| NNER: RASTER DI STORTI ON CORRECTI ON CI RCUI T Large Screen CRT displays may

’ regw re a high anount of inner raster di-storti-en correction-{f-0or adequate
rdster linearity. The commonly used east-west pi: ncushl on dll'sfdrt&704a99
_correction 5 circuit using a diode nodufator can “correct- sorre I nner

pi ncushion distortion. It has been foland, however, fhat the correction of

larger inner radNINER RASTER DISTORTION CORBECTEON (ARGVIT phecause
prior art corr eCL%Pgbr %Er+aﬁ@R¢ﬁals§Jela§¢ %9{:& rmes adhi H Cdihbu@tr ofnpossi bl e

to be adjusfed aﬁts are o n un ‘5 Hori zont al
def | ecti on WNEEUTASEEq HTW%nﬁPH?CF@goﬁQﬁ ‘?%‘baéeaﬁﬁStFEt HREHIRY-i nci pl es.
During retrgke, cbfitmealy eaéedreasitwestt ;fmcwﬂuanhldytto’rtlequenmecpmnal | el

t h
[ ybaok St r afisult BT (Arglifaf, Rldefftory %li"nfgoq‘?#te?bh@% hEE pposen’ e
defl ecti on distertionl. 51t hasobeemsfomndywhowewemethat the |Q§B‘1‘¢Cé§uh&ft circuit
formed by tﬂl‘? get el ?&t¥ kcﬁsl’&r'ﬁ‘éﬂn 'i@edl?ﬁ%ﬁﬁp' nﬂu%ﬁ?ﬁ?}é’r As a

resul t, energ circu romthe yo to t apac) to back to the
yoke in onebe¢ause psiqroart pereeqsian of eS"%Prsffﬁ%tﬁé\/gl E‘H&Wé‘d BenltoRr

current Wi tip mawcw Yt AFhered] mprresmtsl?&hebfﬂen zﬁxsausfawté ?ng at about
115[err]. and 24 es . a return

Sle
of theldbflect | o Eﬁ‘?'&tﬁro‘?‘?%ﬁ?@{ﬁ% ﬁifﬁpﬁél CE%{‘%P y %BBY‘H o’i?sg?a? e end of
trace to thgademandl rekidtepgrindiplesat Dineing aetract, thacdeflattiow adiveuiof t he

S-capaci t 2 I Lidt D h f th

def | gct : ogrgﬂﬁin{n l?%?:htfggqlfegxgg' i’tai-%'i'alc? %orrPaP]g g%a %:tt' %“%&S’ els'?ghgrl zoﬁt al
linearity. S‘llt@l\v@dltugeth&cdogbctm samphcfrom the Elybagk &raastermeme

anpl i tude i rp}aaige ndin he B@ﬂhgt J.i'zic%c‘?ntew&!‘ ah&eﬂséﬁeﬁtwncﬁurrent s

zero. The c ner ra stortion requirgs n of the
S 30 1X%nhaprowgdss a QW cETCGNCBEY t ﬁ%fla$ SkesARant | E M Sxis of
the raster deflptdagn yone wigdinigoantotlid S-chapiag eapaditom t As aemsadtto t he

bot t om of thgerrg%'Stcefltcula&s fiom fh Qa' ey\ﬁ?(d by fRIY. @éﬂa&to(}f a}laeback to the
yoke in one trace period. This produces a sinewave shaped-
deflection current with a conduction angle of approx. 130°,
20 starting at about 115° and ending at about 245°. - The retrace
~ provides a fast return of the deflection current from the nominal
245° position at the end of trace to the nominal 130° position at
the start of trace. :
The value of the S-capacitor determines the conduction
25 angle or the S-shaping of the deflection current. Thus, the S-
' capacitor is ‘selected for best horizontal linearity. The voltage
across the S-capacitor is cosine shaped. The amplitude is highest
‘at the center of trace, when the deflection: current is zero. The
correction of inner raster distortion requires modulation of.the S-
30 shaping as a function of the distance along the vertical axis of the
'. raster display, i.e. from top to the center and from the center to
the bottom of the raster. This is achieved by modulation of the
voltage across the S-capacitor. The modulated voltage appears
also across the horizontal yoke and causes a modulation of the
35 deflection current.
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vol t age across the S-capacitor. The nodul ated vol tage appears al so across

‘the horizontal yoke and causes a nodyl ati.on of the 3 5 deflection

current. 2 The invention provides an innefr raster correckim g 199i t

al l owi ng adj ust ment of correction anplitude-and of overalt- S- shaping. A

"deflection winding is coupled in serires with an S-“-correcting trace

capaci tor. A def Thet invemstidn cprovidesupn eduiem tdsted cor::lecfﬂlmtcnmwl ndi ggt and

responsi ve u r PE elated to a

def |p6CtIOI’l %fai gvlﬁgoa& esgigegp 6{1%6%{8% 4et qqéhﬁ"({)én av%nhné)f gvgﬂﬁra e current

during a trshaping: erAadefieation rwémdang isocoupleddin i segiea wethr aweSr nt erval .

