1 i EP 308 018 B1 : 2 Description where X
and Y are the distapce coordi natgpsp 308013'B1S |nvent|on redates to
north-south pin-cush- mllimeters, fromthe faceplate center along the ion
corrected. deflection circuits. maj or and m nor axes,
respdesériptipy  and where: US- A-3748531 concerns conpensating for S Al
= -0.236424229 x 10-4 eam spot di storti orhetenXtahe Ycare rtee disteyice roordinaies, jin c-

A2 = - OTheinvenipg 7ejates toonogh-sauthepintpustyl ay applimeterss fronTiee feceplate contas almag e so
As = iongomesied elsgipngicpis 3 severe as to pr'bﬂ%!i@@d 'B'B?'@P‘ess'iﬁfPéﬁtﬂﬁtvlat“Mi‘Pr%rrors
[err]. us“"@"?ﬁ%%"%"%‘s corppepsaling. for37 £353Y i cuit arrangenent

f or o2 "l’Ld'ﬂB"'at I'sx°ffd’° '3"' enerat §§18f a nodulator in a
col of™® | e 5P ayp8PParalug, % i.ce a saw oot h
12

ver r u cIQr, SUpe|
Cﬁr r ‘%Qstﬁl- ?pf”(%ﬂ} lrc it a'groa gzﬁgrzg{;SBS ijJ eqrencydf |h0W| ng
t r%g&r i kn%%n fL ta Em color™ r15 coll's ana having an
anpl i p edr fal WbVt a3k th f 0l current Th ate defined by
this ﬁé}(‘f&ﬂwui\@fhrc;u h& leRfSfdctidnl m. r.}.% ﬁg&ﬁﬁo—ﬁm or nula has a

rel atcbﬂé%&( h§\h13| an Qi pfitiideVakyitg St A& Fre-{ he S Upe*hﬁéoﬁét&rb QBe ddedidis ddtindbySthRfrorl he
SCr eghenef for R purpose of ©BEMIRG a btter BElorl 2CeP| AL has/B irdldlivéi CRAGH BSvaRé nedr 1R
di Sp's&dérﬂoblﬁhﬂ in TheCcoriefsOdtRETEGMen WP AR | SE&S dBMBNSE the) facepRAly Wi irdidGsed Abd? he
par aldispiby fubs. TRd dirahdementip@prisandoansid an ackdhdsi aong!path® HareRE toosdHCHE et avhi ch
f | owadd an aduitigd caveetion @lrreniwhidhiioes inThe oweinal dxes ef thb ttubes The oteealiS@snlt is a
di r edtiel smeatiredtine a$ ithesirst mentianedh ewlredtur r entfaceplaie eqi| rakidyelpf flat @beianw®| yndf Wittt
appeandniich is pdporiondl tahel thicdh pawer bfbotbr opor thlaparaédgbs nemely,t withrinisoaleng thd topot h
pl andhe lindgend thaafielsl deflegiion FeupenitsatSaidal ang tohem,tright,and lefts efigen ipcatersubstantidlly ¢ d
dei ] swatsgnavdigrarseiyrablo coliar ¢ resomnt dyeiitt om  rd gprmonRlnd ef t  edges | ocat ed
subst+ish iisaiuneg ip g frepyeneyswhighyliep betweenat ur abl elnc@geordapge with oaasespenh of the ipveption. g
comuii® 'EfP é"ﬁ@‘e"%ﬂ"é Hwire; the YaTuQ| “‘P@°fa'“f re uéPR!?/'s\HFﬂV'E?F' Hel%s'%le‘i‘%l?é apparatus thay n
accor"!faﬁ‘f?éc YRifege ppsant actgps ﬁé" ntArQyides fop@stps sk"%“"'l"? “‘3?1 high,j
the P4 bgfg ‘61‘°’ O 'P%gﬁemf‘ ovf"%led" dPse F"é F§‘P’ ﬁ?"‘? S'V af'ta'us
t hat {"Iﬁ ipr, oo s§ rﬁ 'Fntf" 'br esent°° 8‘;’ 'E:"‘; ' el c"f"ﬂr
rast ¢hy Bégﬁ%“g Wt ok B °‘f' £t oh REh ot ol ﬁs.é g ? SOCRLE
onet ' cal rﬁcﬁ {iaelcp eﬂre& R windfngy il for
| nc %ﬁfﬂﬂ 3}; dubr ate nﬁ&’JHuSWBf '8al frglg rdbﬂcsom h
p' NCUS Npicilike Gfdbd r%PMéEl%PSerté‘sLQuéh ésrt% le anoﬁ‘%un%'HP ah hﬁ&ns‘?d?'m%& L fidly kdrear
and  Jisiok EBVErs b @mpdter! th ledfitel ON Wiyl bﬁ\ﬂlopéioff h&life Hes modulatron of said
vol t mmsha%ndﬁ%rdr&%es&peuMI 6McoRNSUT € flolacdofiction currénk; RdracRifzedNy! hdahstor f OF
genelgting @ debrRéthtar Gikto@6r ki Cdsl north-Ni I d- NRIMMAEarg MEWRSIPIY sdidenvsichado provids 4 O
sai d sbutie piflcushidhndistortions Aicalisé ioihid dibek-l eqé | oot picushiaha b@retted fiidf defiextioron
cur r a@io is the difference between the beam scanning 30  pauoeht thatigeiddes) eoroctios ohmsisihing napth- Of
sai d rddius loticuthefutecand tHei takie daceplétel kadigs 6for vi deouth Pfwowshion distogiorc bssegiatadewith-rastari on
cur r sawaturarNbwi isitersfagepiato\nintupe tgeschiav-a f i el aganning én opniwiction with exid pieture the. conput er
noni tingraspherigal faceplate eurvatures reguiveed 0@ of t he Inithpedrawinge nodul ation of said
o suicarpieniont of nedh-squity pincuthion seraction cuf r entFIGURE tclystratest 2 wartipalydefleciion ¢itsyit
cur r &nep; Isc paYidRck & 3 cgmsptiondl aprbericg)y rectl 'ac' %ﬁﬁ?thse‘éi‘ Piggushigfy Qo @stionk nown
;|>|ate p'gﬁH’Sé‘HHan ahlg% waveshapi ng sal P'E "Eﬂe a_sout h
p| nc %‘ﬁ" ) L Eﬂ%% Fhl on
corr E?PQ-! Ia 1! g#cf?‘\? led hnoglg t he d! & Jré orrzé:é:lg' on me val annl ng
curre,ﬂ ﬁE aﬁ&i Al rerral vth@:ﬂ'&é Y
a”d A §ué NTI r?@«eﬁm ﬁ Ff r}( SOUt h p'.fﬁuéhénomv livat Q& :ﬁ@nta&%oﬁdnﬁ e
i o UK ‘b iEHel- a (‘!&uo éﬁ-Aer acep nﬂﬁnoﬁ]btﬁoﬁ\%ﬁecﬁdﬁ Qighav-  scanni ng
' n CQ%d#ﬁtﬂ\t budlisnid 12'sepidinblerAb&d Ur € tube. | ngiciRe rmsﬁaés 4 966l @bt Ginéat Ur es
Fequi r &n 3nd 'Rk of flattdr Tackle BiE@NMItBSas CREP! EXnat MEINACETa diRSdnb nerBLEbEIn PnéleIENI ON
COr I' @hfio®@ By the ROA 110 @dRfy-sb, tdubreplafiadl €S a VRbrtdchionl cirblif heBdordaRceClithCadidspdchan i s
pr oV i2ehe tolbokledsichOpicns tube ABBACKROE tieC al of the infAtiont ahal udes a nort h-south
pi NC Uainule for dar tisClateplatef sagittgd heighe, zpinCt ur e t UFIBMRES 4-11 illustrates waveforms useful in
Ci r cumilimaerio6ith reprenbe 1o theecdnieornf i t ube ofexdidiningt oppretidn 207 thegpireuits oNIEURES
cur v dcaplae is giveYGURE 2 schenatical | ys6l | udtandi8.es a square- faceplate is
described in US-A-4786840 in the pinali@YREpce wypriical deflection @irguit 20,
assod@=dn¥d+ ieKt itchY? rtafd® G+ BsXRY? Ragl and"C'UJ’Ps a yprticap defletion gmptifign fiptouled; 5
and He¥Y 2dn@X +deXi¥ct i on wi ndi ngs, t hatt AdwHisal defleliay winding: Ly fot/peqeyating a
FACEPLATE PANEL W TH geously uses a vertical deflection
circuit that A SUBSTANTI ALLY PLANAR BPERI PHERY, corre- I ncl udes
an inventive enbodi nent of a north- sponding to UK published application
GB- A- sout h pi ncushion correction circuit; 2136198A, published 12
Sept enber 1984. . : FIGURE 3 illustrates a vertical deflection
~circuit In one formof flatter faceplate picture tube, as SO t hat

1 7~ A r




b 2

vertical deflection current iv in the deflection wind- substantially 50%
duty cycle. The 50% duty cycle i rgpogegoiecBd deflection current iv flows to
ground via of control signal 33H is advantageous when excit- an LC
resonant circuit 22 or tank circuit of a north- ing LC resonant circuit 22
at it sveredl deflartion currpnim inythe defleptiop witdushi onsubgipntialty tS0%rdubyi ayeler The 30% ety sigé ng
[err] inge¥erticabdefiprtionsqupren iydiaws tp geoddiicy  congioaeliet sigirel 33hcis jadvpatageaoeswhep jexcity
coupl |aﬁ Crenganat ?'GF“ %%/"‘éﬂ'ﬂ "V‘f“é obanoril}- © he'“%b%’?fﬂ'ﬂayt Qifpwit 22 aliitg matural esapeney

f und Fjncyspign ¢ 5¥'" er r ] fpniecgusp ttqec,sangﬁﬁtﬁéq“?&qXIt‘ﬁ@f’Wem of
he Ygntign; yig ¢ gou faa sthe 39% e §iare Ee @ﬂdaﬂ\gw Ko
AT e e L ;ﬂ,rgm S ey e
circui m %l |de§ QEee pr ovi }? |§h(!r mcush on or-
prow ctg I‘S&uoﬂ‘ I er%‘i’ ncus Pon cor Iltu FQPJ f
Current in vertical defleciiéiWi |hd?d§ m rho%n-a”prl)' fical Qb r! r tgju_
CU" I €Ndinclidh Witk ElrfeRtdh hélSdnaF Gdib&ibn Whdsy NI LVvahP atCQ rGertlcai]-ga’te n%4 's% r In

verti qgl pdebdnBmbican reptéseRBd inl BGUREIS, t O | URSSrhamBe With BnofdF inPéhtive &3pELe rdomnt al
def | eGlrdviae nabtsrdsdadhning 8f Yheableckol Bedrhcal I agiRuit P8 awitcRest dAdUBIVEBEVER l'of s\lwﬂ:hu[nglf r]
bot h saefosy b is6radnl of af YRrepIaTaF Bdlbripittuld GURE amplifier Qi AEL e Glddé) Bédwabh tifdt #HdGbdoRd
I NVeNntibeesSPaaP pretiousy @istussdd, 1o Ricomtde 300StEr B@RNGH dgdugfiont Te prddecdt & GBriEE A4S
Ci r CUidf sGidresplsndr pivese oSk Btaspheridapwig S Of @avibtiot bi e aaglituds of ddsiae 8arieetion carf a
squar gheptacapiate cnlatire gongt hethethe anwpt miid er [ erent]is, #te naghitudes of the dvolzetduetion ldvels St
and sauiemcxesnereding towargsr the iedges| of tiel scuss#re varieti @t & sarioel ratedn 8@awtoottbmarinervel s
of corfepapiatp.ofhe overalbreguliLie dhahithe sunface al  r at elndiis wayy dhecenidiopaf theiline rateemedulse SP
| s asphrefdcenidte apd thys of dhe Rhgseher GEreeme 2anpliontafidhe vertic slefletioncurrend dvt iFeH Magicr -
fo decaier #p dhecinpiden pusinee of| thm fpconitten is he rrai“BP hejgfd at the top @net bofterm pfjthe fger and
magni t'eiavely gat qvprall, me@sﬁhmetsrwqa@va S nwwmumast@s °P'H‘ifr’€%{§‘?yrﬂﬁ°"ld@ﬂ/§}°cl’§°pt he
edges "E)P"et‘llf’@ vertic OB 5effpeyon at

i ed
e e

SCr eer © e:éégﬁ vert i CQ‘T’IdI eI leeCt J’Ie%dqag"}p ntrJ)l rat d

on t hq.v E grﬁcap lﬁ: i l%nts ioi l rd uts
bot t org, ,e'j: . esrd’ii %o bl 200 ﬁébﬁ@ Y f1at, oQuek o, ‘AM Bz 9%& o ddtbuts of
subst Qﬁgéu 10 of FIBURR NG diddBssbFBbET | ab e&ﬁb&f aoterdid? JarddN @, P RwitdhBa G81€

pl ane.  North-south pincushion distortion of a raster ground & a AERAE by Rbpedfve iRt &1 bddnd

