'2182221, PARABOLI C VOLTAGE GENERATING CIRCUI T The i n%a}g 9ef ates to a
circuit that generates a parabolic wavefgrmat a fr izrel ated to-a
defl ection frequency, as is a feature of certain 5 . display devices in jg
which el ectron beams in a picture tube are def | ect éd by magnetic fields ‘.
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known way ohoffthHstiu i ﬁﬁﬁ:ﬂgmw;téeartien. at a vertical rate in a
pa;,.abol ic manner is sg"nm g a vert caI rate,vol ta that i s .substantially
d

parabolic with a DC v RS o cSRARPAS 'oﬁé‘ for the
hori zah$ al dé’sttea:ttiimn,oml;(mthcsztm}mtah dafheatianr a:lrge:raam.\,rrtdm; Bn the

Component VAPEARRRGE SR LR Witashs mad Re ot AU At 00T of
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modulation may be accomplished by a modulator circuit,
coupled to the horizontal deflection circuit output stage.
-2 . In a tyrical horizontal deflection circuzt
output stage, a deflection trace capacitor is coupied to a
deflection winding. The trace capacitor is charged from a
B+ operating voltage supply through a flyback transformer
primary winding. A deflection switch is provided in crder
25 ., to generate horizontal rate sawtooth current in the
deflection winding. During horizontal retrace, the (
horizontal deflection winding resonates with a retrace
capacitor for providing flyback of the sawtooth current.
A well known way of modulating the trace current
30 at a vertical rate in a parabolic manner is summing a
vertical rate voltage that is substantially parabolic with
a DC voltage to provide the B+ operating voltage for the
horizontal deflection outpﬁt stage. In such an
arrangement, theé B+ operating voltags includes a wertical

rate substantizlly parscclic compeonsnt voltage and a DC

component voltage. At the vert1ca1 center of the raster,
the B+ operating "oltage is at a maximum; whereas at th=z
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"2 "top and bottom it is at a mini mum - As a result, the trace voltage
across the trace capaci.tor varles in a paaabollc manner, thereby providing
1;slde pi ncushi on correction. 5 : A tel evision receiver may be
prowded with, for exanple, an ad| ustable reS|stor for controlling the

anpl | thde offtb p ang bolttah d&tljiﬁt ia®n apufm%m Jhixs aulémhsétgmtﬁ tigei stor ',i'
generally re t ontrol. . Raster w dth adjustnent is
acconpl i shed §§F%§ %gl gﬁﬁhf %5 qﬁ)qﬁﬁiﬁﬁqumaqﬁiﬁﬁrtﬂi%nplitude
of the defLecpauabo&mpenannerm therebyaprevEding aide piticuskssen above,
the width contppref®yonontrol the raster width by controlling.the DC

conponent vol tage of the B+ operating vol tage. 15 Anot her
adj ust men® that may. be AnSpde¥dsipnyregedviesr say &sipravided el thij uEe¥rent
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suFftantla#Lyadgushabne respstert igogenge allat (fefqﬁﬁedfﬁotAEBfhe;ﬁﬁ?ﬁ@!ng
vol t age e § e | eve e
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of -the pheaboths Esdthccnptmht toobbigd nt tixe meﬁ &Iﬂnimdéoaf thet er
det er m nes th&e?%@&é1eﬁ Eﬁffé?iter1n| @C %N (f i buddéa

i nvention, 'in order to si USt ment "o S raster

and the pi ncu3RPBR’ dF§PoW§¢Gﬁ EBPFE@@l@ﬁY 9 lﬁhﬂ)raﬁﬁﬁFtﬂQ

vary or adj USéohﬁQoMQhﬁt Qhéeb& abRpohese Qrfoltﬁhﬁgdoaﬁihﬂié ®B€ g
| t age for obtgtnln e required pincushion.distortion correction W t hout

af ecting 8dj ustment, the raster width. In this way, there i's no
need to léadjust t he wi Ahbthent adjustment. that may be 1ncluded in a

_telev151on receiver is the adjustment of the amplitude of
_ a parabolic voltage that provides pincushion distortion
. correction, such as discussed above. -The extent of, for
. example, east-west modulation is determined by the
peax-to-peax amplitude cf th ie substantialliyv p;::hc_rv-
component voltage that ;s part of the B+ operating _
voltage. The width of the raster is determined by the
level of the B+ operating voltage at the vertical center -
of the screen. The maximum level of the parabolic
' 25 component voltage that occurs at the vertical center
o determines the width of the raster.
o In accordance with a feature of the 1nvent10n,
";;1n order to s1mp11fy the adjustment of the width of the
. - raster and the pincushion distortion correction, orovision
30 'may be made to vary or adjust the peak-to-peak amplitude
of the parabolic component voltage for- obtalnlng the
regquired pincushipnidistortion'correctibn-without _
affecting, by such adjustment, the raster width. .In this
.. way, there is nc need to readiust the w1d+h contrcl zfter
35‘fTadjust1ng the parabelic¢ component voltage that pIUVIdES
. pincushion distortion correction. '
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35 adjusting the paraboll conponent voltage that provides pincushion
di stortion correction. -3- In carryiJy. out an aspect of. the i nvent.i on,
the peak I evel of the B+ operating voltage that occurs at the vertical [ . -
~center is automatically naintained constant when the peak-to-peak anpli f\g e
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parabolic voltage, at:_a L evel. that is . determ ned bodé 3 ref erence voltage
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raster 25 distortion Correction. After adJ ustlng t to peak
anpl i t ude of1fherpRranBrtyesy ?&&epatrﬁ‘?%ﬂ ofRk t2g8$ y
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determined -by the reference voltage. When a change in tbe -
amplltude of the. para.bolJ.c voltage occurs, such as; for
example, in the peak-to-peak amplitude of the parabolic
voltage,'_the, control signal automatically maintains the
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rarabolic voltage that occurs during the predetsrmined
portion of the perlod at the same level. h | :
_ L In carrylng out another aspect of the 1nventlon,
h-the parabollc voltage is at a vertical rate and has an
_ . adjustable peaketo-peak amplitude that prov1des raster
.25 distortion correction.- After adJustlng the peak-to-peak ,
.'amplltude of the parabolic voltage, the control signal C)
automatlcally malntalns the minimum: level of the parabollc ' '
voltage in each vertical period at substantially the same
level in accordance with the level of the reference
30 wvoltage. In. thls way, the control 51gnal maintains the
raster width unchanged. ' S
- In carry1ng out yet. another aspect of the .
invention, the parabollc voltage is applled tc a scurce
that generates therefrom the B+ ooeratlng voltage for
fcrming a substantially parabclic "oifage SOMTCISNT of the“--
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B+ operatlng voltage. The B+ operating voltage 1s coupied '
- to a deflection circuit output stage for varyi ing ths
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‘invention, the pérabolic voltage is applied to a source that generates
therefromthe B+ operating voltage for 3%54_ formng a substantially
Jparabolic vol tage conponent of the. B+ opérati ng voltage The B+.operating
voIt e is coupled to a deftection circuit output-stage for varying the
anpl 1'tude of éhﬁai'éﬁshéuﬁéﬁﬁér' aoaoﬁetahﬁcbh%u%aéhnaﬂs&oxu%npar abol i ¢