An inside rééﬁ%&nfl SErﬁ&&'éHrPa‘éﬁL eCtAOdiEﬁédf'tﬁgl ts»&ﬁcl?%%@%l%ar hghe trace
e | on

capaci t g rovar anoupnt corr ect OVi y the
tr gce ca{pacaﬁgﬁcumewﬁ@% apgdsTeSPOASLen 0| drsQuEe et jam lﬂp%tﬁﬂzﬂ%loﬁbr i ses

a distortion figsy rféqwﬁcﬂvtélﬁtbd whi ﬁhdéﬂeéﬁaﬂiuﬁitéVQ'oﬁng’erféiﬁtm offlugki ve as
a function the val ue,of a source of ing signal at .a second
dedl drgiring, d

frequency. ection WIWH’& m’fet &ufte a; thach; ugenval andnagff er ent
raster distostracensvoltage tdheingird aetraceointeinaalS- cAnr en:sndenradtenh is

necessary ¢ GigOIGE cGHELigh bl oo coibMl S oSI e Fuleoghamita) bl 00k

and schematlc ectron ci nment of the
i nvent léh. Per varying thpgameungaof oS-apreeation (ﬂ!pf"éiﬁd dml thel teege wavef or ms
at several ggpadifor. N'ThBE ifdideUrdstef tﬂs&}ﬁﬁmz’co%f%tﬁrg%ﬁcxﬁts ries

alternate enb d| ment of the.invention. Fi 1 shows raster, dispfays with

di fferent iAnSISIPHLRCQFGHNT i SRLCh,pvehic hbﬁ/wf’%dé‘%\?eﬁ&grrﬁoﬂf the vol tage
across the 2éndug@ivapacat funaivh ofeth®duled icfnaesoecepef moduldtingdssumed

t hat signal at a second frequency. _

15  Figures la to 1f show raster displays with different raster
distortions, and the variation of the S-correction which is
necessary to correct such distortions.

- Figure 2 shows a diagram in block and schematic form of a
deflection circuit of a preferred embodimént of the invention.

20 Figures 3a to 3o show current and voltage waveforms at
several points in the circuit of Figure 2, and

Figure 4 shows an alternate embodiment of the invention.
Fig. 1 shows raster displays with different inner raster
distortions. Also shown are waveforms of the voltage across the

25 S-capacitor and the modulation envelope. It is assumed that

" outside pincushion distortion is corrected by amplitude
modulation of the deflection current. This is illustrated by the
straight vertical lines at the extreme left and right hand side of
the shown raster displays.

30 Fig. 1a shows an inner pincushion distortion error. The
correction, shown in Fig. 1d, requires more S-shaping in the center
than at top and bottom. _ '

Fig. 1b shows an inner barrel error. As shown in Fig. le,
more S-shaping is required at top and bottom than in the center.

35 Fig. 1c shows a second order inner pincushion error. The
average space differs between the vertical lines at center and
top/bottom. As shown in Fig. 1f, the correction requires less
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out,side pincushion distortion is corrected by anplitude nodul ati on of the
deflection current. This is illustrated by the straight vertical |ines at
the extreme left and right hand si de of - t-he: shown:rast er di spREys 87490
Fig. la shows an inner pincushion-distertion error. ‘The corTection, shown
in Fig. 1d, requires nore S-shaping in-the-center than at top-and bottom
Fig. Ib showspmnushimr amlrraelﬂaetelrowavaﬁomnos/hapenat:l tgp 2ad b@tt@ns- A8 ng i s

required at tg ﬁ’grtg 24! 1omal hABabRdN® féflidiicy Righer tha gr DRI P

second order hi"on"error e ave ge space
vertical Ilnes at E@t%rslmmst&);ﬂlmlt shagram ofhdwhorigont ec@%

correction reﬂi’l‘bﬁﬁs uhﬁ?soutsu?c p[.'nrxh%%ﬁidﬁn cRfeclid %ﬂ@rwmveﬁ@rmve&hﬂl@e at’
top and bagttom hiis | ai ne