Pi NCUSRing Riispiyed al thd Bersth dri@lsqéapditiaar def | ednird Bwitthds] @End @B.generated in

al | tipeame fbé magbe edniotted by Sieas.of BOkd zont al  defprdacdel 16 lind rtti SWtciidg 6ff cohttdBURE

2 by aate, cbhine Gafdnt @icks iy’ added 1@ hel fietd udes $wittims G ends @B oA tholikotitalziewdca | pulse

def | eadefledtioncdurrantii The &ésine \Carectionaurrabk il ec® i ovoltage it idertifieangs| thef volage | & FIGURE

di f f eragditianab Isybstaatially camectiog northssogjle pier at ed #anis\cenveitioedlly deyblbredtat arinput tecthingy)

nect eckushiaprgeoreetda ertor.ipvidps & bettentit fse-ond  c&terisbntdl vatrace) plse foltpgeiikEinBoratyd o

ver t i gegiduglding Biequpnsi distortieniefitheraster, sughont s [ by ¢ Jesiglor Rihand accapasitar Oy intacpharieent or

out putas auiving digieriian; eausedehy the ponepherical r cui t taberwippthpottagres2y Ideptifiedgs the yalADR t or S
ek ] .natermeofibn fageplats of A BqupreRiapA PICER ci4culw 'M'?@UB‘F 4| Heogipoptabsawtogth ygltage 32

[e
di scus‘%‘??dS‘r"at’%’* “a' distoron 8 dise LF" d WA £ er sis[aap "E’W“tgc' torgin f"ﬁ‘c
pl ncus g%“ Erq ngon gr Ougé g r| pu aerrgm% l)’:gr% Ie§ an& e

first °§H%F‘ss'8 ?sfﬂd ’ °§§?§°g°fq‘ﬁ{ the s

arl of e cur o
cont r g éﬂ»’*%’i& b i hybe rrax.ub rat%&)fnﬁbq{’ .ta,f a
l'i ne correctron ‘2}/ ta s 37Hnh @8H, rtﬁg Gutplﬁé) &ﬁtrol
CUT T ENpg aafe ct.oﬁ ctalop SMA0QE Gl dwittheld WolwboH EGH-
r et r aGgng Uit ectlon current The cosau&meqaarn%bﬁdaa.vsurafeeara|.¢errateaé

vol tage 3, eriefif%né lirfol 8t cBinet dbRedtid b@ge [ er prasd Bppbiifidh/HE eadhCater.OThus, Quring the
subst a&ttlo%ﬁ\bohemh IRt deRELGID EdrantSIQUEC B0 N- inted/dl, t2 | throwyh Ney,Eéwittt0 Al ik Vin danvrete®ped
at an rbgopant citcait 22 SFFIGURESINS extitgied aihg | C  er Eodductigh’ 20 iseieBing vdadel 27H i§ bitgrduad a
29. Hatte Dy rd switchingt ansplifior,pDarBglow Odrisigige 31 | potdntidl.cyriad i intersdl,choatiol bwital QB is

f r equedt |C disertantrcireult 122 fturielt & thealsrizantal such cutoff and rseigdhing goltahee 28H is zah the avoltage
capaci deflectigneiregenicnt A lige fater ¢ogipysoidal cirgul | wi Yaep! ofi the estiecian af coptenl) erpplifigyyQat Prsing
nons prslatingzgurrent hlis Herpkyogeneratedintreggean2 ssj dibpnext h@brwa@nlehqyclvd@etvageﬂmﬁ e of
t he f crireyi 22 A& qgntroh cieqyit 26 @leyslopmarcopiobt ur e timel . contigl pyyitch (QA-js ang  control

Hor i zctignall 338 dat Swiiches, eandustine levalsiofiBm-  Syc hsWitelh iQR, 18| in FRlutalpp sopdpctias. §pitching sed
i n US-pifier G &t 2,fing rate: dhe BMichED qeRVR M Sig | npYAteaeetRH A 9BpndsBRtenis A8 89HEB8IY and
US- A- 4668897. The cosi ne function QA and to the noninverting input
termnal of switch corrects nost of thds residual error because of the @B
The other input termnals of switches QA and change in polarity of slope of
the cosine current at @B are grounded. each zero crossing. A parabolically
shaped line rate 45 As illustrated in FIGURES 4c and 4d by sw tch-
correctlon |s Iess benef|C|aI than a cosinusoidally 1ing voltages 27H and

SNt a s 4



voltageé 27H is at the voltage |l evel of the collector trace or retrace and

“is considered sinuspidal when ofpapgogroiBBanplifier [errls

zero at those instants. The line rate, switching vol tages 27H and 28H

Voltage [err] generates in vertical deflection are superinposed at the base

of avelipga,&H is e valiegs leve\pirilie priloqasr r | o tieessorielsos endlis eansidered $isoidal whesnt

com ©ofceptlrof ampliier @ odes Di and D2. Transi 09t tesejinstapis.r anged 5 ponent to

corr ectTh?l qte WE'H" olRoas E6handi 28l - Thi s ValeaenVi (qeperpiey jinyyertical SiefiectiRfr at i on

The g é' p att ‘n%?g:” e se bW“E’tS‘Pr'-e@t‘Pﬁ?FS Eﬁ'P%fF‘FP‘Té’r“V nt 6§ C put

el ec F?S'ﬁg'ferp rar‘%%' %‘?ﬂl 'sb?"a @ % s p}?\@“n Igﬁ no ég'ﬁr fgoes P ‘lnf?“gzz and

haS\E de o er?t angi or a |s § (F;](R\Nfrr?resoﬁﬂ E‘ﬂc‘%sur ag%gigs 5’{'%1;&9}“[ c\%-lﬁ's' gt or
oot i 1 8 indlictanc

[err T Rﬁsﬁd?ttﬂ atecﬂf:?1 W' ndi g?i( ?6'1& Qrﬁfo “cor

COII Gfoh r%l:ie b Rk tnhe e poﬁénf"gfswreﬁfcﬁ "deleRfidn] currerh Y

CUT I @droviddBTR9 VeIke ‘afdeG rrési Rﬁei eCU I ONyrdyidbd £1ie faté rodiulBioR \Whidk daddVio Y8l T age

di Vi gitd) Emitl5 depbrdbation 38 Browaell by d1bditdrdes a vhdhP dénadtitn BIMdht! afihb @EhieMat 6don fiéds t o

the RLS. Emitter degeneration is provi degantiid #hiciesibGice at thé Bbdinringland end

def | ect1ne Bupstpbsitdn lof b rdtditage AT andf eac ldf bdch fine[sedn! |

scan2agHat thdbasé) olsdiivérrtansistor @ ptddaced @i mNi NQ Vertidalcdvtleckdrewindiie Ly ACwissnpadf | | ne

r at e biiegédl ling edte 2atitiolavoiibge BBH @bithbl olitpute Scarallel 28irdectéd tohresobant eiranft 22 rahdy @artici-

t r anemigteroglectrader gf tyansinthn € shaeing firdthand Ver t | qafes tdlid resohanoe The inkzontpl date cusent&C- W Se

par - sdgpiidcupitage Iqvpim 83arand @3t; eniliysbisted/in| t age aBGHpreforetimphasa. (The coupling Ibetweerowirrect ed

to r EGYREMe. Votago ievel 332 isginectiyelatectto.  eni tdings Wo laad Ws eftansigrmen T4 phouist Rervegs

havi g Fmpliude ghawitching ueltage, 2(Hh Voltage o n #h c dight Tih @vaid phase §bifly betwaea winsdinge NYes

se@?&e'\P@Pt'% éecF'é\/%qt%d !93‘&9 &malitageyof as | Iaf‘%é”lsr Jfaéﬁft?'nm aﬁ‘eéa‘qsh'ér‘%ﬂsﬁr"ea“d

Lllnre t | °‘?°le 58 nia vveen i n- i;%&ﬂ"f" (g ﬁ%{r‘rgd;?e ver
he ? ? seco@@awe AT % 274 %"Q %9 U %yr;g% i phase’

_.=

shl ¢ an Lt lovéls % E 3b25| s quenc resofl nt |rc her ret u de
st f énrc% ithgpd Wldﬁm
wfliiiol U f” rt b 2’% i e el
H. curre lev | 34a that is directly related to the' ércrﬂte rﬁ 9 \ﬁ ur e whi Ch oes
nOt qus 33aWR (chritol SigridNSIH aha H SW' t C 6 bt tyéﬁsfomkreﬁpﬁ%ﬁst&ler cui t

22. Wvﬂ‘gwgbcm SuRtbHt SVEINd4B thaP istdiddly | @ elrsy c@ritromhﬂ 15! bhadd\bitthe Ninb GatdiiBdulafidner Q4
at  ardidtddo thad rfgnittdeSdt el @db.a hi gh [oad i ropedal@eiefdctidnhimé it 36 BRRCRPSIMEEN
first amne raeocapdciremaloxdbs ORI ON. AQpeze Afstortiof. FpHl edhRdyt Ehasifig SIOH irie

Ci I Cdirduit 22 .int\l sabstaniisily) edsinlisoitial bscliaiSt r at asle mdduldtiea, BEwil be eplathed atol, @ad diso

cur r éeri Thee caphcitive brajtie piciesohant tehaviti 22p e d an aevaotageaus thaththye \dpitching |od wontrbir signgli St or
Q4 | sorapribes| eccaphcitorCsr @nplochavassthexed-i r 8¢ 33H Himiweemlegals 38a ave33bi oppurk rabdheency
ar e- bidaryefinging Walof ancatiustable tinsedeer That | s cditereof hérizontab redraced atttimetth of FIGURES

shor freapsformen Tleepmipysedithedindugtivp dranth efagni t (g end atdiectenteef hofizogia) egep bt tiseg nal
33H #agepant circuit 23-hEhe; primact wineiee We ofr ansf d-mer T1 is adj ustabl e having a
secoffensommer diitis |ceupler a3 e gofeetor joutpyy; rectl, T°38’°V'1'%F°'@GPH“P Bl“?‘!s‘f‘i F‘H@"‘Bﬁase of
t h\g_,P'Pﬁ@d? a&salt%a gm ‘tf'P F’é‘l‘ ’é?i T1o t“he a‘° '“°d“"’

