b ·:swtari.t cons~ant 'yolµtge: .act.oS$ height,co.n• ''.' :()f""'o$<;illato,r stage. 52<~pproaches the re-"55 trol:50 provides tJ:ie desired constant charg- qtiire,d t~~oql~vel '.}'he retrace portion of 120 ing ~urrent for Producing a)inearly inc~s-;;: ·: eacli deflection:ocycle ;'is initiated when a ing vol~ge 'dtirir.ig traces across: .'capacitor verticaJ. ' s:yhC,hrohizing pu~se is applied to 32~ · • Atth~ saim: thtje; the c"µrre-'1t sainpliiig. · osc~t<>l'. ·stage 52< t~r drive stage 52 into resiStor 22 . provides :a: reference·: voltage: conductjofi-; ne· base '26b of transistor 26 60 a¢ross capat:itor :l2, :whicli:vpltage :iS repre~· . theJiis d~iven below the~voltage reqtiired to 125 sentative of·the cur.tent in<deflection· wind.;;: maii:J.tain' conduction in transistor 26 and bigs 20; Neglecting foz:jlle moment lfie·:. all.cif:the•trarisis~ors 26,2ffand 3o are driven . S~Shapn:ig net.Work. Sµt)2~ .if the voltage·· to. cutoff,;.· Th~·.cutient m,. deflection wind-.. ·a.cross i'es.iS~or 22':(and Jhe~current in witjd• ·:··• ings• 20· tJ:ien begjns to decrease and, at the 65 in:gsi20)>va.fies li1:1eatly~.th~.constalit_cti~f :sain~ time, a· vol~ge puISe is produced 130 

;:,··. 

..-···. 
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across windings 20 as was mentioned above. 
When oscillator stage 52 conducts, a dis· 
charging circuit is ·completed for· capacitor 
32 comprising, in· series, oscillator stage 52, 

5 capacitor 32 and· resistor 22. Furthermore, 
as transistor 26 is driven to cutoff, . transistor 
54 is driven into conduction and, initially, 
the. emitter-collector current thereof passes 
through oscillator stage 52. Capacitor 32 

to -discharges relatively rapidly through oscil· 
lator stage 52 ·essentially to zero voltage~ The 
peak voltage pulse produced across deftec· 
tion windings. 20 begins to decline and, at a 
somewhat later instiµtt de~rmined by the 

15 time constant of integtator network 66, the 
voltage applied to . base 52b also declines, 
Oscillator stage 52 iS then driven towards 
cutoff. At -that·. time, transistor 54, the 
current from which' previously had been 

20 passing through 9scillator stage 52, supplies 
charging current to capacifur 32, Capacitor 
.32- is charged rapidly by this current to a 
voltage :of a polarity to initiate conduction 
in transistor 26. . When the base-emitter 

25 ·voltage of tra.Jisistor 26 reaches the nommal 
tum-on voltage (e.g. +0.7 volt), the· trail~ 
sisters 26, 28 and 30 .. au are driven into 
conduction whereupon ·transistor 54 is 
driven to cutoff.. The next track cycle then 

30 commences. 
It should be noted ·that while it is com· 

mon practice in television receiyer design to 
provide an: adjustable \l'ertical linearity coli· 
trol in a vertical deflection cfrcuit, in the 

35 illustrated embodiment of •the invention 
there is no need for such a control The 
basic Miller integrator enhanced ·by -the 
auxiliary charging circuit constructed in 
accordance with the present .invention pro· 

40 vides an exceptionally ·linear deflection. ·· · 

WHAT WE CLAIM IS:·-
1. A television vertic81 deflection circuit 

including a tra.nsi$tor amplifier arranged 
during. trace portions of the . vertical 

45 deflection cycle to cause current to 
flow in . vertical deflection windings 
coupled to the amplifier output, a 
capacitor coupled to the amplifier input 
and arranged to be charged from a primary 

current supply during traee portions of the 50 
defl.ectiQn · cycle ·and ·to be discharged by 
"Way of switching means which: iS rendered 
operative during retrace portions of the de· '­
tlecti.~m cyc_Je, wherein an auxiliary tranfil;stor --~ 
has- its em1tter~collector path arranged li1 a ~ 
rapid charging path for said capacifor, said 
auxiliary transiStor being arranged to· be 
conductive to supply charge to said capaci· -.....,) 
tor during an interval between -the time when 
said switching means is rendered inoperative 60 
and the time when said transistor amplifier 
causes trace current to flow. · 

2.. A vertical deflection ·circuit according 
to claim 1 wherein said transistor amplifier 
comprises -at least a :fir$t amplifying tran· 65 
sistor requiring a predetermined input volt· 
age to initiate cond_uction· therein,· and 
wherein said auxiliary tran$istor provides 
sufficient current -to $arge said capacitor 
sufficiently to proV.ide said predetermined 70 
input voltage at the conimencement of the 
trace portion of· each·· vertical deflection 
cycle. · . 