nodul ation fr her than .
line fr eqéenc?lfcﬁtgf()fz tgﬁo&% ﬁ‘”&??céﬁ tthal WReLnf35fety ‘ﬁgﬂqu%ﬁt &h 45 ection
c! rcuit ¥V| th fiiesi gindushios hdistortion. ecThencizcuitwhas béen iusednto vgererate
circuit for t correction h ti as i nner
pi ncushi on di 8?%?‘1"5 13R. cullﬁgnfg ff’i ?tgqiaff b’glgﬁ %é%gb‘t%g@%erﬁgg%?gy efl ection
current for aASSIYIFHIiXitron picture tube Type A68JYL61X. Figs. 3a to 3h

“shows waveforms at Fﬁé&e ?rioz‘%'?lt %bo(v%t Qraveféints Cat tlﬁi Qﬁ)nz%nthp rﬁEb SHRY

waveforns at the ver ri.mar.

he circuit
wi ndi ng df0 f | ¥igtsk3t tandeoshasw WP«é!Pf‘}m!ﬁJﬁﬁlq sVEﬁE‘iaéy“&Pa EORY g’%ﬁpt%m%
transistor Jgfidigt® the horizontal deflection circuit con3| sting of
swi tching transi s%

L[err], horizontal %&q??{/é‘ i :@{I{_ %gnéfsﬂgﬁﬁgf ﬁgﬁéfé’gz&z‘?o %Ii‘lbwlg%g: Ist or
Q@1 i s drivenehergyonienE-Bhadwitching transistor Q20 to the horizontal
deflection circuit consisting of sw1tchmg transistor Q21, retrace
15 . capacitor Cp2, linearity coil LLiN, horizontal yoke winding Lyg and
S-shaping capacitor Cz3. Tranmsistor Q21 is driven in conventional
manner by the horizontal oscillator and driver. The E-W control
circuit turns off Q20 at controllable instants during the first half of
the retrace interval to amplitude modulate the retrace voltage V2
20 across Cp2 and in turn the deflection current iy flowing through Ly.
Capacitor Ca0 acts as retrace capacitor for the primary winding of
T20. Capacitor C21 couples the transformer retrace circuit T20, Ca0
to the deflection retrace circuit C22, Ly and C23 The retrace
voltage V3 is divided by C24, C25 to obtain a low voltage retrace
25 pulse Vg across clamping diode D29.
' Waveform 3a shows the flyback transformer retrace VOltage '
‘[ '~ V1 non modulated because of stabilized supply voltage +135V.
' Waveform 3b shows the deflection circuit retrace voltage V3
" modulated by the action of Q2o. |
30 - Waveform 3C illustrates the amplitude modulated deflection
' current iy for the correction of the outside pincushion distortion.
The waveforms on the right side show the parabolically shaped
envelopes at the vertical rate. : :
_ The inside pincushion correction circuit consists of L1, C1,
35 retrace capacitor C3, switching transistor Qi, D1, D2 and Ca.
Transistors Q4 to Q7 generate the gate pulses for Qi. Transistors:
Q2, and Q3 provide feedback for linear operation. Correction
current iy flows through Qi, Ci, L1 and C23 dunng the trace
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manner by the horizontal oscillator and driver. The E-Wcontrol circuit
turns off err] at controllable.instants .during the first half.of the
retrace interval to anplitude modul at e ‘t he ;retrace vol tage VRCA 8749%ss
C22 and in turn the deflection current i[err] flow ng through L[ err]
Capacitor C20 acts as_retrace capacitor for the prinary windi'ng T20.
Capaci t or C2intesvill. esQunés ttnmmed offeat meedulated:ipstants Husing  they gﬁ*’ﬁ‘] to the

deflection r gy dfiﬁﬁbﬁhé Gdirtacel ﬁrté}vatheuJb ad@d 8’ bh- dafiRg! Shteieal \@Jtéage