manner to obtain cushi o istortion correction I nst ant aneous | evel
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varies or is agjuysted maxi num | ev erating tage I's

automati cal | y® +%?%J%%ﬁe£t°fh5h§aﬁﬁrP§9ch Yﬁ&§ag?h8°ﬁH%§nunPWével of the
B+ operating awtémgeitalindeatndenhing the ﬂ@ﬁkmﬁﬁ-&é&&laﬁﬁ|thbde of the

dj ust abl |t t t t t
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peak-t o- peak arab c conp nen tage i s adjusted
In the EXamnn§Ut¢m%iFE?llYlmﬁéﬁFﬁ%EédaaEaFBBoFﬁ@eméﬁgﬁérn? Bufer &heng

SI;CUIt enmboflyk Nfuk NBev8Y €SE| €Re 3habpatatnggfvem&hgéesb gagepehidenti n a
Lot on Lt B BRLealags Saen 2L EORRS 2 Re bl it Beac,
- FIGURE 15i | I'osttagescemponerbnt aTheeékerei oatctheuvertizailncendieny of
modul at i ng C'Eﬂ&'fa@@&rfheﬁe amplitude of the horizontal trace current
' - is the same irrespective of the- amplltude of the
adjustable parabolic component voltage. The w;dth of the
raster will remain unchanged after the péak-to-peak

2C *plltude of the parabolic component voltage g adcu
In the Draw1ng .
FIGURE 1 illustrates a- parabollc waveform _
'generating_c1rcu1t,_embody1ng the invention, that provides
_ o east-weSt COrrection in a deflection circuit output stage:
25 and | o . L
- FIGURES 2a-2c illustrate waveforms useful in
-_Jexplalnlng the operatlon of the circuit of FIGURE 1.
" 'FIGURE 1 illustrates a horizontal deflection
_ ’circuit 122 inclﬁding a modulating circuit.200 that
.30 nrov1des side pincushion dlstortlon correction by
_'modulatlng, at a vertical rate in a parabolic manner, a
: horlzpntal deflectlon.cu:rent 1y in horlzontal_deflegtion
circuit 122. Conventionally designed horizontal"deflécﬁicn
c1rcu1t 122 1ncludes a deflection trace cav citor €. that
is coupled to a horizental defiectioer a;rui:; e _fracé
capacltor.cs is charged from a-B+-operat1ng voliage that -
.. 1s produced by a power supply 40 of modulatcr circuit 277.
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30 ° provi des side pincushion distortion correction by nodul ating, at a

- vertical rate

i n a parabolic manner, a horizontal deflection current i in

hori zontal deflection y circuit 122. CGﬁVéntlonaIIy desi gned hori zont al

deflecticn circuit 122 includes a deflection trace capacitor that 35
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ection transi st rovi

\[M ndi ngs [ eréﬁ:t:repur%ﬁglhoaenet:ehoheb&?as | ngl fl'idﬁ‘ii.tdﬁtaé! ngl nfg
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hori zont al pstratetcapacitdri agr fomi prbﬁ(idt.lmgt ﬂlybek dﬂ)rtmtéa}i‘laidth

desi gned. Jﬁﬁieﬂétfntan Eiﬁg

control | ed, "Th poweTr¥Sup
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of supply Mrszmthlmacl hates épér simwgrvwnagdziOs témrallso i nput
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positive factor K. Power agg IS conventlonally designed. It may
ggubm

i ncl ude a B (QPRERFLRE B2

FOREFRS LEG) s  DPAHETFHRRAY AP, bY

urrent: deflectlon

principl es,amrigpstrstgnansy tr anthet opeptioncdf rsu@p@yasm ﬁismdfch

oL o n9 EhEf ki 200 S08LAD

controls t

a peak-to-pea

directly proportional. in each

hori zont al conventlong?ly de51gned. It may include a switched mode

power supply using pulse width modulatlon pr1nc1ples, or a
series pass transistor operated in a Class A mode.

"Modulating circuit 200 controlsﬂdeflection

2C current i in deflection w1nd1ng L by contro_-;nc the

Y

~instantaneous level of signal V that controls the

instantaneous level of the B+~operat1ng voltage

‘Modulating circuit 200 causes deflection current i

Y’

having a sawtooth Waveform; to have a'peaketo-peak

25 amplitude that is directly proportional in each horlzontal

perlod to the algebralc sum of the levels, durlng such _
horizontal perlod of a vertical rate parabollc voltage

-PZ'

a width control voltage Vw and a vertical rate tilt

control voltage V,,, as descrlbed later on. In such

30 algebriac'sum,_the terms representlng each of voltage v

PZ

and V., are multiplied by minus 1 prlor to such summation.

T

Tilt control 51gna1 V. is capac1t1vely coupled to an

T

inverting 1nput termlnal 4la of an ampllfler 41 of

-

~modulating circui it 200. Slgnal Ve haz*ng a su tantiall?'