O ue d o r:on 'lcll' uEr Zg or '°'h 'ir;g ;ﬁ ﬂ?FcaFIII(H.l °‘:”‘;g{{

cur ‘!n .’E,cs it me é QE i Eﬁ’ﬁ, . t ap i iéit;ﬁ é% *fciﬁveﬁ, ﬂ"gélofeh asi ng

of t i nal 6 1 deflef -
d $ prima t%qn rﬁg h a QJ cdn%ntqv is Qra;nlnﬁm att J' rh btV €

br ang use.tjanr\ia@as'asrmuus@rﬁtww FIGERE 4g ao?van A HSort B bddfniAd el rwf.a s&Rnt ol

Si gN@le cHIRBH Volt38 VE df SARAihd MMplifie?Qh.] COUDIaRSlisHBio @B e bhfor SFs rasterd f.erégéal

bet weenrhb @ dRhifon 3BRschBf cidstil 20 G6rdfatosal t herng Blsuly spabdatiomiBal [iRds!im tHef walétorm

adj uat abdiMasdidanNestimatioier of Turrent eddtiea Of N @F FIGORE 84 sdheihétiddlig repadserit itidtind riteOf

FI GUB$soidisl adsciftafiériTaditagblin Coapgeitor SR Sandhe 50 N dwoalilation ofthevoetioal dbflection 4aredy and at

t he eenihdary wihditgow]. AGURES Sbrand &¢ illad- ti Me r els ao@tanciwith @n tnvéhive abpeet, [y proFar y

W ndiratg thépcosihusoidal chreactidn durremidif iorseer T1 iviledizupdricel e viatiediore ofl the etwelopeoft put

To pradarydeindingrWdang thetda ° phase-shiftadomit-cor r edhe line, rate |mpdilatiocl of edrticahdefledtiomeyr-

anpl iefe ¥ agyass repor@ntdank Ciquit@2. JGARE|Sa 40  rerthd, eansdl icirevid @6 yéries fheth dave)i3daiensi dal |

| i ne illpginetes guyeferpree hprizontg] retigce pylsevalbnate devet 3k df spitrebsignal 33edt|ackeld Bie- In t i on

of t Age. vEIrt dessriptivRofRUERSSISOrANC BFHIRIARY | s v AFFoEtaneRwith arm'@qm@'fw asmé% 1sveh Ata

ci r cipyefop isgopyidereg), gosinpgojdalowiengthe | o tVRKeg|in p Sense P’?P°%lt°g ayel Sf'bgﬁwgoot h

mann@2Nmagr minima aceus at tha conlepofhorzantpl o - ield Roa) suShoIgt fof SATe [e 33a de-

illustrated in FIGURE [err] the envel ope height of the signal [err] to

generate a generally sinusoidal voltage anplitude nodul ation envel ope of

vertical deflec- across primary winding [err] at the |line rate. This 45

tion current [err] is maximum at the top and bottom of sinusoidal voltage

is illustrated in FIGURE [err] by the raster, at the beginning and end of

field scan, the collector voltage [err] of SWItChI ng arrpllfler [err] and



creases in magnitude during field scan whereas Line rate control
voltage 33H, illustrated in FIG gregabsgiwi nCreases. Addgtionally, by
means of such URE 6f, equals the superposition of voltages 27H an
arrangenment, the phase of the cosinusoidal cor- and 28H During the first
hal f offeapéseindmagnitude duting fiekt s¢aprwheleas he ver t iLive rateceontrab vaitager83HLillusteated ol BIGH ng
the deMsl 33p ingreases. Aglgitiong ebYTeanp plsieiii nat eYRE & daualsdhes superpebitiae ot valigey &7 i cal
scan |2 agpgement i phiasp f Jhe cosinusoidahaar of  cedt 285k Dynor theydirsB Bplf efgliall scap.ribe
phase '6‘?"°’18f0"h° ?”dﬁ’r\ ‘E‘ﬂ%’t SRR SHINgPe cor r eRPRibAe 9 ¥efpercrH p"edqy‘mafeé ndothey
W| th a*ggfa g "arPE‘i‘sPlsﬂFPg Your® dBlIa?en H‘E" V?"F%ﬂﬂ%wa'sa‘ﬁk'??ﬁﬂf cal
ff°";t " GoREtE ouFec nor %8¢ -t'v Rt S To
devel Odbm ‘gev'lerlfl ical r © v on gn of the d ear eI h am t
scan, Jﬂﬁ gg‘ﬁ na & rﬁ eI s of "ogt s'% ° 'u rat e
I t(:o t Dur-
devel qgs?s& m o ool &q@a%cawams et
Dur - rﬁﬁﬁdr%&%f duffé?én"u Ily'c§nn§tﬁm éo | bip |fnhe basg\ol o S8R Hrddd mé}QQ and 8 ph Q&E&Pn
hal f qjrs i @hdlas.CMB. matghﬁ;daepédn{rdﬂtiﬁ'«da{ pli 4r&rvoﬁa@5 rdaHOSwitehet 15 ¢85! @/ bakome
CONNEGLE theCodMctR | currdiPlof frimsistol @bt 8dRt 28H PEREQEHBPhAS of adnsbetdaa ithasgative CON-
ers [ ejofigtant tid GarlBgil vortickP ratf in€rodding @ a CUB I €fding tranditio becu@hdg &AR cdmbt o Wrk6HES DYy
[ err] deferiligGavtoot) Madnpr duting Ged saan.tCun- cur r edee.Of transistor [err] is not
equal ttob ciirteet jaf)ateee calibctor Glutréng) ©f RatsistosM t h a Nab@aphaserevspsabdf antrobuottage a8H fam at  a
verti c@l israidoes vorivel mtasiaryipg icorrent butkle-  goi nihe firstiradf iot fielinscarcio thersecoyd half df field
cent ercragpesto magnitndecduringefietst sebrl. Pustatheoot h  neam @rodebes thegeduired phasec eeversaCointhe
t r ace. vettipad rate variation of qopirol pumehis iac @fid|i@ct o clinerretet cesinusojdainedmagtion curank cpres e
r ey er Sbe aplitudesdf switching veltages 23H and P&k [ er r ont 48 of verticakdofiction queent vellustrajegt iy ng
curr erﬁ'“b’ﬁ'ﬁy %é—"e""t’ﬂéat?|"I’"§t"“h§7"f'“"6? of | eI d §HﬂE £% DE"FRS ‘%ﬁa‘&ﬁrﬁ‘ﬁ" PféP'F' 564" fuce| d
cr ease%’“?hf?gﬁ’ﬁ decpasing yring fisjdscart 5 oprfiejdigan i '(P JpHt of
requi r3og "g r%”&?h'"(g P caI gﬁgﬂ & PP?ﬁ‘f“’ 9 W[‘?'tl? tl'ﬂet

[err] creaz 8.0 0| dal cd? 91018 de m ere ’vﬁpg ;:;:gena:
anpl it and ﬁ” ot Fi t 4§m§ th‘é F If of fiel

|
def'eft Héa'ie r}’f b al sgay
R %sagg% e AR "

SW' t C @%}n Gitdducind®

i nst arHcanT husCGQ-te A?ijg\/ﬂbtnﬁaﬁte%%ﬂuﬂﬁonan thﬁ‘on%ﬂﬂ?ént&d&ﬁ;@n ﬁWl tChl ng vol tage
28H i Nvertical deffstfialakrrdnt iv DABIGBRIEGS hisithe JOi NY  IFIGUREI 7k llQétradb vol§EEV 8'thd collec-

Cr easi dafhe tHaphitdds 6. it 6bposita Bign, at field scan tor of coafrol ainpifieC@NInedn Vafticd) ¢été Hipat al
trace,indtdn@riglayd r oduci ng a FI GURES 6b t hscalegiheline tatd nsdulatidneot Callbiteruditage

posi ti veLlingfate dwitchingOoltage @FH o FIGURE &dt 35 0 Ns@ N BN bchamatiedligr indicaadd ap B« pasele d

ti me dgahaseddaprovidena positive goliigpiraoditioh laGURE 6 spacdduettival) linels.cFIQUREOTAUsdtds voltagb i el d
nmet r i cbd teptel oicwtizodtal tragd, cit ot of hogitaant s ThVearatl theaoleptondf amplifien transigohQaJheear
field tdoatrace nuseynitadecy:rof FIGYRE Gl angritiGURE Bline fiecmgdulatiem of palisciort witale Yaads

[ err] Riguisle a negativ, gRing-irpasitipg |4t tha sonder ek gat i vecherastinaly indigpiad by B clagoin spaeedevginal | y

page ofizopial 1P &himq e Vetage ey oP f "@ 63. g CO R?f' a8 i ng
dhorizopia eivRse ahl eL'eV REH paipiel 1 H‘ s‘b qﬁlﬁ“@ﬁ 7 ddR i
a neg ? \?@"? s? \ ‘E’ ipld (,sca 'Hd'"gl'hus aﬂ fage Var
nmodul %’g eh crm%s < a v : ° ' 48n. an °s"8 Ts ?thtn c“EFrYeé'ﬁ?' ) of
FI QU ¥ ﬁ)ﬁg Stratel @iﬁ' gl the gall ece

a V v e e emit:
same G hy %@ uagﬁqﬁv %@fﬁéir i .ds cgm 4L s iﬁe acatt pranded
anpl i fh 1N "an t la g(Jale of the other

scal e. ﬁeTa&e”s%E &ol Q“éh%i A uﬁ% 0' ! ech%fo}{&' &386u ﬁ‘e\lcﬁté’&ee\/ Wiad G D
vol t age pKabbl Spodnb ﬁ% ‘Er’o{'n I's scOARAtA eRIURE 7 ChhEpbid t YhelvaRical

cl osel ¥ndgative Gaagrankifonltt e Icslﬁer%f maint I Ve gRteNBoduiaBéhS biveiBps of con&aaﬁ@ﬂu 33H.
verti @l rakd, AEime §bkdRprotide i lpbsitivd gahS 860! TiROmMelrie niamitRh of foltiger VgDt sdhe-

t r ace, wadsitichi a¥8hd edntel oD horléntdl ZéWace, aher r| ainatichly iaditakedCih FIGURE Z0TPY tHei divsely

t r ansi teteot, VaMage 28H enainfains rtiest saweephasd se  vokpasagieveNical irfes.FI| GURE 6b and to .
l'i ne rrakionshipditroaghbu ield cas,dadudiog bstanto| t age [ Ghe Yerlicsl rpte saryigecaatral egiage Veas igoi ng
t r ansi Tyl anth Ta(The replitide bievoltagh 28t intreasas | cal | gppliesidiocthe besebsf swiehing| apwplifiey s jaced
ver - habra vedicl arkte rire & rseudeotin mannierydrom the \/ost avay 27 B vedicahtralp ke amplityde tof exditing

| i nes. Vohgedwp'a\f'ﬂ oA figld sen(nsterSTor e thnd 7h EuReEMtsiaehs Pesirated im FGYRR O e @t d
scan, VYolgedrye! Yy, near fleldseeq iastanhbe t he ver t i ¥APO ChPErePhind BRY B repfoseptnd: ygwo
[err] instants Tb and [err] The anplit ude9%ealoppvingh lines 36 and 37 yanypg at a
opposite sense to that of the vertical rate however, decreases at a
vertical rate in a sawtooth variationsof the voltage [err] manner, froma
vol tage level [err] near field scan FIGURE 7c illustrates voltage
[err] at the emit- instant Th, to a voltage level [err] near field scan