RENIRAIE A G £ Rk sl e

tran_lsforrrer rbeisreaicev\xmdna @x W eurdedoff, rmﬂuémt?dmﬁuﬁeomghs@badd zed

su v or, thgn

Vol tage Vi er PRoRitN  SEYES lcliet Vool O, Fifgag” Dédebded Sty o

i I'lustrates 11$refedrmlIa| Cadan lintee C3dshuring ithe modutatedi inseryalf -tz e

correction ofenhgﬁ%g qﬁ?ﬂ‘@‘ rgh@quk Ol’otfl p{] tThe waveforns on the right
GP’P

si de show t he par ped e

e, verti al The
i nsi de pi ncushi on Frlo%e c$ Q‘Mi‘tt %P%fo [tBer f“o‘&[ éF‘?qa cugrent
retrace capaq tOfI‘h@lovﬁ%ﬁﬁhtm bf Sissbbfmﬂ@rWhen %?rddes Rbertuin Te,

t te th { f.
O e DS S e b, o 1 ot e BEp e naen ) g™ 1
Correction crperaknhm;{lﬂud}asfatom@ alntlrtat@h gﬁmrat]ed BfyeVn] ,actqssr Cpsandhe€ err]
during the 68ide’ £ iKBleasE] Sifdn e HTRSHO orithe BpCEh 2 Tnstants,

during the fi he race I nterv and turns on
during |nter\ﬁéllvaﬂ23€13tméfdthle |Pc“é§'rgattb§ pitacepintgrvall tlhtbdéhéf CYJTERE |

becomes for W?fa@h thaiifCis MoREnéd abr b l'l HW@Q’uéHcf bSrUﬂEé?fihsér%dH QfsCE hr ough
C3.and 5 uce retrace volta err shown'i n, Fi Def | ecti on
ener gy |135f e ahrrppt |°rh36‘g€3%d’|5Y’% %héf* S itse &y grﬁsﬁ?\mcy
tferr]- t[err]de‘coease of iy between t3 - t;' mdlcated by the shift of the -

amplitude peaks from t, to tp and from t;' to tp'.

The iz current waveform with peaks at tp and tp' is nearer
to the resonant frequency of the iz current path, resulting in a

20 higher amplitude than the waveform with the peaks at t; and tj'.
Thus Lj is adjusted to a resonant frequency slightly lower than
the envelope of iz, i.e. 2(t4 - t'0)-l. A further increase of the iy
amplitude modulation is obtained by deflection retrace current is.
During interval tg -, down-ramping current i3 flows through Qj.

25 When Qg opens at t{, i3 decreases because of the impedance
formed by C3, Ci, L and Cp3. Between ti-t2, i3 charges C3,”

L. producing an increase of V4 and in turn of i3. When the turn-off
instant of Qi is retarded toward t3, i3 charges C3 during a shorter
time interval, resulting in less V4 amplitude. Diode D7 is non-

30 conductive during interval t2-t3. Capacitor C2 discharges via Di
during this time.

The turn-off instant of Qp is advanced in a parabolic manner
from ty at the top of the raster to t; at the center of the raster,
and retarded to t at the bottom of the raster to produce the.

35 current iz envelope of waveform 3e and the retrace voltage Vg
envelope of waveform 3g. The waveforms at vertical rate on the
right hand side illustrate the parabolic modulation similar to the
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enhance the anplitude modul ation of i[err]. Waveform 3e shows the envel ope
of. the nodul ated current i[err]. The Low anplitude of i[err] is obtained
when Jerr] does not turn off, 1 0 or ‘when it turns off JulstnApeg—pﬁgg
t[err]. The sine wave shaped i 2 W th peak arrplltudes at ta and it S
generated by V3 across C23. The anplitude~of i[err] i ncreases’ when the turn

of ynstant Sl fofded suadienssd o cgﬁemsl m'ﬁgaw%ﬂewﬁﬁhe

interval t[er he current p rr] 4.8 S hi gh
frequency bySt3hapingefapasiten ézfiertp] odquj,ate &ag NEKS r"Y%‘rﬁ 05%;!3 e
?[eg \rNe]en tEFrr] t[ws(r]I h ft%%gitéeﬂéct@ol?] raﬁmrth %qhdwve@@mosc,l [shomls ISet ween

r] - err I ndi e shift .o e Litu e omt[err
to t[err] anﬂhARIB& f‘[%ﬁ’ﬁ?teld(b)af[ “ﬁi’é raie‘curr gbflg %ﬁne $| peaLs a]t
th alnd t15 i shapat ext the tdumtelesqfnam fasteyuligh amplitade) thamr ant tomt h,
resulting in 2 h veform wth the peaks at

fﬁ? ?ottﬁxﬂ{ug&ﬂthé”ﬁétéyggo% %Pnoﬂl'ﬁ% d¥sY p

t[err] and t err resonant freque y slightly
| ower than the enRaflgssiasf retrace] VOI age é/(a,[éas*]e H{eer"Y*]‘ﬁ eFm a?‘A further