35 sawtooth wav efcrm, ccntrols the tllt cf :;e ra:

T2X 2L &

telev1s1on screen, that 'is not shown in the f1gure=

Parabolic voltage V

po that prov1des east-west pincushion

correction, is coup‘ed through a-resistor 42 tc zTerminzal
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« period to the al gebraic sumof the levels, during such horizontal period,™

of a vertical rate parabolic voltage [eLgl a width control voltage [err]

and a vertical rate tilt control voltage VT, as described later on: In
30 al gebriac sum the tesns representing each of voltage [err]  and

[Ser rl a{ﬁ mugiapl tﬁtdtbﬁ arauéslaartaor:u&eﬁ%cauﬁum I;Qt&hcttlUnt mef}pl f

. signa is cap ively.cqu Q0 _an jnve i nput term a of an
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[err] that .provi-de Rion™cor Fé coupl'ed t hrough a
resistor542 ¢entreiiing the. BldthaOftﬁhP spstereby contradanngnths 1ng
junction Walxhlblfeﬂaéobfstaaahekﬁéehbha&uﬁeﬁt%tv%hba%rtheaqdmt&@ e by
varying.a varlagﬁe resi.stor 43. Signal [err] is coupled to a noninverting
i nput ternrn%F ® BRSERPrifier 41 for 5 controlling the width of the
raster by controlling Ahhoaﬂﬁbntameratethetﬁa&beobuaageuV§ Ntthaft tilke

ot 2 gooohhefbobdZet 38 ShoofalPl poRbIhy 108, pEL EGBAIN (200 L)
has a peak ahpansﬁqnmenarlrbapreppeakoaaplutudaethagnnSuQGOObrdabm@dt|on‘

current [errge tﬂedﬁééglthae &E”éé?geééibh cBereate ivoihage fYREti®n
rectified by-a diode devetop,.in a capaGitor [d&rr a DC voltage

[err] that |%1%¢65%rPYOnaﬁeFBaFﬁeVﬁé§E99oVRggésoFeF RE 98I@a&é°ﬁ@rr] 15
Thus, Vyr{tages[eéraevelapppﬂﬁt?ﬁaabaEthhecgnPlatggeventdgel t@atcuerent
| (0] age u I ou S r to cur

Lacrinal 4 PEEPEEE el o Bt bRER xR EERR bR ke trate VoREAe Yan 1 Vo
such coh&entThmeJ weyaageev eeﬂbarbpoﬂéibaaﬂr&n ther empliidnde iof 20
control | ed tge eétr@.gtéurfégeqt L ongh1tgkhe, 2k geBERES edBAbug Lages

[err] and [err i ned oveY
_reslstor 44 to current summlng termlnal 4la to provide a
negatlve feedback signal path. As a result of such

‘conventional negative feedback, deflection current i, is

by
()

contrclled to be directly proporticnal to the alge;ra;:
sum of'voltages Voo P2 and Vw as defined above
Parabollc voltage VP2
voltage V that is generated by a parabolic voltage

generatlng c1rcu1t 100 The waveform of voltage V

is formed from a parabollc

is
25 illustrated in FIGURE 2b. Vertical rate parabollilvoltage'=
| o 'Vfl :has, during each vertical period, a minimum level
~ fl(ﬁIﬁ)' at the center of the vertical interval.  Level
_ Pl(MIN) is substantlally zero, as ‘described later on.
VParabollc Voltage Pl of FIGURE 1 is coupled to an end
30 terminal of a variable resistor 45. The other erd
-terminal of resistor 45 is coupled at a junction terminal
4Sa to'a,;esistor'46.a'The other terminal.of resistor 46
is coupled to ground. ‘Parabolic voltage Vp,. having a
-.npeak-to-peak amblﬂtude that is, adjustable by wariakle
35 re51stor 45 is deve‘ooed at terminal 45a.
| Because parabollc voltage VPl has minimum lev
._YPl(MIN) of FIGURE 2b. that is advantageouslv abﬂrox“ma’el
- zero volts, as 1nd1Cated above, the adiustment of r2
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Par abol.ic voltage [err] is formed froma parabolic voltage [err] that is

generated by a parabolic voltage generatlng circuit 100. The wavef orm of

voltage [err] is 25 illustrated in FIMAJRE 2b. Vertical rate par abolic .

voltage [err] has, during each vertical period, a mninmuml evel [err]

the center . _t erval Level ubst an Y,.Zer

- descri bed |§%eP ﬁ*apéhr? ﬁ &qW§QMﬁQ5ﬁﬁ§4 %nQﬁaéQQ§ﬁﬁ?é£ o 5% Pl ed to

. an end 30 peaknfto&peak ampa.mtaidee aﬂgaﬁaﬁom vdll'leageﬁélg ewa;ithemm nal of -
resi stor 45g 4 4 The

ot her term na ?leﬂggﬁ.% or %fg‘&t&ﬂggﬂ'ﬁegﬁﬁ%%%v& g%‘?géfélgé%ﬂb t age

e[rr] havi nyodtpaekVpg-pbercauss inafriStara 4 QﬂﬂlﬁﬁzﬂPQiéﬁevﬁﬁlﬁble 35

4 ZSI Sr}ltgs nﬁfﬂllméa'ée%h% @:I.thgsg Zrtgiatﬂiiaa t awiw voltage [err]
s | ev ant ageous proxjmately

[err] zero Vplltg % Iahé ﬁag’? i’ﬁeéﬁﬁ%%n‘i - bt Ii‘%%?ggt%?ﬂ:agﬁS of

FI GURE 1 wi V causdéncer rthepmmhmgurad;emﬁ]rm pﬁrabmlmakolbaqpe npsl tude

of paraboli |
| evel of pa% g%f’ls‘gg'\%gkﬁ%]ezewer’r] ecau@'éﬁrﬂe& stors %9%% oper a e as a 5
linear volt¥gg. thatdds eimwalmia mna;b@lpa: ammge/d@fgefferr] by an

ngr ;EE)]@@' € ﬁﬁﬂ%&ﬁﬁ&cfart‘i@n' B o0 cIL IO /001 B %‘éré he m ni mum | evel of

lc voltage [err _ tely zero, the m
par abol i ¢ vol t age- tha?]eic§u§t$uéﬁ 9&%&14@%9’59@[ m'l#n ?’ér‘*ﬁo
mul ti p: I fCat wnanby:hsuabvreaoneﬂ mamHGWGHage lm at arahingeumnver sion -
in anplifie t el voI r ni mum
that is zeréhsél th%?'llg:\r%al erragl%]t (k\VeINBﬁg oper |£ﬁJ{g J\J/“(§)‘I:”?age glre,at v
correspondlnglnagenaﬂﬁ ath@QmmﬁﬁnﬂnA&nﬂsm&%lmRQSLHTh¢sa@ﬁ%@t%ﬁéous T
peak- tfz?peakseeﬁﬁzlt' &gd%h%fc Uold PdULSPd B0 adSTIdudd Sheagenéetish Lhe