3. · A vertical deflection circuit according 
to c~ l, wherein said tr~s~stor aniJ?lifier 75. 
compnses at least two amplifying tranSJStors 
connected in cascade. input . signals .·being 
applied to the base of the first of said two 
_amplifying transiStors~ and the collector of 
·said fust amplifying transiStor being con· 80 
·nected to the base of said: second amplifying 
-transistor;· the emitter· of· said second ampli· 
fying · transistor being· connected to ·a ·point 
on a voltage divider C;Oim.ected between said 
. primary current supply aild ·a point of· refer· 85 
:encei potential and the base electrode of said 
auxiliary transiStor- being Connected to the 
emitter electrode of said second amplifying 
trariSistor. 

4. A vertical deflection circuit for a 90 
television receiver· substantially as described 
with reference to the accompanying draw· 
ing. 
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across windings 20 as was mentfo~~. above. 
When .. oscillator stage . 52 conduc~~ ~: dis­
charging circuit is completed for cap~~itor 
32 comprising, in series, oscillator: ~tage :52, 

5 capacitor 32 and resistor 22. FurthePJJ.ore, 
as transistor 26 is driven to cutoff~ ttan$istor 
54 is driven info conduction and;. initially, 
the emitter-collector current thereof: ·pa.sses 
through oscillator stage 52. Ga.I>#itor · 32 

·10 discharges relatively rapidly through ;oi;cil­
lator stage 52 essentially to iero voltage;· The 
peak voltage pulse produced ac~oss" :deflec­
tion windings 20 begins to decline AA-d~ at a 
somewhat later instant de~miined _by the 

15 time constant of integrator network. 66, the 
voltage applied to base 52b al$o pe~~es. 
Oscillator stage 52 is then driven to"Wards 
cutoff. At that time, transistor . $4; · the 
current from which previously, had, ·be~ 

20 p~sing through oscillator stage ·-$2. supplies 
charging current to capacitor 32. Capacitor 
32 is charged rapidly by this current t(!· a 
voltage of a polarity to initiate :cond.uction 
in transistor 26. When the 1:>ase-eini~er 

25 voltage of transistor 26 reaches thtqiomin~l 
tum-on voltage (e.g. +0.7 volt}, the tran­
sistors 26. 28 and 30 all are driv~ri into 
conduction whereupon transistor • 54 :: is 
driven to cutoff, The next track cycle then 

30 commences. .. 
It should be noted that while it ~ com­

mon practice in television receiyer c1esigli to 
provide an adjustable vertical JiD..earify con­
trol in a vertical deflection circuit, fa. ·the 

35 illustrated embodiment of the·· invention 
there is no need for such a control. .The 
basic Miller integrator enhance4 '.. by• the 
auxiliary charging circuit constrµct"dz ln 
accordance with the present inveiiticiri. :pro-

40 vides an exceptionally linear deflectio11: .. - . 

WHAT WE CLAIM IS:- .· _, 
.. 1. A television vertical deflection• cirCuit 
incl~ding a transis~or amplifier arrlill~ed 
dunng trace portions of the · :-vertical 

45 deflection cycle to cause "current : to 
flow in vertical defleetion . :windings 
coupled to the amplifier -<>-utput. · ' a 
capacitor coupled to the· amplifier input 
and arranged to be charged fr9m.a;Pr:iµiary 

current supply during tr~ portions of the 
defiection cycle and to· be ,:discharged by 
way of switching means whfoh is rendered 
operative during retrace portions of the de­
flection cycle, wherein an auxiliary transistor 
has its emitter~collector path arranged in a 
rapid charging path for said· capacitor. said 
auxiliary transistor being · arranged to be 
conductive to supply charge to said capaci­
tor dur~ng an interval between the time when 
said ~w_it(::hing means is rendered inoperative 
and. the ·time when said •transistor amplifier 
causes trace current to·flow; · 

2. A vertical deflection' circuit according 

50 

., 
' ' 55 

60 

65 
to claim :1 wherein 5aid transistor amplifier 
compris¢8 . at least a first· amplifying tran­
sistor req11iring a predete~ined input volt­
age . to -initiate conduction therein, and 
wherein said auxiliary 4'aQSistor provides 
sufficient current to charge: said capacitor 
sufficiently to provide ·s!rld predetermined 70 
input voltage at the coniinei:lcement of the 
trace pprtion of each vertical deflection 
cycle. · .. 

3. A vertical deflection ¢ircuit according 
to claim 1. wherein said transistor amplifier 75 
comprises at least two amplifying transistors 
connected in cascade, input signals being 
applied to the base of the first of said two 
amplify~g transistors. and•the collector of 
said firsf amplifying transistor being con- 80 
nected. to the base of said. second amplifying 
transistor, ·the emitter of said second ampli­
fying transistor being cori,ne"cted to a point 
on a voltage divider connected between said 
primary current supply arid a point of refer- 85 
ence potential and the base···electrode of said 
auxiliary transistor being .connected to the 
emitter electrode of said' second amplifying 
transistor. · 

4. A vertical deflection circuit for a 90 
televisio~- receiver substantially as described 
with reference to the a~mpanying draw-ing. . ... 

·.· .. 
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