L oCt ace curr CHEIREL RAPihe yiee Theloff cheulo0y s e Bk datict i on

. anping curren
i3 flows thr HHSF}V% & rta. 2l tagﬂh\ﬁﬁ C&%’gf‘l’ Eltﬁf Vrlglrb“'r gﬂﬁgr e;seg
ggtcagze IEIIE tl‘&dl egdys off eigresthab e@m&sﬂt, ﬁlser ulmsL{mrQ]s and @jetor] . .

n err s

‘n turn of if {D?f P G881, B5° 8?3 hetd,’ ‘ﬁ‘?‘*@%q“%] A f; oSfiife FeedbBok | NG
t[err], i[eruptithar gdenCQy ij wamedpff. shthe parabotically shaped eeldestorng in
less V4 anpl | “"%S‘pa X ed&?cﬁa?¥£§)l A % GAydmat DE 9 rdxregq‘;nt&rcm&e

tlerr]- t[err es vi,a Dl err] .durinhg thi trrre The

turn-of f i nscendugtivey af rmodyl Wah%@én $ duTing a’dBP? nﬁhﬁ@r 35 § P"’Z‘ at the
top of tihe rast Qoliaget VB rdolf WaNETBAR! Sh. ofvalrzegerasgeaoueﬂd watefodsy to t2
at the bottomof the raster roduce t urrent i.2_envel ope of
vavef orm  3e lhn@mphigude mody %&33‘& e(?"HB ofp'%WISPmcg etHin
wavef or ms at cyeuii. calramstistoonQyhdischargesh &y nsorte rapitilys tat athe t:bnztepaohbol ic
modul ation sifil alade thif at top and bottom, illustrated by the downramping
' voltage Vs, solid waveform. The amplitude of Vs at the end of
20 trace determines the turn-on instant of D4, Qs and Q4. The
feedback path Rj, smoothing capacitor C4 and R3 linearizes the
operation of the inside pincushion correction circuit. The
correction amplitude is adjustable by variable resistor Riz. The
working point of Q7 is controlled by Q2 and Q3 in a manner that
25 voltage V4 is minimum at the top and bottom of the raster to
obtain a current iz envelope as illustrated by waveform 3e.
Transistor Q discharges capacitor Cs, via D3, to the lowest voltage
of the vertical rate envelope of V4 across C4. The voltage across Cs
is fed via emitter follower Q3 and R4 to the emitter of Q7 to reduce
30 the collector current and to minimize voltage Vg at the top and
bottom of the raster. ' _
The overall S-shaping of the horizontal deflection circuit can
be optimized by fine tuning of L.  This slightly changes the
amplitudes of the waveform envelopes of Fig. 3d and 3e. The
35 limits of Ly tuning are:
If L; is too small, it will cause deflection compresswn at the
end of trace.
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5 input voltage at the base of err]. Currents i[err] and i[err] are added
in the S-shaping capacitor C23 ta nodul ate voltage V3 of wavef.arm 3d. As a
result, deflection current i[err], waveform 3c, shows S shammg I8C7d4991t ed
at the vertical rate. Current i[err] is rMore S-I5 shapéd at the center
of the raster (high anplitude) than at top and bottdm of the Traster (low
anpl i tude). Defledfibp fsetomdargs! itagdllVprodirehénadéquatewinakeor m 3h,

enabl es, via err t he urn off circuit Qerr], err] and Qérr]
during int er\PéRF‘cPf fon co&féfﬁ' Vol tage V[err] charges capacitor C7 via

D4. The 1 0 | ea(itng ¢agbe aiotetethtathee ditactiom ofuthee casreptiam qué‘?fﬂ] and
Qerr] to t“(rjlgag}&é x ﬁPE 120&&@%@%6%%&1 o?ré‘pﬁkﬂlfé QQ”EHéCtde‘f&

positive fee is turn ar abol | cal %/ shaped
col | ect or3 curduFenlpf TaQuiting i fyes oty & }'athf‘a%?&&gtﬁ&% DI8r tHS err]
and err] beggayp &ﬁ%ﬂtfdd vfﬁayt bavprovided fowsteistier thiiérmpindistival or
tlerr]-t[err]. Vé/gm ﬁvoltage V[err], solid waveform 3h. Vol tage
V6, dotted vvdx?é‘FBri?F"i OIrPB e nodul ated due to the outside pincushion
correction circuitFig. T4asisowsoa 4 ealtdendtivehembesijeat rof rthcelmeqmmly at

t he center of t ha t I

downr anpi ng voHa‘gea@{’ﬁ{ryr Q‘ rirzfi'fsé&f}ﬂefmfl}bt% to%ﬁm 2 Meﬁﬁke @[gferr] at the
end of 2b0 tacgess dGBerrWhﬁe@ﬂVthR%Dﬁ m%tldh&edoﬁuDFBF Mg, Qf’é?rals}"s akd