45 ter output of driver transistor [err] at an expanded instant [err]
tlrre scale relative to the tlrre scale of the ot her L| ne rate SWItChI ng

o ~N~NtT 1 7~ IS~ o~ o Y ™1 N IS



line rate conponent of current [err] schematically of the voltage dividing
network coupl ed to g he base i ndepa g8 038 gihe cl osely spared vertical lines,
de- of differentially connected anplifier [err] The par- creases in a
generally sawm oot h manner fromthe ticul ar deflection yoke-picture tube
c onbfiekhtatedm oppogjnghsenseg. the afmpidg ofthan t o tdhesd de pantrelled by fadjusdtiog paentiometd R« and

y ok e lingpigtet @ng riepiceft qusent riawy sepradlicallg qui r e ohtfie vellegecdividing riefwork cgentadrieythe pase

sawt Bdicsied i EP'°Fq'b?ﬁa°@s‘5¢ﬁ'ﬁ@ﬂ'Fqscd%or r ectof differentallyl ¢agprcted Synwiifisr G cTheohar-ec-

t he E8#PRin dpererally gawdcotinmanger i ad of fipwlar gdefieclien YokerRigiurerdybe, parppingtion

desi Peginnias hfsid f‘ﬁ% t‘W‘%\RP oh field sqam  Tife \PRd tVi°'6°aI"‘°F'§'E‘% '%‘?W@I Hsg\é I° reg¥iteect or
aﬂ?et‘if'?.ﬂ’e tubgsyé'i{“‘eé"c H‘ BMPIE erern

8 ?f |el cu lso i I efldhq Véew B'St |
;g,% T ‘ﬁim 3. AR
S 1i05: 1 ﬁ%&&% prgen ie% fg%%%g incbipeove
] ez ey sv? et ot 20°
envegRshayd o FI BRE FE bctirs BpdxR X1 - Q%&Svﬁndlﬂgnﬁ' StGrahdriner Al |sttﬁéalfh%§-0r mer
T1, matelye ﬂer ébﬂt%f of RhihiMradd. TIRETCRNT er Qérmu@wmagea{n tVioRég8 - V1 Tis 'BropbiBiérial tol S

f OF MBblayé@ bW dr¥stvbr Pt TAGHGNeVrrbr PT OP el tof@Ndkve loP regldhrt Yeh6Liitf 22QudhsishiRy of

Cr 0SgfveBpe HOFIGURE 2d bicatthe df RRsAM BNt 15 t RErdnDigbndCihd Y&izéhtal EREMINAThe GdidyCUI t

22 cavaen hdrizétgpl Géfloction @Anding LY bndleiciRE 7d  Inewa@arstimeoT; and a5 &t hérifoldax funclibn of

cur r dsflectior winflingaigitotbla dederdtied Z2tant al cr 0SSt allekamouifitedf bieizamal trosstelk. Ther ddzand off

def | ectThenertizahckierrgodulalionradl theeobductioh  bet wee T isi avipstpe by poteniidmdier Restotdbiainef or e
a f upfcewitchingodmpdiiisk |Qe airduepsva veddicelgatey, t o siiight] tinog jat e dentan bivertical trace, arlqendanpunt
of hoediulation eff coreaiens cuet it INHEC wepnaMce200f tiMadeverti cal rate nodul ati on of the
coggelm 8# and pragucesey vertiqakraladnaguletion by pot eHejherpentaratp gignal pigkgd yp Py yasticglf

swi t ehihe @makiysle; of jthey ospiliatory vollage My 8s a v dlpfection| windingdv infrodugps, i dispqniinuily !i't t he
cent Bpstigied {PAGYRES 7f P’Pda@eresEfFWG'MdThﬁDdul attiieplife gate mopylation PBYP”{FG‘r‘?e@?FEm"& in
LC r lnegatg pompongnts pof ‘?Pé’e "8 9198 | t 22 ;ﬁ%% %ﬂ%&'&'@%{a‘ VEIFaree- Ay illysigt

kha ti/

n splz?ﬂlatlcally in ulf
gnrrg:JF tEIE q%;bf cgl i %ge Vi, 9 "ﬁ.ﬂd e

éﬁ"

cal rate mod n of cu rent hel %;%/u e?a ﬁ%ﬁ la[? \r/:trgo:
Intrg % Ata& (.@ﬁl Vi isr\ aeHStrat ‘?.ﬁd i ity, "during hori-
respﬁ - o il %Av ol o

I Orn cur-

l'i ne lodl &Q&R&F%ﬁ&u& cﬁr{'gn{ uées a ﬁvué@ly lﬁﬁmﬁnegefhgffaddbiﬁtb " a

hor i gakiiéh ihéfatedhiulation dt leUss bralied | n arssu bictrd! fube IsNbpRenbdp Cits! Ebr-
FI GURES of borfidafl scal and 2 mbduidibiEafthe dUT | REWBAS el@ibiRbnalidi heaCthe cbitet diadul a-
by t béntes bloerical sepaced vertical |ines. Theegité arttindadasestned theldgdstuny patfisi cal
def | ectSomd cedskthiR Rkisth BbtivbenCvARBREdd-he Verpaialialto bath ethéTowhivh ahd Giinod faxis.UThHee Nt
[ er r JlectithOwivdihg L, arkirvenicdl liefleciionavindinpe BiH tedgdshef thb ofaeeplath oaré 2eartyaplanagt withce age
V1 oby. vERIGUREL. Ttis fctosstdll isin thaifomeoftani v i S poinisLaioing dttediop, bbitapt ightaand Ieftiedges
di sc imdedes woage ardoapuindupetigcudient imprticalr i - | rsulieta@isRElogaied ih @rceinmon pleneeimastarpe  of
t he Wéflaction aningling Agrriug |to thet ¢lectyemaghetic | i t t |denog| withbane inkgnfivecaspegypndrih-sauihdpin-
ver t ceunlingcte fthecfieldsontodycadr ynthe ;ﬁpfwﬂj@!es Jgshion agrregtion\eireyii 3B of GYRE LRredyces; he
f aigedetiastion grent Mheonienial rpta sropsialieuirod dl atd ReRlingdr veriieal 14y symﬂbwebpe of ‘the
squaf"’é‘t b‘F%p‘ér‘“ ’E"Phi‘%’e‘i"ﬂ'bé""f"gg ét‘sg?her i calhorizop 'Ei? '“°dPB off ‘Q%r"?'f’ cdgflecg‘{f‘an and

'Cb'

%"76"'

-

no 'Efa %10 ?5’ nd adds t S rel "ﬂ;‘é Ig V?% n r of
e U i L P opaion tover L Ceos S 5’3‘5}3
fﬂ ?f oIarl nfy aSﬂ of constan’th cushion disto, aused b a‘h
e B T oo £ e G e g ;Xclars { S
W ndﬁ -sﬁ& chon % ofd I r'é?lﬂ W' ”d' ng-,-o @’nﬁerstﬁ‘r@g% Ofesd hgrf%% e are

near M)trQAt ‘ﬁ'grﬂrthe éM'rg or-Mrovidell afthdbdRom2- ThlﬁV&ﬁm Yortical ritd) eivBiBpd &11tRD IPnE- an
Poi Nipbméiaqtd the top, bottom right and rigfrho Sof | Vafigdl edbniecert e@RnaRd an

I nducedroGgipéBite foPths @syininteical hokEaMAIANGD alaksimeOR @ hRshthisticaPexarRis]BHat b deical | N

aC C O krosdii, InGBéordaRceWith ditgiflird of tHdlkveri-0 t he rab ModulAlio el RErtdcon cusbE Sprotiutdd aan

I NV eRdr, isincashp Cdorrediion tchieuitO28 lgeratates Coupliineag sawtodtin confdlapb,das pilusichtededy Ithe t he
hor | zeyninslrical Cuegtical OrateC envelemss | ibnvoltagecui t  2i3shed lirfel sidiipe Yravefoonl 8o FIGUEE|S2ct | on
cur r ¥ andlberehiOss of GHAUHESI 7gtand @d.oBet al k curfor adi(BP tube fagepliterdmweverra linsal rat e
sawt esyrimetsioal shysisee of currbnt i cpmpensatRgceds | renvelope wavgfome 84 santilegtn apihntip R P{ err]
ex- thacwrosstalsttey jobtaip semmestingl enveleRes ddr t he fer @merntpcdf |liag ratepgmRiifuge:coreglion, gh#l

Ci 1 cUP"egD Yaecgyriond H Red veftagaoYy of FIGURES. ¢ ureBistduringdieldiarn: Assymenin thady of

t he @odiiiaad 7o) Eoa ABIHNG of FSYMMOYR,/ INKO-nor t h-CELREMPIR thet Jog nst-seulfy piagushio F’Bn

envel ope corrects for residual north-south pin- tion waveform of one
polarity only and of constant cushi@n distortion caused by the asphericity
of the anplitude. The polarity is such as to add to the 45 facepl ate of
squar e-pl anar picture tube SP of FIG north-south correction provided by

pi ncushion cor- URE 2. rection circuit 23 at the top of the raster and

To understand the need for nonlinearly subtract fromthe correctlon

Y



proper amount of correction anplitude for raster and expanded at the top
and bottom of rasteryiscan, |ines gr@Boeohg Bf er nedi ate thgocenter |ine and
the as is required, given the conditions inposed by the top or bottom
edge. The result is that for a linear hypothetical exanple. Gven a

di f f erniitade prientionfetar Brp-is ediveted da providewtes ope, ¢ovpressedlin baight etcthé centenwplasteiugten s
di t i orpsopes gmepn, of ctigp @mplitege i faster ent  sendtekpagded @t the opEndhdtidm @f rasterisaan. t he
cent erlingst soanyed injpsmeciatesiie) cendny lingrand dhe | omat@r's[1 #"'ief givae tha serditipnsdmpaged/astheipi ng
may | itoR Preboliesm edger Thsrepult ip it fore ineat t he MBpinelical BEaMPIonPiyen a diijent pat of con-
corres Yﬂ‘ﬁﬂﬁ‘ ReyeleeRy |t‘?°| ’B‘é?!‘l"@'l’ﬁct"?"ta“?l'\tﬁiﬂ d be ‘F'!'Pés St @rmaym?&?rdﬁﬂ'ﬁ%"*"élsﬁ?%%ns

hol &~ t! gpund gy JRiephaREg may

pgt entII ﬁ 8’°‘"§eda ﬂl? tP 'f°5 eW;EVI de ‘?"’f' s‘;? o'f‘°déf'ﬁ$t81‘ E B‘f orm