vert|ca i nt erval
current 1Y at the center of the vertlcal 1nterval that 1s

controlled by the maximum level of the B+ operatlng
voltage, is the same, 1rrespect1ve of the peak-to-peak
amplitude of parabolic voltage VP2 '
20 .. In carrying out an aspect of_the invernticon.
'adjustlng the peak-to-peak amplltude ‘of parabolic voltage
P2 “to prov1de the required plncushlon raster correct1on.
will not affect the raster w1dth that is related to the
- maximum peak-to-peak amplitude of deflectlon current lY
25 - The max1mum peak-to-peak amplltude of the deflectlon _
' current lY occurs at the vertical center of the raster, Q;/
that occurs when parabollc voltage- P2 is at a minimum.
FIGURE 1 also illustrates parabollc waveform
_ generating c1rcu1t_100, embodylng aspects of the
30 - invention, that generates parabolic voltage VPl. A DC
positive signal VSTl that contains a substantlally
sawtooth waveform varying at the vertical rate, is
produced at an output terminal 30a of a vertical anplifier_
30. Vertlcal ampllfler 30 combrlses a conventionally
35 des gned vertical deflecticrn amplifier that genaratzs 3
' vertical deflectlon current in a vertical deflection
winding L. Sig’rval'vSTl is coupled to the cathode of
diode D2. The anode of dicde B2 is coupled to a sunctich



“control I'ed by- the maxi mum | evel of the B+ operat| ng voltage, is the same,
|rrespect|ve of the peak-to-peak arrplltuge of parabolic voltage [err] 20
3N garrying out an aspect of. the i nventTon adj usting the peak-to-peak

.arrplﬁr'fude of parabolic voltage [err] to provide the reqw red p| ncushi on

raster COfr%étﬁhﬂ'él“&l&aé‘fié’ct%o%ﬁ?e&aﬁéﬁ&e&hd&hrég §5? dyto the

maxi mum peak-t o- peak anpli t ud ection current |err hé maxi mum
peak- t o- peakF LR of The okhercterninal efit reeiptoscddr isacounded '

vtert i cal certeera @c twhﬂtfgéev tﬂ?&t?ﬁﬁurﬁlmgﬁraﬁiﬁép ! cw%bmaet[err] i's
at a mninu also iTTustrates olic _wav enerating
circuit 100r¥h{b%}lt%%%? TR ?gvﬁit‘rzﬂﬂpf?aaﬂ‘ggﬁg afes:
paraboHS:\uﬁesgﬁ£QEw34 to groundx:mhslmcveostggalthatrist&eVelopédlas a
substanti al | a rgduced o
at an out putﬁét erm nalj%gye%ﬁa vefﬁyéggdf‘t’légfl £§£§6& %/gr?Ie FY}BJHQ fer 30
conpri ses- a3§NﬂR§ﬂ34ﬂﬁ§¢§b¥Eﬁhe%e%l@h@ﬂp¥@@tvehtagef1etelonsanpl|f|er t hat '
generat es a déddrixed dféi&?-t W%&pﬁéﬁf@r'@l@ ¥§réb§§ieé€‘$é§§ééﬁn W ndi ng

[err] Signal erggg_ ed to éhg %+ﬁde pf a dlog . The anode of

di ode D2 |5§Aﬁﬂﬁ i? CQFQHP PerhHhifr 39 AUt FEOROEHFRAL b¥SpREN
resi st dro 32 s;rghaelseeststtrm tﬂ&:.zﬁhﬂabtfmqﬁmaynahdo&boemstor 32is
coupled to a DC volta rativel 5.y0 T er

term nal of resi.stor %‘%ﬁ:%%% d‘?{hér %H%‘{aesn r%rsllaéthg %ﬁ&fm f_gr ouhg The -
- DC vol tage t“f?é{eﬁ%ff@jeklu‘émoﬁ'ﬁwlﬂferlnmtﬂs b<9ew=bone<ﬁtagetqrmuei f or med

of resistorgoR, 1@ fo¥hedt ABt kY '@E@%érﬁié&?'ﬁ@tf&’ééaﬂﬁtewﬂ asWhgn '

descri bed bel.ow. capaci t or 10 IS co ed between. term pal _34a an

‘ground for AYEL Ve eRFeRAS i eh PIT“&‘E) V%}Eﬁ%?slﬁ‘(e%hedheii?z@ﬁt al

frequendy anc dzmie bizasdd tsgp thatfa spcgﬁedoﬁedsf]e&dsntposlﬁhwhtnp hme

waveformin ¢ 1t i t rm npal ,30a, .is.far

during the vegr]fsl cdgf retS‘Jéilchag n‘i erv(gcf‘f&'gﬁgdtgl tex.gmlnaf f Conversrrf
_ .when signal VSTl is below such clipping level, signal V

'is coupled in its entirety to terminal 31 to form a DC,
‘positive, substantially sawtooth signal V

ST1
ST2 at terminal

ST1e
s:.gnal VSTZ is a DC voltage having a sawtooth waveform at

a vertical rate. 51gna1 v

Tqas

2C 34a that fcllows the waveform of signal V

ST2 has a fast rlslng edge
portlon a2 that occurs during vertlcal retrace and a slow
_ ~down-ramping portion a3 hav1ng a rate of change that
25 :.increases gradually from the beginning to the end of
vertical trace. S . _
' signal Vg, is coupled to the base electrode of
a trans1stor 'Q2 that is connected as an emltter follower.
- The emitter electrode of transistor Q2 couples signal V

sT2
_ INT of an

integrator 50 to form a DC positive input signal VSTS
terminal 35 having a waveform that is illustrated in
FIGURE 2c. Signal Vg, of FIGURE 1 substantially follows

the waveform of signal 'Vs'1"2’ except for the DC lewal

30 . to a terminal 35 of an input resistor R
' - at

35 shifting caused by the base-e'mitter juncticn of TransosTou
Q2. '