Qerr]. The faedbagy ﬁf&éas%kem]mes %ﬁwgpmeaﬁomrth% SHwiSid IFigari zes .
the operation, of ,i,Be ipsid hi oh correcti Bn Ci rqui The correction
u %Ré“

anpl i tude is +&j uspdH 0 WP@ P% 23r GUTEROP2 RURITALLS wHrki ng poi nt of
Jerr] is conAc@d)icﬁd ghy sHeetbin;wan[ﬁmbs iof @€8plneCt had @3 arevol t age V4

IS mnlrrumatth db t ain acurrent i2
envel ope as |W’ﬁ Q(;)?,; @ &I&vgﬁﬁg@%ﬁg og%rgq; gtzl “di schar ges capaci tor
Clerr], ViSa DO err]TheoalmmnItomésmneol rasger corraegiorerisi adjustable envel ope of
Merr] acr OS%ﬁG%gegh "k?ﬁ et BBiAE! Piter o Adttddrid | Fhrthérfdid, ! Since

f ol | ower err err] tore

d the inner raster correctlon cucmt xs independent o tﬁe flyback
transformer, the inner raster correction is not affected by changes
in flyback transformer loadmg, such as by changes in display

20 screen brightness.
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30 .the collector current and to mnimze voltage V4 at the top and
bottom'of the raster. The overall S-shapipg of the horizontal, deflection
‘circuit can be optinized- by finge tuning of L[err] - This sl |Ighkl §7c‘t§)§|ges
the anplitudes of the wavef orm aged 3d .and 3e€.;

limts of L[err] tuning are: matllr It V\nll'cause

defl ection corrpreSS| on at. the en
wi |l produc uat e i nner pincushi on Qorr tion. It is to be noted that
the directi e correction current in the S-capacitor may be the sane
or opposite to the deflection 5 current, resultlng In additive or
subtractive corregctio re t|on JmBy, be PSR ed for either
i nner pi ncushi onelor [ ﬁg‘nedr cﬁtiﬁrf %?ﬁ/salrgﬁg F’lné1 rgﬁ‘(?\ﬁ/s %& 1% ternative
enbodi nent @orrepsiomy arnprisig:ch enpl oys a transfor mer TJ[ err] to obtain a
negati ve vol tage V [erd)] aldgﬂecﬁgﬁo%mﬁ%gs (EES ﬁ&Y@Eﬂpﬁl %Ente md%at ed

current i2 decreases to zero and I ncreas pposi t e pEase from t hat
shown in Fi @ COFFeCtings tracs eapacitelo(Cead, current i2 subtracts fromif[err].

Accordingly, the conpdeat smiﬂcaeéfcstn TPt ]slgdaﬂe(s?fhchﬂa‘%ri]ﬁﬁ'ﬂﬁ C[err]tarfe
e anount O

smal'l er at the cost of % ng sformer T1
i nner rast.er cBFEet |r8’rfRF§ ki %s‘?%@f‘ 108, jE¥E&ndent of the outside raster
correction. Furt her nm)ea d@ﬂh@cﬁiemesziEr(qusteoupledr ex tsadd deftexwidn i S

‘i ndependent soindifie (L g&% RBORSRERty il JoNREC ST SRECTRED L2 Nt

affected by c ransforner | oadfl hg anges in
di spl ay 20 SCHEFHERES 11§1r|sg r@:ﬁ},ectlon winding a trace current (i1) during a '

trace interval and a retrace voltage (V) during a retrace interval;
' d) a source of modulating signal (vert parabola) at a
second frequency; characterized by

e) a switch (Q1) coupled to said trace capacitor (C23),
for varying the amount of S-correction provided by said trace
capacitor, said switch being responsive to said modulation signal.

2. A deflection apparatus according to Claim 1, further
characterized by a resonant circuit (L3, C1) coupled to said trace
capacitor (Cz3). '

3. A deflection apparatus according to Claim 2,
characterized in that said switch (Q1) couples a distortion
correction retrace capacitor in series” with said resonant circuit

(C3).

4. A deflection apparatus according to Claim 3,
characterized in that said distortion correction switch (Q1) is
coupled across said distortion correction retrace capacitor (C3).