35 Of %J Qﬁj edéi '2&% openarrpl I tgbb velo em orm gﬁéﬂ eg'qfas een tom
I| hér

ight degre
F' GU iés”a Ve” ' Ca I on ﬁd Blat |Il|jstﬂa1 egQ/Q B&GEctbh EiRkuiD
aspect 0 ah&Vﬁmtdn%@pect drafb .N%ﬁﬁon' nC' udeR et fbibdes E%ﬁf[sreﬁ}%ift soaR PinBushion
pi ncus#ahmgbumoas.ﬁdasmuw&e&bmuaw BANpreOr I €Ct §iQbhidn! dofrdbiidn creuiP128; emtdbiyidgPhd InON
COI I €Ghdo® B ridhiinédr iwavebFaping RN S s ratehe | N-veriiohCMm FAGUHENS, vaRiedl déféeontmiplinag Of
the veagitostilenvolpé to \t&etmte Nccduit e GeRE 18, #EgdnbiaRé akl Blithi@ Gbitagd 28V Mlubtfate lin
sawt 0@hbriceinmatilreOgiahd facdploaf arh@regisnaunt t hEGERE 10A.50utpld veiRge Ay as applie®us put
vol t agictitd Wbe.ilh theSsixinadiee plevisusip laesctitisa) nat uvesticalfdelidationfwirgip [La toogendrata a vertical
squar exljpbaertical faleGhdafatibd prodddes fooitnusho| t agedeBddton urran il illustiatécoin PIGURENE. t ube.
| n t hecowectionp kwplitvde vdrmmd Ithe dedscrantbdeb, vert | dalgersetd the ineaaie wodidhtiorgoflvertitap
gener dittie carractiont dtdhg top of bettomrof ther resteral 2 at defiertion bumentan thptr preMidse gorthesguthnpinh
de | edior tis esemmia mropprnonlinpar wayeshaping if n  F| Gryriron] grirection rthecoutnub sfagerys Ipineushien
ar ounconp et Sigl¥y eemsesgestthrpnvelope heighy abener a@é'e‘tt'ﬁ'é cirqui§ 823 dncludespg Griver itransister
vertidh s!“P'lef | carreceny é‘é,"fer‘foﬁm%l'f"d?%é'h?'b Bota W'U?g amplifiey Q4 taad an LGesonant
def | ecEPH9 %ﬁ?"‘ﬁ' '"?Shatt B8ferg 4 ort h°"'§t'ih °f F—’B ° P T“g"‘%f "e"s
pr opere"PﬂS' i 'ﬁ y

at tge la
pi ncusy ‘gref'th%{gf the? E'}S'Wﬂ%sses t‘ﬁ”e?ﬁ?f} 'E\:ﬁ:“ deve;(é i on
circui Léjﬁio% sX mg Pe stor §| %aiét% ﬁ. % %.né?,b‘uféo

anpl i 4 er§ %?ope of c%ﬁtf JQQ a”pw thefe'1 ﬁﬁ
scann't&%d DRE 9817 Adni eh agler, 1 pd ol cifcli th ontaFffr e%lsé hese
el emengy §onﬂaeé nwdg’s‘edlét%mamﬁﬂ blﬂ lai I y t eou VAl aaeno | A3 tofdinal BE akcPHigET

25 T GfdiBietion\dRd td Récbing @xdaﬁhea amnﬁ Ge | ent! in FRRURE @2, Gihtofiatbd B capabitbradis

anpl i tdafbimbderievelss CRN Nprodiicd Nfle  néiffigaeS PONdnageshhicRsTRA tand Rs(Plo &6A6FR & Rorizontal

COr I €Ghavéshapinigl of e bnoipe M tcomis Moags Of t brainé adld Sivtooth voltage 32, illustrated G FIG- 23
of Fl GJREa lpositiveclesdbadkl of Qioltagsl i Meqs 118 Ghed € \68| OPBE 9l that e uppiied ot imenihg inpA ttermi-

wav es heaittersgof dohieol \remisistorst Qe asdh Pk iid pde N uhah bieal cortrokable rsatiah, U2AI Aethe loutpwrof 1 Ol
tical vdad siageteetionpter Bfs andmesisr Rwolfheage [ eswitth URA.Uere sy ddvblonpd 2l B®Hatehs0%

dr i vespositiviet febrbagk nenimeirlyi waveshenes [conticht ed i dut-LYSISREWIRhing ivoltagr A27H: diystiated in

wayv es hupents itoand e generatedditceriiol ampliiars t 12 6FIGHRE 8g- iHorizantal or fnetrate; eawtqsth| valiage
be'ggmeQice e cliereky naplineasy varyinggach efifore |4eve$?s's 6'P° app"%? thagerma'grtmgdw&te jerl at

a t er rRipxR) ampiitudas of canirel Siongh 33| at i on and t tC i opseate %Fr
t r at ed | ﬁdqﬁP@JREm'g 4 Wa¥est’1'rl“8 '&edo IEB‘FP" g‘ 7‘?@)1’° cy<|:l \%'Ef?: To
rOP\aFV" C %Wvg

ter ors ?qf’
e ??’fpﬁ vo%fﬁ fgg b et i
P t rr]
voltags topﬁm ﬂ?arrJ] DO%MC ¥fag WoRGRAGH gxd YRhAPG.pbee
clto 4ol Wi Libdld BB Db Gl e vl ©1
Of Confor(gltelépr ;ﬁﬂlﬁéhﬁ R/Sitraﬁe 4efh5 arhb':oh(p%‘ﬁ na erﬂ er-?ollwrdﬁ@L tréniser GMol deRerdidAr At
the oupUis GdveiipedCA tHd FopPPkIE T IBERRAET [ T the AR LRSS, O lineCraf bitovel I3rol
SW t Cheabkéfor ¢, RRpSIel  t GaRkistor Gk.NE oAt Ritaga OB Ofskratoteint FREUHEASK The am-
nonl i neasy yneWRVd? StapREivecobdbackl of ctntioy CYCl Blituds WevbIC 1838 Bt cerrbla@Raghb2i8BH is di-
i | 1'ustvoldge QvehsNamdiUthe esdpepdsition” bf garaliat ed bigctiyasihtedto theirhplifutie bisswithinglybfagd C .
Hor | zooltagh 9ar thei varical adte ebvivbe @t Roltagd t age 2FH wheréds cangriituden Gaedli 183karis iractly yi ng
each Olegst inanonlingkfly wadsshapediinca mappl thetl t 0 t telaten torthenaneplitudengf sivitgbing valtagani2pid.|
bi | evairodacas|ainonlieas evyblopeoin cortsictiopicyrent 38BH.  To provide ¢ffe propsn ampwnt o hdrix-sguth t ch
U2C t di.geneliusratedatbyt the siidi lineomavelopron| i nepincughiope el iomgcqn'gol peirgu§ 42 variegyi t ch
out putwaaefwmri@ qf IGURESGorepared te the jlinear sy t chAtthlgvals, 1398 98¢ (13898 iangrtical rate fpea
em t t esewiapth enyalne vawror@oH. envplgPq 35ds 128H, SanprRlls SRueqly "f“ﬂ‘"‘Fi dDREV%a' tHat is
trol anplifiers [err], a parabolic voltage 94 phase shifted by 180 from
swi t chi ng vol t age devel oped at the coltector of a transistor [err] Para-
45 127H. bolic voltage 94 is AC coupled to control anplifiers Swtching
vol tages 127H and 128H are super- Q and [err] via a capacitor C7 and a
resistor [err] inposed via diodes D1 and D2 at the base of To devel op
parabol | c voI tage 94 the par abolic vol t- em tter foI I over dr| ver

o o o o M. o, o - Y o



[err] and AC coupled via a capacitor Cs to the t he envel opes of the
waveforms of FIGURES 7c inverti Epo3pgeas®arn nal of a centrol anplifier ULC
and 7d are advanced to tine [err] prior to time [err] to develop a positive
going, field rate sawtooth The anmount of advance is adjusted by potentiom
cont FMWWOPMQG‘*%"'H@“HW@ fioretasr out liverticgdiges; y time T, the erpespverpaints of| t age
Ve i & aphI1ACesoupled tite a j Gapasitar 9‘°i WBut t erthsj praplopes;of theawaveferme af FIGHREB fer |
exci ff G’ﬂ”&?ﬂﬂ%ﬁ\f’fﬁi"?mm'o‘?mpé{ EWifrol a 74 preradyanegd tg *'ﬂ'é_\}’elpﬂg admefe am
cui tt°2 PH"Sﬂgﬁ tiyq e f’t te a | mount of sdyance 5139 pted DyoRRIgsI™-a

Cc

i p ut
ne afg ¥ | Ia(.'ln 8 g ur r ent Legx‘rﬂ]es b ystrated in

qgnm| Iled 0 el u ermmal XCIt&?OI‘I current i ne
||| r it 22 in Ilne rate cor-
rat ol i b Hbgaty %g Ygéﬂsau@tust r at ¢§L ey :4 BORE oA 1d h
C Bl el e are Vol t cher R, e .&n 54 !

dEf ' eC iR ratd Qﬂnooﬁap%bg‘éd Wi ﬁdr\ﬁ,sbrﬁt OLg>  lof Whi éi’vmt Gph B%r%ca@ eﬂeénB.gw.l-.é( for

- Pr oV bgiOvidfiktbrs FOHAMA Ml BFHS Biysis GOT ' €CingGiQRdr drdvidmiinbriid dre&e

I €S PesnirblVtdhes UBR and UROYespbiiRely.Civbi Cal  Higd, @ndrastichiadie e.adm me%aa@n

anpl ahpiElass of svm.dgCMtsggs Mo awersd27H angh 28rtection ¢6konof, &rthé Gdriicanra@ur r ent
[ err lheiafoeb dakyeat \acieldir@tdn & Sdwlothhh@dnfdr Or € v aviodulstion anfelopb 0475 ah& 471 of corddsticnot h
mann@raccordenics aith e ampitedes e céhlfral volRd 467 b volfage 1 are dibshated imFIQURES thhaiclog t h

t he g Vetandl¥s respect@iyt rol vol - is vol resgectivdly.are il lustrated in FI GURES 1
O and FIGURE 10dilyetsateg varipngiwayBiormsepbihect | vel y. Line rate switching voltages 127H esh#28Hi vel y.
FI GURtreuit ©f FIGMBE 3 ai tacvertigal rrate time \ggalef or ns have thdyeame phagenslationshipsswiththotidonte)

vol tHiﬁE@el'ﬂfPHa&n@qum efi the wwavefgrs F| GURPeiGCs; puise K?@#gﬁi%éls dp ghhaccorrpspendinga| e,
hay e beingomjgaddromtilvstations fxlipsgiptotiin G-\ e Hies raeotwiteling ypltages ??é’ an ﬁé“ piogh-
rroQgPﬁE‘Gﬁ ¥oftageYeay\aly P AuipRt of cqnBiglr ace  (FOHUL RINGHENIAN Vé""S‘I‘ of HGURE 1.

cor 8456 VR4 s t?elpﬁ “Vsnw d’°‘i"? FRte | | ust rAatﬂluqlﬁtedA% URR PF "?‘? sifye o,
| i neS3Ro s % mgﬁ' %} EE:? ﬁ'(‘ﬁ't n roE& e '\92A at
e BT ékﬁiat e cuw é m;?ési“ﬁ SLare
FI GU 2 om s‘artp.:gls t ri'rol ést ltw dAZEaf Q:eﬁ‘tgr tical
r at ey r?&br Imauqstewdb hng volom ﬁénz atlon envel ope
of  SYhvelopY d?gwﬂéﬂih ftsge gt 27H occur aéw.tt:ﬁ.ﬁ@voi@mzm%dqm 8ifiorHomt e

hor i Z0MhgveriRialaledhdbtaticRof el am.tr.&ked ad N sikdiieRivoikgbs 27H0Bd" SH MOhd directidh
tracer kimdt RV bitching) Joltagée 1d7HUSHAr flsAd | N RAKGAIBIEShdiCroa@etivy/ Aerticdll @2t | aAptdeat t he
out pgloduebs & QBridaDlateSvbdulation oRBsth@hthet he P arddilatioR 1o itRObelgiBIN oft fleldE8an0ib the