Slgnal Vgpg is applied to resistor R

ST3

cnal
generates from signeal VS'I3



-signal -[err] exceeds such clipping voltage |evel , diode D2 15 -is back
bi ased so that a portion of each positing tip al of signal [err] is not
coupled to termnal 31. Conversely, when signal [err] . is below such?
cli ppi ng level , signal [err] is coupled inits entirety to termnal 31 ta*"-

forma DC. pashti i rratsiant) bl yemin! s dnaimieines teniam 20

34a t hat fo wave signal | er NEh I DC -
vol t age havpﬁgrsssamso%mm&%ﬁ@ %4 tReran é&*‘%ﬁ’é‘gn’% glré EH‘]‘a as a .
Lga; H;nlo Iﬂgssdgetfpght hg@r}q&lh&atseoﬁmrﬁ#ﬁwhrmmsm @i ieteqretimg a slow

i on avi ng a r.ate.of chan
gradual | y ngEPFFr?-:" Eeglmm A5 c?%ir?cftﬁe%g‘?’? Co;}?éqtfg %ehggnal ?%rr] i s
co_ut)I edst? blﬂeahpiefg.leecalﬁodmd)fnwem sinputytexminal Iomneched as an -
emtter 0 ' d . S| ! al
[err] 30 {8&) gfﬁlrﬁge%&g %ﬁﬁ%ﬂi ESrée}'st;s“fto %{rr e%?zsggi?nfiuéjé?gr 50
to forma- DcOpescpnmgqlnﬁmgnﬁkyV - [2& desqrihed A 3ERT B0 haFRRREL WRT ef or m

that is illpstrat [ KGaRE 2 SAnipial f IRt
fol I ows ST3E N’ m§§§%§ﬁ§<ﬁ é;;ﬁéi;é %ﬁi?iﬁéf %6*iﬁi égﬁ§€2fa90|ally
shifting caltbed GEPERENSSs PG % 1t75ﬁ@$59?t er@#ﬁﬁgl [err]
N ||stgfﬁg??ﬁgsgﬁ£ ?Zlns:hﬁre-[lme]gﬁdmmg@merm;ast fcmmtgm{ﬁerhaﬁvang a :
- a

t8ptﬁe§¢§%gpﬁﬂﬂwﬁdrHﬁUef%ﬁré”Uoifﬁée ¥ Tesigtorobertby The

other term nal i'S cou to an 1 nveETng i nput tern nal
36a of an a f.ier 36 of integrater 50. An integrating capamtor [err] is

~ coupl ed between an- outypit; hAI iR 3HuS teﬁﬁ11@£'P|3‘Paeéf3§ g8ddbagrrting
i nput termnal _36a. A nonlnvertln I nput ter 36c of applifier 36-i's \J
coupl ed to ampdAfAsT S7gihay é?ﬂﬂra e %%s%r‘f‘giegagﬁt%?mBﬁra pati't or ferr] '

resi Sth [ eebhpledand duYput derdfidal Bémtefranplifder 36. A

| nonlnvertlng 1nput terminal 37b of ampllfler 37. 1is coupled
to an, 111ust__rat1v_ely, positive constant DC reference
voltage V that is close to zero volts. Voltage VREF

. REF
- determines, as described later on, the _minlmum level of

2¢C parabollc voltage VPl : .
An output terminal 37c of amplifier 37 develops
a relatively 1arge positive voltage V37c hav1ng a
waveform that is illustrated in FIGURE 2a, .when voltage
Vp, .of FIGURE 2b that is coupled to -terminal 37a, is iess .
25 positive than. reference voltage VREF' conversely,_feedback |
amplifier 37 of FIGURE 1 develops zero volts at terminal J
37a as 1llustrated in FIGURE 2a when voltage V. P1 of FIGURE
2b is more. positive than reference voltage VREF A
resistor 38 of FIGURE 1 is coupled between output term1na1
30 ° 37¢c and a termlnal of a capacitor Cll. The other terminal of
.capacitor Cll'is'coupled to ground. The voltage in o
capacitor Cl1l1 is coupled to noniﬁvertinq input terminal
36c of amplifier 36 to form control signalfV that is
substantiallYféqual to the voltage in”capaoitor c11. |
'_35 Because the time censtant of resistcr 35 and fE;&CltCI.Cll
is substantielly larger than the vertical'period, control
signal V that is equal to the voltage in cagaciter Cli,

cannct va*y 51gn1f*cant1v within each verticsl pericd.



‘that generates parabolic voltage [err] at output terminal 10 36b by
Jtime-integrating AC input current [err] %w ng a sawtooth waveform to
\deve1 op a voltage [err] in capatitor [err] An inverting input terminal 37a.
of a'-f“eedback anplifier 37:that operates-as a voltage conmparator is 15

coupl ed to output term \33umeb b rHriB’.’I.@f nput
.terminal 37b of anpl.if |Aer 37 1s coﬁdqg jdl? |ﬁ | Ustratl %lyéqqi)%m tive
“const ant . DC -P@F@PEE Volitage [qemra’qm qi's""iﬂ’d‘sé-oc% &t e Cffs8f t age
[err] deternvodtages @G biked durentdof @\;mﬂlraﬁ I3/ eindf32Gre all

parabolic volta An _out put, ter Us I er 37 devel ops a
rel atively-. 1-& é—gﬁ%’gt \Fg’l &rﬁ%%@“g’]\éﬁﬁ# _
i | lustrabed infEnGte: Za.‘he/vlamer\atget gl uecraf] cnfrﬁ'drmJ hatsatto sbe:oupl ed
.to termnal % ol %th%%?u%% ?yfevg,than 5 et\ioéage d?{lrd

conver sel.y, Jhack anmplifi‘er el ops zerldV¥ ol ts at

“terninal 37a1§§rﬁﬁﬁﬁstlmmnlﬁmeﬁmwm {Thpreiang, ¢m mieFly 2b is
nor eposi ti vegthde,r af %qrt%@evv taged QHderﬂd§ir$lﬁ & niiindl G&EHad S

coupl ed between out put ter rm naI of ac C11.
oAb S e S SO R S FRlEEGR i ¢
capaci t @0 Clpoisditdweplsddmiad Ng%q \adr tHenmpiingiut3g.er. meuaius’iﬁmf)ftlmrpl ifier 36
to form cont al . voltage in
capaci tor &‘glgg?leefgggsﬁyg]c tgnas'l' ?grg{ antxl“?el?d gﬁf’fﬁﬁd J%i}é]'l;ﬁcleT

capaci t or- Cfxoms Omslftaﬁtelrallll’lﬁll érG@ertOt Hmpltthé'-wlmétlalﬁp%m%d control-

si gnal [e”hmbﬁ:a..tfle% %@Ualvotl(i:afdéewm t%_e ﬁé}nﬁ%C':iéH 1%1—3'3’0596"'5% ud@ry

gni ficantl verti cal ur pose
ofk‘f he anal yéPs g‘te é‘l?@le e ’195‘@3 3@1&%5@@"&?%&@ 100t ¢ ‘hg
of f set 6l taghatandnbls&eaayr sate , oft e veiatyes \&ﬂwcbﬁakzagrmhlv zZes 0 and