5. A deflection apparatus according to Claim 3,
characterized in that said switch (Qp) is transformer coupled
(via T1) across said distortion correction retrace capacitor (C3).
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7 VWat is claimed is: 1. Aget] eqligl, [gtus with raster distortion :
correction, conprising: a) ﬁindi ng.(LH). coupl.ed.n series wth
an S- 5 correction trace cap ‘ fmfgu said series conbi:q{%}g\o 7€ | ed
across a retrace capacitor ( ce of an input signa ?sf/n'c ) .at
a first frequency related to a deflection rate; "c) ra defl ection switch
(Q1) coupled to 6ai & defleetionoapparatus actordink( ed r¢haimang responsive to

sai d source Lnput  signaly,. . for..gengrat.ing in said defl ectiion winding a
trace curren&?h?@?ﬁeﬁ gﬁr{hr?é %{lfir ggﬂefhf’gr §gllt°§n&631$e?‘fﬂa¥géesvol t age
(Merr]) duraddjtionabteurzent (i) val said)traces wapeeitof (@pddl ati ng signal (vert
parabol a) at a second frequency; characterized by 15 e) afirst
raster distortion correctjon switch circuit neans S&O) coupled to said

retrace capacitor’« CH cigny ARPAKAtES AcEPEHNENI LFlaimefy ace capacitor as

a function ofhavacsriveduliat tig saidhalddi@iblal cudriRCORY fldWsCin & iﬁa&it i on
correction switch circuit neans %q(&ég]%“foupl ed, to.sald trace Capacitor
0 i

(C23) for varQPRYSUHe ZHCARAEII4RC A dmidirgetional cygrentt ynction of

sai d nmodul atdongluxitingal me&ns ADgY, | fort chargipgasaid usapavitandeng to Caim 1,
further characterized by a resonant circuit (Lferr], Clerr]) coupled to
said trace capacitor ((Jerr]). 3. A deflection apparatus according to Claim
2, characterized §.n 25 deflestiopaiapparaton iccarding 60 rClaim Fpamsnpibiag )

coupl es a digkontl %i&ﬁ&éﬁéhﬁpwﬁéma%ng%gﬁﬁgt Pheddd S(ﬁlgeﬁorw th said
t ci it (L o d). 4. t t d t
EIeZiO%ag, g;};{ﬁgﬁg&léggg*ﬂ %gé&lznce (Cé). efl eCtion apparatus according to

9. A deflection apparatus according to Claim 1,
characterized by feedback means (Q2, Q3, Q4, Qs5, Q7) coupled from
a main current conducting terminal of said distortion correction
switch (Q1) to a control terminal of said distortion correction
switch (Q1).

_ 10. A deflection apparatus according to Claim 9, in which
said feedback means comprises a transistor amplifier.

11. A deflection apparatus according to Claim 1,
characterized by means (Q2p) for correcting for outside raster
distortion.

12. A deflection apparatus according to Claim 11,
characterized by a deflection transformer (Tzq), said means for
correcting for outside raster distortion being coupled between said
deflection switch (Q21) and a source of supply power (+135V)

- through said deflection transformer .

13. A deflection apparatus according to Claim 12, in which
said deflection rate is a horizontal deflection frequency, and said
means for correcting outside raster distortion comprises a switch
(Q20) controlled as a function of vertical deflection.
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t hat said second Wﬁiﬁm Hkda MeAns (qerr]) I's coupl ed across said 30

di stortiron cor: capacitor ((ferr]). This is the.repl acenent
sheet 85 A aratus according to Gaim3, tp af&cgﬂr gged in
t hat said secon t means.(errf) isftransforfer cou

T1) across said distortion correctiofr Tetrace capacitor (C3). 6. A

defl ection appar atl‘45 aﬁcﬂéﬂéé\ﬁloﬁoa ﬁh{ﬁslacéﬂﬁiﬁg?tt@r Ciiﬁi(ilnlp fn twBichsai d
defl ection SWIKf fPZ g{pfllesamtlopﬁ CHrrent err to salgtrace
capaci tor (CPaid]deflection qarg ds; poRoHzpatal: de SR dfiegte %‘?%%ﬂ

char act eri zedetond hfreqaendy afidirtlaved! toc ur rvnticél [deftdotidd cﬁnequency pat h
conprising a capacitance (C2) and a unidirectional current conducting nmeans