SW t @k (p3b/aRd 1336 obconiad) adliayec1agn,iwilg, Vver tend af fislatseans DoinpDding) FIGURE t0gewith2 8H
and adfide teel n3mtincreasing ih ampliee daimper vOIAIGURE, 7ar @yWreospating IFEURESgwetht FiG-al

r at efistiehah atd awplitudd 133b dednamsing: dmilles- r et r ARE Gdnoremetas thakethy epifnde of svétehiitgc hi ng
vol t &efed HIGBRE 10c, control voltage Vecs, devel@wedt chi ngyolage i 27dicincrdaseptdugingdfiskD®Bh, dhérbasr f r om
The etcthe preitidr of driver tepiRiar &b represets thae  anplthe applityde GGwitehing (velteon §7H, dacteatpes 27H
and Y®lgal sgter Medulgligneanvglopg ohthe| swiighed. ot o s\Firpilary. Gamperingetde epRpprigiegtignesH

t akelineggte P‘P{\é'P‘r‘m'Fa@% t | ve vert i cal rat e °él ?‘Psc EFe‘h 3, UE’E§* 3‘”‘\9@?& yelage r at e
rmqu{ at'-i'"S rfaigfcoptepl ‘E—Seaﬁ ‘l'ﬂ‘i? ﬁalg %IiﬁaT i Wepag ey 1 o

th ' | | taa‘ PRI d

Oo?rpr %,:A?I e ng ng eégg;: H a de m; lJa&t;eon Tssrmset hin scan.

dur ' dfg??ﬁm s&%”’ﬁﬁg BQ: v Ia ssﬁﬁré @ Ime
ta

anpl b ma Gtﬁééon&mr N3 e PBURE® i

aﬂpl Linbif&r .ssiwsir A% 1hé b RE" Ocshlft 10 16 Hh@6h dobd Lm@lse/ﬁmped
vol t RORGURE Hg! AT AR @wmﬁwséale% Scany Fmbﬁs 80 Fhigbhabd @ricPsibd Bt bOtaksh’ | Ver

t r angighRE10605The VBRI 7488 bivolops 422t 4W8 2N Tids! détoht ird ¥ruérab ipR@uceQd poxice doirg

decr e sfSourrift iy |16 FIGURE110d HBNGWE QdseN €NV @impREdeGhodlibidn S¥ddiedierlcurrertivButiny |

by ceepeavéshgbet & Cthed PgHicaP FatedbrvelbpegaIzeS 5o | itiefirstaliall of @&ticab bca,Oprion getined 3iHof

one aai 416 of doakol vditegec\ylin FIGURE alc. SWi t Chi 'RBURE Gasand alnegedive guing amplittdeahodv0l t age
133H pribe anvebpd haysforms(f FICRBES désc i@ases daiion rging ithe| second haif of whrticad scan,t dfier

exci ted 10grfoliow thecsym 4f dherdnvelape of @rrerts onanttimei T.cQriet waz 2f takingrjplo acoebet theé 180°

swi t @apiTIGURE 10d ged hi@pnviloperad the dive rate| GURE ogfol-phase Selatignship kekwepn sontigh valteger ent

[ er r progstalin Ap preeiousigcexplaired, thigaessitgin ipt uske 1 eed F‘?ﬂ*f°'o‘r°“%ﬂﬂn PHNP (g revarse e, nme
scal gelayapfdhererosspyer peipfs in the, waveferessoft he  Wingling oy of pfmarywinding-Wp & Ea8osi t e
the KIGYRES 39 10fanq Mg To,pomponsatafaithe st o ¢ jfRr@eSE PfeF 'G% ®ithe difegiap of pri-
rodulPgey B Ie5ete 0 TERVAPOUE & Hg &I 7H andnasgyinding Weof de V4, devel oped
at the collector of swwtching 45 rate control voltage 133H of FlI GURE 6i
Is phase amplifier 04, is illustrate® at a line rate tinme scale shifted by
[err] fromline rate control voltage 33Hin FIGURE 99 and at a field rate
time scale in of FIGURE 6f. This phase difference nust be taken FI GURE
[err] The vertical rate envel ope 42a and into account in order to produce
a positive going 42b of current [err] in FIGURE 10d foll ows closely




vention, the nonlinear waveshaping of the vertical lar to the anplitude
modul ation 48p of FHEURE 6¢c. rat &P@god gi8iBin envel ope of 16he cosi nusoi dal
cor- The reversal of the direction of anplitude nodul a- rection of
vertical deflection current iv is produced tion of field deflection

cur r ent Ippcgordapgeqwithcangtherfeaturp\pf thadn-ver t i clign duiing dherragend haticef vertigat retrass, sismi-

FI GURentiong the posiinsarswaveshapingnef thayartical of 1 Jarde | ampliy ulglipn A8jof FIGURE Gei ¢ 5

rate gﬁm&lnowswla é°f2‘ﬂ° °?fé‘9%’|'d6 co?'Pé?f’P’s't‘J ff thg drestien fémp ftuge,modula-
tranf?] Refigny of vertc % %nor t h- ‘E’BGE ﬂ‘iﬁ‘P‘?“P’b feet duced bva
ol I R Al S e "a%
rnﬁﬁt?%’f’?f no| t’l a‘erjtn;%tud{) 8 l oe |§§§ I on flh%)ﬂ rétrace %PE:' ﬁ&] versa e 24
. | r ! he mo!

s s e mﬁr&wszé’tﬁ S uoﬁa S o R e "’ or m e a

sl ope Rdped, hlﬂw Edidp 'aﬂge %ﬁt d® f\d of/ 0 10 SOldfe Qg'nmlthw tﬁﬁ {lé?tlcﬁlh‘é‘tréé@ irkdréaf IBe-
ret ra%@ld's@inefh&aig shﬁ@Wer thaf a@lt&c&ﬁteﬁ at s yphdinbioeRe, te! ul@t’ion‘é%log_&rﬂeéiﬁ tf
yond tibidtscahQiThe reqlifR8 oopslidrald Riimdanyel opesindied i nbigntf i el d scan. The required
sl ope wa@ishdpb® véHidal rafe moliationt BREIBESE! | N hei glitaccotddHSVIARA thvatfive fostab, comtioP
modul akfeeion ket @Pas Splained previduslyAis @OT danCeircoll 1268 dRIFIGUREES) Vards tHoaight &, the
cont r Glopdl bl i@ Gtebgln at the Ibegiiiningvand asd 6iX Pli1ai Nedhulatiod Vvenealspby/ during varticat iret@cs th 426
of Fl GalRiscéd thanrdt @® chiter. Wavegshtpirgf cirtdite S| opeanhérahat i permits alepmodutationt éneelépegitini ng
and engd8 dévelods fromveltitah sawtavthevoltagie @des dur i attgin \teirtpraparl heigbtsrah e heginaing ¢fdhe]
scan trivndifieds waveshapedevertical raty¥altagestbaieng ci rvedical tragednieredl. t hat pernits the
nodul &edifon of Nortiqabrstesvottage U330 dertiesl Bles, fr om L@ resprant ciuit @ danfis tolntreslyes a1 o
att ai rsawiprdl W"E@eo%fe?‘ thecingring ingut terpinaly e gp nriinARpireiile delay imi,tp chaagp of 1ha oighis 9k d

vey L ©k amplifiere %F‘is%!gg"w coRel WayRlonm; ¢ g tF%lE‘éd”i'ﬁ’I?’b?'\‘l%{‘l’Pe K PQ‘W} “"81"”"""t

verti Giopes,19;valtagen Veugd Vucion pyoviding; pogilyy | 51 &t 38 (Will now a' ?‘@!?ﬂi? to
Cint ro&ﬂ‘é’ép'a‘ﬁ‘s@%[\/ﬁ%% ' VA ﬁqaij%P'ﬂf' BE t he |tﬂWe?LY‘T°ﬁﬁ )

r l |r i 026 no
d t fth pucgun ,(‘)f;' the
Egsﬁﬂ " ?;ﬁf%fl I n 01:;8 \:] caf’j1 oE\ e e ve | ace mte alqatm)% ti F;@h’?b@ﬁ and

m\\/@u\‘: t rml Pl [va ed

curr r& 8 d Vd f&ﬁ oﬁ”v& v olnﬁé% 11f<§’erc¥e]ase§$o wi Il
now b i(“rdﬂé‘t ns §HUEE|a| é&FatcﬂoO rg1a- S%F 9] theCbenfel bi A8 vbriical
squar Qi’u ANAE alpiffior outgdf ¥ vBRidaP RRE hirg! hat CIQ’[?JOE terﬁa\ Whbh Vertle@Pdeflseisn Bfentliy!l €

t ube. order, S-shaped waveform 44. The AC zero-cross- 30  ofFIGURER{HBERE 3 eSis k616, FoLiSditer clarity,
undesiikgad waveisnak is Sty RBvahéea rbitiveVEY €S Naphé) he Gt didiatidrde, deNeRtidni cOmdnt akd 00t h
25 ' vakd écnil of Rid fa8 Wavbloiy & is flagtdeeen t i voRsye[Vedsid omifleditint ingp@atidd in BIGBRED| | ed
t 0 t haayet bk tdsisr RNgNdta cagecitdr Calbnd thdnGURES {1err] the envel ope 4l1a' and 41b'

of of applied pethatiivertiay inputdrinbhalef akJoper- Oper at | Dmmlto thencirculatingnénewly iv bCtresgaanf er r |
of FI GRg arplifietcUtE: Rrewtiangl ghplifiercY1BUL As f ugietil 22nthe anvelapai$figland 47hh pleggeiiatany t o
pro- fungtions heanghmerting amplifies 1§ ganpiptetahits cent evoltagh 1hef RIGYRE tig| dogiy pat dagreaspdo

anpl i foulput ananprigre anogifing; verical rale woltagehj r -  zefacheight-unt] the datey dnstant, s e fherasultii
def | edbihaingcnACaato-crossing 2l ke contr shfigited wa B dierhelght of MémAeatE’éPwsle%%@ﬁcﬂ 30
of FI GORS | 1b and 1le is zero For better'®e¥afl '\é&’m i 98 its RERpRITVBlNe P

m | ryee%?n'e@cfv%v%ﬁvétetv ftage 48 19 | 8  Toy the icg| ee l A S
f\f/\ I’E(?'H"gslcan g {/'%T %gr téa :ﬁtr’as}’f@{ E;é;'sg' Jlf age

ét, T n Al e
6 UBticaP T 10§ Ml e @Eh

GO WEHET O Muehon 1530 n;veaﬁaongwﬂmam o hinfil
Ob%ma\/ sh@;fed \eldfoducedan  Cl [ Cdbluth p%gusmB SnBi¥e! ope 47a and 47b
Of OSCdnJ,d wfymef WAL Falte BéireBffon hat! HAY &S T 1 NG aMAL Infohhed BarfbRNE lsathé cirtulatirigSen-
vol t aggedet sitpe Fat WdRbegihding aftPesd BrofielddecT easigy iQesdhtinPeilculbZe, ARvEN AR isTvalatsd i Ng
verti Ggan thah 6t welld dBerwisé SHate Ihgd, Glad dINt i | bliee Gt eonamirautt22,Tinat isT fagponsiisiall t
i S 45 dRaivetGiops aithe EEed of fickBstam Praper t e Clonihe lintroducéd @diay. Phiaka bind dneplifoas ght Of
t he nodim-sduthopin@sMeal @presctidn S @i squarscan.  versal during vertical retrace could have been ac-
| at or yplavdr pivhse tolod is thembhaotiieveds pr oper val ueplemjedt byredubing the §ef repoaknt gilcwi22.
vert i cal Duriag theverticah pracIntéreal, theine ats  t he Twgiesulti waglddfave heenvasr indreaged powse e
i nt er weddulatity of vartisalrrisfiectignt durrentivtchanges vol t agpesumption: ang e distarfad)y tsingg and  cosine
i || ustffomt aepgptive peitgmeplitide; moduiglioncgiiing o Fe hﬁ"gfﬁ'f“si §'"‘?°n$56tf"*?'t99 rﬂcﬁ'P&I °fd’f’s°&"t'5'ht r oI

anpl | fihesfrstielf of vegical relracee similar tasthe pegay ey ea@"ﬂ’f “ﬁ’t"ﬁ@?"et"ﬁ%ﬂf ea5| n