that the ga'ﬂaﬁﬂ%a&%%db%@%ﬂ%%&&.%kdﬁgaﬁal to the average value of
- ‘ _51gnal VST3 | 51gnal V .is maintained constant by the
feedback path from. output terminal 36b of amplifier 36 via
_ ,_ampllfler 37 to nonlnvertlng input terminal 36c¢ of
20 . amplifier 36. | -
_ In an example of parabollc voltage VPl,_shown in
-_FIGURE 2b, a portion Tl of the vertical interval V is
deflned as the.lnterval in wh;ch voltage V P1’ ;hat is -
- coupled to terminal 372 of amplifier 37, is less positive
';'25,' than_reference.vqltage VREF' that is shown in dashed-line
_injFIGURE.Zb. Note that the minimum leyel VPi(MIN) of
. parabolic voltage'vPl occurs approximately at the center
of portion T,, that occurs at the center of the vertical
1nterval V. : —

__30__ : ' Feedback ampllfler 37 of FIGURE 1 operates as a.-
| '_jvoltage comparator,. of voltages V. Pl and VREF.',A-p051t1ve
current 1cll of FIGURE 1l occurs during portion.Tl of

.vertical interval V of FIGURE 2b when parabolic voltage

1'

. Vp, is less positive than reference voltage V.... Positive
35 © current i_,, is caused b_{ the positive pulsa2'cf wsltag: '
37c that is :Lllustrated in FIGURE 2a. In contrast, a

- negative current i occurs during the remainder of  the

cll
-vertical cycle when parabolic voltage vPi‘ cf FICGURE 2k is



S - infinite. The average value of current i . has to be INT zero;

.ot herwi Se, voltage [err] in capacitor [err] woul d i nchease in nagnitude
indefinitely. -Therefore, in steady st atelln vol tage [err] at inverting -,
i nput terminal 36a has an average value that is equal to the~average- val\cns

~of DE 10° t f th .
?eedback si &%}: Pas JS‘F err%%ﬁ%%é‘?‘ggY@FTg?r‘égne;g?ﬁFot Btﬁﬁ%g %Elb"v’?o* )
Jinput ternm WIt:Hfge GI &[am{ﬂ infore pésitvive amanerefenencervomahg%ukfg .also
equal o thoidldqios o1 NGl '1a Abe ! ELbARLLAR0 or! bl EOUS

that, in ste &7a he” average Vval ue al ned
const ant an@fe@m 1 Hes BRIFQge %@mvelteggnﬁg £e¥-$] ZespgnGEQF@-VF is

mai nt ai med cRAStEHY DY, t e dapdbgek dcitom put termnalb 36b of
anplifier 36 via arrplqlflt er 37 tg non?ﬁé/ertl émut t? gﬂ al 36¢ of 20

“anplifier 36. 1n an eBEFAYSSO a%&%l%v f‘ér? FAYENVEREURE 2b. ,
~a portion Tthaft tduruts tdwping pervbdn VI sof EBGUREdza$ pbsitdterval in

Foss poot 1§ HEd i LTt SRR O Q‘P%ief{%?%‘i L
dashed- |'i ne dapaai®dRE CAil du»mr@g tpextior T ndfUFIGURE 2aepf] vertpgrdbol ic
vol t agq ol er intQGGHIS RPPT ar@i@é ycn?f réfi€ fent. ealgéhaeaagoeabseaho&hat

occurs at the center of t vertical Tntervetlv dback

amplifier 3F1F duxdne Q)p'éﬁ"éﬂ%%d% W%ﬂ?‘éﬁ@goﬁﬁﬁFhFBil 1nGFrV6I1t Yges

-[er:] aFd [e5ig rrixcutmsza.l Vﬁz:)%tﬁﬂy[@?a%e, sHénk&l £ ecgulas duﬁ.:sng
portion err ol, V Interv arapg 1

Corr] " 15" maBraliidnty e At hdcequrl obe Puf welbR Yarte 8 000en
[err] is (salgim:l easra(ﬂnsq:mecpwséoné voltagellews] thak; ifor

| 11 ust rat ed dy b SPRfERsE, ngg g1C {: Laheg | ccurs .
during 'E%he remanf ‘%’auhé rk/ertlcal l:yé?E e%(\!pérg og?cavo ta&gg[terr] of
Fl GURE 2b | $harge added by positive current i c1l has to be equal

" the charge that is removed by negatlve ‘current i c1l durlng_ _
the rema:.nder of 1nterval V. Positive voltage V3.7 of

- FIGURE 2a, that is large relative to the level of 51gnal

‘, of FIGURE 1, causes the flow of pc51tlve cv:rete i,

o~

M 1l

‘of FIGURE 1. The result is that p051t1ve current 1,11 nas’

N
(]

'a peak current that is substantially larger than that of

negatlve current i

cli that flows in resistor 38 when

- voltage V is zero.

. 37c. ' o _
25 . S Thus, in steady state operatlon, the duratlon of
_ port:.on T, of FIGURE 2b, during which the minimum level NS
P1 (MIN) of parabol:.c voltage V P1 “occurs, is determlned by
the average value in each vertical perlod of p051t1ve
relative to that of negatlve current i,

cll o _
30 P051t1ve current i that is large and that flows during

current i
cli — - 7T 7 - : '
portion Tl.has to replenish, _duri‘ng portion 'I'l, the same

- charge that was lost in capac1tor Cll as a result of
negative current i cl1 during- the remalnder of the vertical
interval that is longer than-portion T;. Inh ste df st t-=

nas .