(D{err]), 10 for charging said capacitance. 8. A deflection apparatus
according to O ai k57, Aodpflestiony apparatusdaceordingctioi €daimcly rent conducti ng

means (D[e”]c)na{-élfteﬁhéﬁ ghngaﬁéﬂlfhxﬁépgb;aﬁﬁfplé@zicro‘%s $ridCHiQ6HION

apparatus according t har act n 15 that sald second switch
circuit mean$Oorrgedian )5“6 ds a controllable switch; and chafacterized
by feedback neans (Qerr], qerr], qerr] Qerr], Qerr]) coupled froma

mai n current cond of s ntroII ) rn]) to a
control term nal ﬁ‘?ﬁe 8f deés on app %%tplué%taﬁg g:limaf’alugj%g rdi ng
to Claim 9, saidhrswitehi @@¢) iis ¢dfmdu<5taruj dfuemgoaaid rEEses mtmpal sand a
transi stor anrpli o o to daim1l,
characteri ze cﬁ’%{%tn&sélcgﬁfjﬂg ILJ(éréctfs gad&ﬁ@ ?ﬁoﬁgcg‘;re fon switch
circuit means (QJerj]) corrects for outS|de raster distortion. 25
12. A deflection gppapaiddsleBG6R’ dhpsrahts abébrding lto €AfACI 6] i edhich

' said switch becomes non-conductive at a variable point in time

during the first half of said trace interval.

(via

18. A deflection apparatus, comprising:

a deflection circuit (Q21) operable at a first deflection
rate and having a deflection winding (Ly) and an S-shaping trace
capacitance (C23) coupled in series at a junction, a deflection

" current (ij) flowing through said S-shaping capacitance;

a source (vert. parabola) of a modulating signal at a
second deflection rate; and,

' a mdoulating circuit comprising a switch (Q1) coupled
to said junction and respomsive to said modulating signal for
injecting a correction current (i2) into said S-shaping trace
capacitance (Cz3), said coi'rection_current being varied in polarity
and amplitude responsive to said modulating signal to correct
inside raster distortion.

19. A deflection apparatus according to Claim 18,
characterized in that said modulation cxrcult is energized by
deflection energy.

20. A deflection apparatus according to Claim 19,
~ characterized in that said deflection circuit comprises a flyback
transformer (Ta¢), said modulation circuit operating
independently of said flyback transformer (T2¢).
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by a deflection t r ansf or mer-. -t H-err})-—sait-neans for correcting for outside
raster -di stortion being coupl ed bet ween sal d e]‘. lection . 9.switch
(derr]) and a source of sup Egﬁ t hrough said gefAeg:—;hgg

transforrrer 13. A deflection rding to dainl

characterized in that said def s a“horizontal déeflection

frequency, and 5 said nmeans for correctlng outside raster distortion

conprises a switch ((f rr’L’é controlled as a function of vertical :

defl ection. 14. Azélefl d ﬁcﬁBBaFEP%F@t%CSPmH‘?b“{% Claim1, characterized

in thgtfsal d deflectlola ﬂéﬂ@cﬂlénacﬁﬁﬁitzﬁpéﬁbldeid acfiren dafmummyamd sai d

secon requencgy, i s related to a vertica fl egt f

15. A defl ec't“i"‘g &g, 4 detlgetgr M l[an éILzﬂ agﬁ l&‘ﬁa?asrgﬁgﬁg téa%

capaci t ance ¢&83citange e(dlnorcmwlsdl scmes atl ajunction,t ahvelige (M3) 16. A

defl ection a tdbg o ed in that said
BERE dtt rgocoz{#??@ dfid p?ng B#@&Eﬁ{dez

control | abl e sw IS con | ve ng said_trace interval, and
becones non- conduct i veadsPyis§ E¥aTH Péﬁt?ﬂ!é)&ft &r pdulating signal At ap

defl ecti on apqeagmid L@emmldlﬂgetqn@ aim 16, charact er| zed in that said

controllable switch ( beco snncondu l.ve | able point in
time during the first Wl%h E@ige detd ﬁf"éi \)gpctlon “ari responsﬁ\)/
to said modulatmg signal for varymg said voltage to correct inside
raster distortion. '

22. A deflection apparatus according to Claim 21,
characterized in that said switch (Q;) varies said voltage (V3) by
injecting a correction current (i) into said S-shaping trace
capacitance (Cj3), said correction current being varied in polarity
and amplitude responsive to said modulating signal.

23. A deflection apparatus according to Claim 22,
characterized in that said correction current (iz) increases or
decreases a deflection current (i) flowmg in said S-shaping
capacnance (C23).

24. A deflection apparatus 'according to Claim 21,
characterized in that said source of modulating signal is energized
by deflectlon energy.

25. A deflection apparatus according to Claim 21,
characterized in that said deflection circuit comprises a flyback

transformer (T2¢0), said modulation circuit operating
independently of said flyback transformer.
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