S R s vt e fugs mstiy | ort | G50 123“ Y ORURE v %efﬁfca@pegsa- of

result, the vertical trace. Thus, the raster lines scanned at the start of
rate sawt oot h envel opes of the maveformE in FIG 45 wvertical trace wll
have i ncorrect amounts of north- URES 10a and 10b are waveshaped to produce
an sout h pi ncushi on correction. envelope of the line rate correction
that has a As nentioned earlier, it is the circulating en- steeper

" slope at the beginning and end of field ergy in resonant circuit 22,

[ er ] 'ncf;l t tSrMI Vel'tlc
capac%ﬁlﬂmﬁfi

oper ate




Its proper height at the beginning of the vertical voltage |evels of
waveform 128H duriypg vertical Eepacgygsionseival. To conpegqgate for the del ay
in en- retrace. The added voltage is highest at tine [err] of vel ope
crossover of oscillatory voltage V1, control 5 FI GURE 11d and ceases

t owafieido confrel vpitage Veanladasureltat the madu- 126 olvdwges pdsivepiritegs dropl aprowsi gy t he
char %D"CQ!'F?'%QW @scilletopyavoltagy V1| ashipes decr e dise whighpadde toothe pepiiive peivteseguantesefi on of
| i ne! 'PE“"dB'ﬁFtriSIthWB?Q!"&@% °lf§!§|—Y°"‘"fﬂe r esypitage flevels, ©f agyaiosm c12gH ﬂ“‘f’ﬂi’d"‘i‘i‘ﬁé‘r ation
of dBfP 'Yal'reT"\Fé‘F'P‘? val fouffRe The lded,yplisoeds higheglgh ipaiTofs 2B

ang t?m et ﬁz %ﬂ P o %@;qﬁa ae;;a aarsr el ‘P"Peéh“l?r
S sSw
e ,g %gcre rra:rr rip e ’%rﬂ g, 13? ik :r:vefsﬁr L o

env (ﬁ @&mﬁ- v ag f1d) r? the

'“t efh&% cmuh f d%Edlrﬁé?va ,etoGrE h&rtn& ns‘M@u
port bﬁth ergmhs bérﬁcairerarc& .nreﬂlaratﬁe T4.ingliR alMpIRI4EGE adde et @%ﬁguﬁh@na@pean
anpl ihéiee Conmparing the envel ora,sru&Maframtmé toQime N~

modi f | a8tgrsHice hbPhsuetdistige Ghd ampRRBAT at O  Whhphing the brivebpeVAlktadd@1t] @irded- i N
FI GURBdifickbn)Mtib Noutple ofed \cemsipetor asZapis ed  t 0 oh@itage tvidd in BIGURE M wailh t68/briv@ibpe U2A
and tdupled tolthe oufplibof condl sivitdh U2AnandrtheUREs 1l43s an0 641B0ineBIGUREL 118 UbrigUiiota3f that
conpautpit of a damparator 20k @oclpisd aviaca ca- tiougbayh eertical/ etrbder bétwaen tiie €13 -Thet ween
t i mepacjterth{ aplacdicderD3I[te the joutputdf eontiel 0de D3het anvéldpe height i FIGURE ¢ txhis obtelativelye
envebwiok Ui ghiesistor Rds GeRBupletidbdtecenf r el dergevialug. Bwmirasulhis YRCcontiolveltsaps 139H [ er r |
i s couwldeadd Betiunetion of capacitpr{hganddiddae. Thds efdargd amplitude tuing therentirely of/ verticalge
133HDgr\etiad saiepth ¢patrg! yeliege \b:rrs dfferetipaed t oetaferr] and diode is of large
anpl faedy #URY Refwerk corapyising é?s?t"!*ff“*erert i caI herwrttreeerﬁe @a\}rf-%etenmwhﬁ%r

vol tg and a;? ) rgﬁ grwsghpiﬂ % gif °’?‘§t race.of 4 8'1" 9}'%:{'38" tSolely kv ey rr sr ng
resi ol VEI0| acro i} I be n l |c r V
pplied to i utt PR g (gi c I
pr ovP% %ﬂ gl o f@'&rra" 261, o ag‘g %Fﬁ o 9938%;3@3 3:%47 s
P om aﬁ@ \% I%\e ve lcal retracﬁ ig rtica rv:-fl a‘ﬁl mg §
ing 30l SehSitd UL b B .§p3 el " ACE., ﬁ% g ‘H
'nveg $ awtobt igiaf " roftiation -a afrs 8¢ whil She
al | Elhbrbfor! proddbes i3 ihr§e bée noni rr.xerar {hB Sralt ern)aﬁ.ca ﬁéc@‘ na 0

retr %evoﬁa%e aEro&aﬁsrﬁ&r A auigandVehicsl Ofo t he HeRI&HE6R RlinrdnOpIRSS B @Irrné@rcalmr I ng
the Vegbdo! intaival 'sRd bamRh sMEIRF negatv8vbil-Cal  t Ir@iaBe ddVSIBY ahscillatorWoltage W | iINEiraidde

ent i et ik the/ Wrtical@@eY iftevalvol t age VD i's an FIGBREIYS thdt Bpesh erpélodet 478 @nd ¥ t i cal
r et r ac@uring the velitaP ratescd infivial) heQargs, eNt P Uhab @Scr@vesN®), zeRANdighD substantigiyatasterThe

di f f pssiting, idiNbretiated fvoltagd 4t-the iverting inpute pr odhaadih vardéshortding esveivpe pheiand #batn t hey
age W¥bnibd ef einpretopU2Risviioiss dheradpat of vebsy |RIGURE posi The brawlepeareatiive the cmeto of
vert theabmparaiarde groundelinepiatecayitchingivolss r esihsigidrpoirtlin RIGYRE §j1f tah the\adyangedetime 30
The egeciZHiceases tobegersratqs dudgsthe @ati-dur i ndza/emuehdenger imeriptersal TatTer iy availabled a
muched M’ﬁwﬂtefﬁ%géﬂﬁ » gering dievertica} ieirgcgce  de | theenugiors ¢ bagindnareging,ip heighf & 131

i |1 uipterat dotTea gk FIRYRENIGd thecenyloreirol|  t r avAlue @t p st of trace at time Te. i Fhuss| REURE
11L,%“P'I‘a‘c1al‘??i§°" "%'my@p@ s!!'?caedaﬁd*”ﬂ?b“@uruﬁ' °9'H@'%§ IU?'E zi‘f‘d (U2Py erokol; ‘i‘fP‘é"r vaI

E“hfef P’%ltfs.\%r;:amh nze{vs to zero Plerng i1 d ﬁsfﬁpebs@

envegé : 'afg*wa*agaagm T ig; §rgrg' ﬁ of ¢ sog : [ f° ° ﬂagn% é&% [Bput o
) es 4 hg,

Li nesﬁﬁ%Zé%&lmrE&a t'raoe poi nt ahr'ﬂlt ﬁ dg%ﬂg te ﬁnnﬁd}‘fa | t' e

age § %“glg@s,gﬁgg Qc rggg&er;a yrr ng tya& ver | - : | onger tinme

I Nt ecddaratof B20.6, 1S available cal ret race u rgﬁdardvsu nota&mgt, fdalu,rg ﬁgpassgeof
verti calapicftdrlGi¢ @hardeB lfroinhife @R5\EEIRG 1 O DBl df RENMANBe ilife R Mbduldien bft S

| Nt egvoabh rdsRiof RssOfndFbsBuliRERsk. I Thet hgorenye | aleewadeisrms of IAURES ik, 11he118,taAd 11e0f

t r acorfidn &fi thee cliafger durrdht Udm daipaditerotis 41a Ofhawebn enittaddlomalpetrdti@r.r] i s swi tched
at zedisses tHoughuiiide 0 eratthardivides betwidB and U2[Becawse tvedital cleflectiont ampiifisr 21 byay
conpéeautpat dif2Bhtrol switch U2C and resistor Res. exhibit] Signiffsany\vouthut irepepdénce Letl dhed lideay

c onp &nvingteacinhorizonBudeflentjort ¢uelorthe chatgal t r adwequentye thedine rateompduationoef vesfica! derge V1
dur i rgrevteef: ¢apegitorr @i r pesses UThughgedstwe oF (Hegyon gurrent satendsatol pradusack estetear ges
capa®it When[ eanirql swithnHh dsaeyt . Bl 8ont r ol PREPBR i PuiybYoltage| 24V integratesk cirpylly ou h
r esi §¥R§Fs°f’é? g[oury WERS ¢9atrql Switch B bi asegrtical dpfloction gmplifiorss may, ot penpib thegt

[ er r POdrive 8 gy ceert ofnepPRRt¥cBiinect s U RHAPYICEPMUS®ER FIRRM YolgR 1P 810 45
to avoid an overshoot of the line rate correction swtch U2C. During the
vertical retrace interval, the anpli#taude at tinme Ts, the beginning of
vertical differentiated voltage across resistor [err] cuts off trace.
conpar at or U2D. It should be noted
that, for the purposes of Capacitor [err] charges fromthe +25V source

: clarrty of epr anatron the Irne rate rmdul atron of through resrstor [err]

s s o o Y L N NP~ A



scan. _ . nmen der

Hili kurve, um Nord-f9l d- To avoi ceproboggmBi M ting ef fectegg, a capacitor

Ki ssenver zerrungs-korrigierten Halbbild- Cs, danped by a resistor [err]

advant ageousl y 5 Abl enkstrom zu erhalten, der eine Kor- tunes

vert i deadueng YWl'WﬂweﬁQﬁﬁﬂghq_@sqﬂd“%ppr oxi matgekennzeichnet duralyt ur von

ver bl diesgivpinpar hyejat dregtoppnrg bofigm phfield | ne f r equerldijel (1I98-2ym pightingaren Bighalferct i on
com Scan senverzerrun be| nhal tet, die das ’P&i‘st‘@l‘- Hiljlsyremt u®r NpeSUde g

def I ect |'5°naY?li’r

gapagitor Jfisspnverzerings-kopigiartan g"a\'ﬁ"l“' der

°é‘ "‘@P‘F%eﬂ‘r'sly f ot med b vﬁ B'f g“ fien. der &ine Korg o -
beg\ivel fve P 8;‘;ﬂv‘aﬁ'ch of the sé? rz"° )i @ r Noydild-Kis-
ggpac;f’ﬁ, f%ru ctr %L,a. 9. o ipr vt des il Sy Lol oﬂéﬂé?aTﬁoh-
vol t g:gp wq—h@[mq %fglu necte Pans un dl sp le“ |f d' af fi chage de
tdl dVicaSidtor @Y andGbsididr # :e@‘&tlnhé)&tea”p fh&%mﬁéatlons o

f oum tcumureuﬂnpgaal-rﬁy@gﬁ iSlthattd 18WER nfdglin t ube recepteur de ttldvision
qui  COXIIeEIME ritd SolRlél-apfelidi dihe output of 1 Dans un dispositif d'affichage de tléviseur qui