-~
-

}H

35 the average value of signal VP'” that i1s maint
'substantially constant and as described above, is equal to
‘the average value of signal V§T3 It follows that in’

steady state, the- ratlo bet7een the du ation of perzion T



Y

~capaci tor. CﬂHF%Eﬁ?ﬂgb%O?t¥bﬁlfe3$]bﬁF"?FElFEPZ&VGFQOErFP@&P of

V. . Negat | vausqstm curreﬂtssvfr geﬁrﬁﬁgEgbfeioﬁli- digol el faererzeaa nder
st,ate, nal

d
%HflﬁYF§°E%n§tnntgﬁﬁangqiéFaF§mﬁﬁ d&&éP e val ue

~dorf ng portlquﬁfwr]Thké:t%°l§99%anb ofiu
egul i OEnaeaﬁt nee comipopint] er r]

ettty

*nmore-positive. than reference voltagé'[err]i'Vhen parabolic voltage [err] is
.nore positive than .reference voltage [erii voltage [err] of FIGURE 2a of

cbnparator or anplifier 37 of FIGURE 1

S zero. \Wen voltage [err] is

zerow’negatlve 5 current [err]. discharges capacitor Cll Because of the

posi ti ve pulg@ @fe v @gﬁaéfrék tggvgﬁeaﬁgyﬁﬁmw 9 Brdcilly P GURE

2a, pOSItIVG current err OWs I n resi

portions of tlca |nte§va

[err] of: FI 23713

st or char ges

i nterval

of sigm£1[eyeﬂtxaahesntebedlbvfofeFIGUREfDhLow&otbathatopokitivexanple
during porti ] of vert g d e Ve
.current [érr‘fmri‘ gs ¢bl b%éeﬁﬁg%t%‘&féy%hgﬁlﬁég?hg‘gﬁs%P%%Dsogd%ﬁnegaet ive .

current. [errqutmﬁnhgﬂéff remai nder of interval V. Positive voltage [err] of .
FIGURE 2a,. that is |args1ts étvve tolﬁheabs&%o?f CS@r@s the s bOfan |

FI GURE 1, causes f he f|OMlO NTve current_ o

The - result i's

that positiAF GPTROREDE YLk SeahﬁﬁhkchrPSﬁk‘FﬁaPeP§ §@b§ﬁ§ﬁ@@a Y ar ger
than t g ofmewtemmrwttherpéak-tbhpéakl amplmuaeswt eigha ;Mvg&?, th
e

voltage [err Thus

2 t d
orat on of 418 (068 [RF [SomponertpoLAdH EhAY 3T ERARREINEA B B ERAL
[err] of pargpolas. descujeedelatenconss, VoitdeEeV neg bguaﬁetaverage val ue-

h t d of¢R I t
nggat i ve. our’ Gt PE Shoea PothEE 48 Eridhy ﬁ ?%aﬁ’&a B ST 11 owe

orbi 45 BEUSE

that vess | 04£ 1 4 BEPSEpERet lvatt
during the renpinder_of the verti

[err] In st 9% ¥ p1a85 S%ﬂ% v%na@g €aFHB£ ?%3&%%nq§¥?

ttﬁe%@%‘har ge
tlhan orftlon :

- mai ntai ned Dhtomponény voltaget gfﬂsaodeSGURBeababgveawsangmtﬂe to the"

average val ug; of, 519924 ul e Fl vbith

CINT

WS thg% F?GURE 1l to vary, as

described later on. As may be concluded by observ1ng

[ V)
(]

. FIGURE 2b, when DC component voltage VP aC
example, more positive, the duration of portion
occurs when voltage V.

- VReF’

Pl

"tecomes, Isr

Tl, that

is less positive than voltage .
decreases. On the other hand, when voltage VPlDC

- . becomes less pos1+ive, the duration of portion T,

25 -~ increases.
o ~  ~ Also assume, that as a result of some

'.“ﬁdisturbance, such as an increase in the amplitude of the

~AC -component voltage of signal Vgrs of FIGURE 1,

the

-duration of-portion T, of FIGURE 2b is longer'than'the

" 30  required duration for correct steady state opreration. As
. described before, the required duration of portién T, is
- - determined by ratio RT between the average value of
- negative current i c11 of FIGURE 1 and that ‘of. pcsitive

- ‘current 1c1l

35 .VM will graduaily increase in. eacn ve*t;c;l per

-Consequently, the averaae value of signal’

causing 51gna1 V,, to have, during a transient mode of

M

‘operation, an average value that exceeds the'averace'velue

of signal VST3

. As long as the average value of signal ¥,

4%



steady state, the ratio between the duration of portion T -12= - .

“andt he. remai nder of the vertical |ntervai Vis directlysrelated to a ratio
RT between the average val ue of negative 2ur r ent. [err]. during portion :
[err] to the average val ue of .positive current [err] dur| ng the remai ndeMss

of 5 vertic t 0Gf reent [err
S substantla'{ §$ F‘ﬁgn Wéne g?.hgg %?P%m% ?]n%} :"Ftsa@e[[er]r]
i n capacitor ages g 8 erminarCc368mp igo isigna
VQil tint A 3§ Shaitt m

~ peak-to- peaka@reéhﬁiﬂﬂt@eé é@ amphe‘%er gehedabikelsN BRAK- 3 PR
anpl i tude of si err% onent vol tage that is CQG troIIed
by signal ?ﬁékﬁ B eTHF ?EE bnNT QBIFiBE'[EPFFlpg §§%aPW§§aﬂﬂt Mg err]
}: Ih?;b R:E S Z%quedftmbtggalvgéfgs] toi gradualllggbeleme] 1&8ss pldsd.lﬁ:.a@e fWtem CIof

I to t t t nd an
AC comonen?’%ge‘?ﬂgwr] gl 1?%%}’9%%%&%@@ G gﬂpog‘%%[%gqﬂf\?é of DC
onponent v ] rF}GUREthlhecgmesymo:espnglth&eav@hggaeeahnauﬁ :
c B £

vol tage [errghaoTtid %éléﬁ aééi‘eaéésdeﬁrﬁ&sbaﬁra%&%h 9% wrATH™BY be
concl uded by observing 20 E 2b, when DC conponent voltage, [err]

 becomes for kbRge, ppr%sp%Q??l9@51FH¥edGP§P| Hlﬁﬁgﬁoyhmgnwﬁﬁwq ipad
' ?ﬁcurts rIymen a'/s)lﬁca:geléler'ri l:thsssmesahruelbhaafvpbﬁ:&gon[q'rr]1sdecreases fOn
e otner \Y e COR e 0 uration o
portion T 2§Idaq"¥1\€f‘§é %% é%‘%% éﬁ?’r@ ?ﬁ ?ksééxp% t ?P s ilst ur bance
such-as an iaktaisse tlmetdvera’nqabnt thatofst detem@ednm@semesmm of
Sianal [er ool CHRF Jaciorfubatigin0tnBOLLEIAge Ll ol oF Gadlyd o