que f nerméanbidtiedtioNampisgi26lr i que de contour rel aumit peaBENbaldphgdl de WdneCd'irClubd de
correction de la 1. In a tel evision displ ay répgeur ab uwivision tui poaprestiase pla-

di st argigimen coussi net nord-sud (23) conpre- qbhofrontadesBayrasphédquaide gGomibur delati-

pi cture tube which nant: includes aement plakrunceitcuif deapiration (809 of
rel a- 1. 2B a televisiomdisplay Gobazatusribat gheovid@y i at | on distahce enr epussinet yaad-sudf (23}t compret our
a nort h- Houaster scanning of @npicture tube Whish) - corredwiton circuit (23), conprising:
un a | i Inpludes e raspheriesl-{acepiater (0l PI° t rPBme a f | 48 eiraulomprt dej déWation 98i i ganey) ;
(22) ouP"elydWér‘i?Pm‘ﬁﬂac’E?UP gqvth picugicn ati on dédia a fj el d def I ect i on

arrp |f|e1=°“r c‘f"d‘l‘( PeFﬂg?pélf'"g trame dans | ed; t“"edmall ‘%LFF'B% de

gén rerun coprant
![ Ingnf :Nlelngl %Lnon ampli flen;gé )for ger?e?'alt-d field %me(%lans ledit enroHlEm?Pgﬂg \(4 ?) our
2

pr odui remg‘ ! d o8 CuRL NS a'(jé?l? dpfigs- préduci rlng"?;:nrj )ei'; b mo ua
de 1a freq o8] or ooy i i il ant e Pl W 'Eggf JasTLE

current | yéx sal field deflection Mén@ta la tra évn or varyl n

a field ratgah 826) for varymgUerHlB’n‘S’Bt #el26) pour @1‘ ﬁnﬁye)‘{ék’fés? our%ﬂéﬂfan&ny%é)pe
of the | bRiBiopeAbremsMA rnd modlIRon sl 30 firk GliRhE3" Yo traMl6, IoivBIdBbe de IERAYGRIEOPPE
de | a DY @nedibebutesiel | ection current; tion de fréquence de lignes dudit codkdnPBe d€
f r equencenafitielize@bpRs dudit courant de char acidevidtisedb tyne ;

devi ati on Geaks ABE); foAualivdarlylwdipshigiig Nonl i near | garac@nsdpaapi NQ

car act er s#ik efp@lope 3 ipabvias \achorpeouttopipr OVi de a nount reys (I38) goumformer une onde de  UN
moyen ( 188hiorp cerrectba fisl defleption okt thet c s hi on fagon merc liedird de lladital efveopsl pour
current inHades @Bectibrag@bmemaining| nortkadute de | adifdueiran \colrap ge dfpiation dentramachesi-
corr ect i pincugifionr distaitieri @gsogigled hwith gaster 106 Wirila digtersiom e oovssingb netdeydaauw on
de tr ameseenting i coslup@ias WinidPickratile. on associlngubeneviorrprtipm e & distorsion restgnte de

| a di storsion en coussi net nord-sud qui scaﬁhlcﬁ'gss'f‘?? noBsHud (FETOFiEM 2yibelpyagR:i d
pilgturfatentaggpriche hc| yt une correcti‘én de 9p 429 &1 eaniopciion vas ledihiube Eepp-
cou55|1nek ggp - sud assom de au bal ayage Pat é"?‘l‘[%%‘é'ﬁ?’d‘,‘he

ue 23 mrl‘-%msen ayvec | edit tube recep- teur de t6l6vision.
1 Nor d- ‘Oo_f ﬁ? il %ekturschaltung (23) fOr ein
Fernseh-d |eBas e Bil drohre rasterabgeta- stet wrd,

wel che ey, (fé%g‘g @rsb)s\;;,n%]aﬂ$ grnkmm_ 46 trager (faceplate, 30) von relativ

flacher kg emﬂy@gwaé}-jergaﬁdﬂ@mﬁﬁp che Schaltung unfaBt: - eine
Hal bbi | d- AblemB kwbsid/aAdBakwickivag (L,); €1 nen Hal bbi | d- Abl enkverstirker (21) zum

Er zeugen VORinkiahibid-dblédrlerstess (22umi N 50 der Hal bbi | d- Abl enkwi ckl ung (Lv);
- Mttel (ZfpugenUvon Hisbild-Abledkettomeih 66N Zei | enr at en- Modul ati on des

Hal bbi | d- Ab-ded isitbisd-Atdetiedcklung M)t t el (126) zum Variieren der HO | kurve  5s
(envel ope)- deitel Z¢22) enurat Bareltdallod avoron des Hal bbi | d- Abl enkstromes mt ei ner

Zei | enr at e; Zeilenth@®n-Modulation des Halbbild-ABP 0 308 | 18 B1 20
produci ng vddnksigwes; i miting effects. The result may gekennzel chnet
durch be a Mitdl (138zaumdYdriipeen gler tiffluryapp sand bott om of fiel d - Mttel

(138) zum nilemomehoter cAdiSMElmMpYfalons ¢ o,
men der HIP$ KiALbid-ARlgpkstroges mif |ojper

Zeilenrate ;

1



To avoid voltage limting effects, a capacitor

Ki ssenver zerrungs-{grrigierten E#I@Id@blmgm[err] danped by a resistor [err]
advant ageousl y 5 Abl enkstrom zu erhalten, der eine Kor- tunes
vertical deflection winding Lv to approxi mate- rektur von

ver tpresu¢inannitageNinniihg SitlectKiThe rasylt miae | i ne f r gejeanreichn&igyrdhi ne rate correction
combe a nonlinear dsium gicthey top apthBetomichfield t et , di e dradMitRh §188)r zumpeiehdiinearest S’O@ﬁ'fol‘r cal
deflsé‘éf‘tl on_current Lerr circulates in . aleAsden Hul Ll'i"‘i’\/er"!jl m

der 'f"blla‘d’ﬁj veltage [imifing pflopts: & §BRICIN r cui t f or medfis Wﬁ"f&!‘?ﬁﬁ °'E9‘°’§Hd Ha'b "d' re

‘?WP" b a% Stﬂs ¥ ddygriagepusly afch of t h&ble % Ef °'"ﬁ or-
cpz% ¥e qfe tcrap teE)rowdesall"P]ir“f‘é,""r°r
Culr,[p ePnt ?)fegﬁczrd 1'};] @mlﬁ'éc" ul%?srns &ha}jaﬁsl Sn 55?1(69@- %er?nn ngmgt

ol e Egi Ol B agpl ifier B

fourcgbécltd?%! ark'!r\'e rR R Povﬂ& 4 8 He d' UN tﬂé@é‘ndi'c’éﬂons recepteur de tel 6vision
QU P FeRIM pa O YRt ishiat Mower mag-

que rithdaNing! et (v3itbge BPPLARY tOHE o@lsutco@ Nt our 4f ebaisiun d4EEERNG'atdhade dotBIGHdebCtl t de
COr naffitd BélieétRdn bdipitier 21N a t el evi si on di spl apurdip paur ai Usalal et dePiFamél &l tube

di stance en coussinet nord-sud (23) @ONpPr erécdplir daBis@siors QA BohprghdQine Pla-

pi ctGlsimst ube whi ch nant: includes qus feaialedsd) asdhéicae @plcaritaur (4k) of
rela- 2o un enroul enrent de devi ati onvetrent platt nanarcdii delcprrdckiat de dat our
a nokt n-stolevisiopdisplaysippaspius that provide) | cor r edistangs epicousginet forBJud (€Vrgompest ng:

un anpfor frastentssanning eof ko picture Wwhe bicha trane eanfiel d defl ecti on winding (Lv);
(21) piyeludegeaieasaiericah fasepiatefi0) abralfevi 8t i on de un grulpment Sed’éY'?t@t‘,thd?ﬂfame

anpl i f ety {90 “‘P'Jr agpailasetith pincyshige dans | et enroul ement de d6vi ation de
ing fi %9"'8"‘[9@1‘1‘ g{ 3bﬁ°"¢H5'P'F%nt in-said field d&p@mplificatou deldé‘"?‘Pa 9’)‘9 tion

di ectlon winding (Lv); {21) pour génér
\FIJMr gdlwn?e ‘?é ot ampﬂ@éﬁgﬁ@”ﬁ)r r odch ?ﬁ:ge T ledf 39’%%’&?’ viation d‘? i on

de la {"‘ﬂ‘ S CmbR LA eﬂecour nt de“t1D Fielde grg*qg& i on
curren AAEieh Bd Afle 12 17 02 Do
a fiel rdgg fg;f',mdg:%l gD n (126) p(r;f%:,:f@,%qa g & a une envel ope

of the | igifnd am f ,ﬁe oAbl 30 oy ARt e aif HB v SR ODDE
de | a pREbbeAor thb ehél oB@4toR1df Sld I €5y fréquence de trame, I'enveloppe de la mbduRR de
f r dquepdiedeibeton &Mes; dudit courant de char agdnede #8a@endd de lignes dudit courant de
devi at cidfac@Azetibg®; means (138) for nonl i ngswation dsavdme hapi ng
car act dr intedn @138) oA nchlissathe waeehapiig Pr ovi de a wraadidrisé pait h pi n- un
noyen §ald3 8hveppelrto fpaavidera nortb-soutidirde cushi on o mogat @88) bl fatmeeirecomtie de
cur r entushibmtorregied fibld glsfiectimmncutremtdigat r essde | atigdnenaaniinéiopyiee lagiteu envelopreupleis
cor r ecintlodes oforreeing i ofi i rergaininr ndrthssouth h fofiroi e courant depdéiviatinn déeraghe\couiit | on
de t r apipcugkiom disortiar Lpstecietdd dvitht este on  assoctbdeld diftarsion enseagpsinet nord-sudg@i de | a
di st or 83apnddp cenpstion with satpiclratyge.qui  scanniely Unp cemasfiannés: lagtistargignrestante
pi cture tube. i nclut une correction dee'l sougsinet HPisth apsedteapy balayage
cous’s’ﬁﬁ‘éﬂ“sﬂ"ﬁf"@? sud associ ee au bal ay#ge" Pa %W\g@e pipr]gtion avec ledit tube récep-

ep

en conjonction avec | edi feurds - teur de t6!6vision.

1 br ﬁorg ursha%%eg g?'&ﬂérrper Korrekturschaltung (23) fUr ein

Femseh- Clioi G EeEn ne Bi | drohre rasterabgeta- stet wrd,
wel chest Eénséé gg 45 trager (faceplate, 30) von relativ
f 1 achepgKF fédgblat ,{3, Kmmel che Schal tung unfaft: - eine

bbi irREHeYwe! eugwa. Umfagt: €1 nen Hal bbi | d- Abl enkverstlrker (21) zurn

Erzeugen. &8 Haﬁb.tambiequmiu@(g;;t rom in 60 der Hal bbil d- Abl enkwi ckl ung
(LJ,); Nénbh Bhibbild-ABbnkvarstiker (BIE@ht St el | en von Zei |l enrat en- Modul ati on des
Hal bbi | d AfPzeudenn gt IHaIBEHa-Ablenidirdnt gh  (4026) zum Variieren der HU | kurve 56
(envel ope)dedigdibbiie Ablekwiakieg-(Mpdul at i on des Hal bbi | d- Abl enkstrones mt einer
Zei |l enr at eMittel  (22) zum Bereitstellen von
Zeilenraten-Modulation des Halbbild-Ab-
lenkstromes;
- Mittel (126) zum Variieren der Hlllkurve &5
(envelope) der Zeilenraten-Modulation
des Halbbild-Ablenkstromes mit einer

- L
I A B

1"