"l onger than t urre duratlon for- correct .stea state operatlon
As descri be WP, 1@11@ FRAUFRAY QfrRPFAKNiNE BHEEEBY E@rm_] i $¥det er mi ned

by ratiis RT dgitesIlifg meéaﬂponahueveitageavi,\igcc@rfr enicuRe 2k, of FI-GURE -

1 and that Of ‘”Htvv of FIGURE 1 causes the dQuration of. portlon T

FIGURE 2b to assume the. requlred steady state length
Note, that when steady state is achieved, signal VM of
FIGURE 1lis, agaln, substantlally a DC voltage that is

20 ‘equal to the average value of signal V

l of -

ST3° ' -
Durlng portion T of FIGURE 2b, the minimum

parabollc level - VPl(MIN) of voltage VPl occurs. At the

time in which level' VPI(MIN)

parabolic voltage vPl is zero. During portion T,,.veltage

25 ".Vpl does not dev1ate 51gn1f1cantly from the level of

.occurs, the rate of change of

reference voltage VREF' ‘because ‘during portlon Tl, the o o

_ parabollc waveform of voltage ?1 changes at a slow. rate
of change. Such slow rate of change is caused by the. fact
that current 1INT of FIGURE 1 is then small. It follows

30 that minimum level VPl(MIN)'of parabollc voltage VP“ of

FIGURE 2b that occurs during portion T has a-value. that_
is between zero. volts and the level of reference voltage'

VREF that is-a small p051t1ve voltage..-

In carrying out another aspect cf the invention,

- 35 control 51gnal V .of FIGURE 1 is. attcmatlca;l‘ agiusted o

-

'the average_level_of signal V to cause the-averageJ

_ ST3 _
value of input current i;... to be zero. Advantagecusly.
lntegrator_so.is,capable“el 1ntegratlng DC s1gral-v:+t'

<



v * chrrerrt [err] Consequently, t he average vaI ue of signal 35 [err] will
gradual ly i ncrease .in gach vertical _ peri.gg@.causing signal [err] to have,
(duri-ng a transient node of operation, -an average val ue that exceeds the
"aveihage val ue of signal [err]. As | ong ‘as the average val ue of signal [err]

-13- ‘s nore wothbutetheaneelde forcugiag'al e Plovidiy) dapdditer taesee[err] -
at term nal 36a S

anplifier 36, '“EXUQE eﬁlsﬁegq‘%lfeﬁge%gnah‘@&e” ter o n.aI %ﬁfﬁq%}c

causi ng the awave@emabievblﬂ‘.aﬁe gg .vol tage [err] i to gr adually becone
d

vort aSZS'[ o ¥]e of b cuncABoReeEribed BETURR | ERGANY ool midlai AR,

dur ation ®¥ecr um;hpg veliagenVpp WS epprmugee[larr Zencs vaddks pdehe i ve
than vol tage ﬁfﬁfﬁ iedeil aed aeaboﬁcp%m el ¢ @% BRI FIGURE duation of

portion.[err]. agra ua x rease until, st at e, portron [err]
attains the. dtRIEPBRIERL: |fs gt Bf ﬁ&8'93§]‘dé§!§rlr & & Noltag 489 Mpp RT
bet vvee? Ehe jemnéﬁeeorel uehef rasgeri wedthr Goe's W]sllgmrhtdhaithf mrrr GUéR\ée
curren err]. . contro onent t

Sb. olgnal | YpeRyadinarias: ks ellx e R YARY, h sBRHARL A of T oke

2b to as‘b@me pamabel]mmvdltagedy 'r.ate | ength: Note, that Wnen steady state

i s achi eved,  signal [er }, Erf t' an %Qﬁ'l‘h]o%iéti H%g.r GH& vol tage
err _

“that is 20. equal tot eaver eva ue_of Si ring portron
[err] of FIGUEVeRtieRe khej Pﬁm EGW§99ﬁhc"laé’ oy S g &Igie_.gé-%err]

0ﬁcurs fAI t@ﬁrécﬁﬁch?réhtCEOhEYéh t8rbhghout thet&i¢ral Eﬁﬁalf :
chane of parbelsce L iaoe Lertl, screror RS porlon Lol plipoe 25
[err] berBuseinuwhighpthéi Bf pperdtihg palziaglei usvvaﬂee’fedlupeﬂ VNG 3 [err] o
]‘Ega[‘ges at 2 5] QU § Al Cc8baheBE: s SHERAS i RValahe sfgraia ity Sch“a‘%‘sf&n?s}’ the
- the parabolic component voltage of the B+ operating
voltage. That no DC blocking capacitor is used is
advantageous because a DC blocking capac1tor at the low
'20 ';reqnency vertical rate of signal VSTB may have tc e ¢ &
' large value. Such DC blocking capacitor could also _
disadvantageously degrade operating reliability because
~the capac1tor could become leaky after a period of .
_ " - service.
. 25 . ' The rate of change of downrampihg signal Vgrs of
- FIGURE 2c¢, tracks, or follows, the downramping portion a3
‘:of 'signal'Vs.J_.2 of FIGURE 1, having a rate of change that
gradually increases from the beginning to the end of '
‘vertical trace; Such rate of change of signal VSTS-Of
30 FIGURE 2c is preferable to a straight line downramping
'~ portion, such as an ideal sawtooth waveform, for -
obtaining, by the integration process of integrator 50,
 the desirable parabolic waveform that providee east-west
_ ' plncushlon distortion correctlon
_35 _ - Transistor Q2 of F;GURE 1 operates aisc as &
- phase splitter. A voltage summing resistor 60 that is
' coupled between the emitter and collector electrodes of
‘transistor Q2 produces at a wiper WP of resistcr 60,



that current i " of FIGURE 1 is then small. It follows INT 30 : that

m ni mum | evel [err] of parabollc.ygltage [err] » of-t FIGURE 2b that .
occurs during portion [err] has a value that i's between zero volts and Rbg

| evel of reference voltage VREF that is-a small positive voltage. In.

" carrying oulsaARdYH vaaneforwitile ¢cowendl ovoBbagec ?t havriagomagnftude of '

FLOE L T S e SR AT ok lS) ShetbBidbibE ) 1

Advant ageouslfy wipex é@.at droBtJaqe;c abs$ ecopacntegehyl qgup)n;edr geal | er r]

"W t hout the SKigp. c i “ady
~affect the gﬁ%gg'O U|redﬁkaraoﬂ?lcagggg%ﬂén$§ ¥a§§ é?r Y
descri bé&d bé!nmlé-t%aﬁéé’q mas chittie effect on “the widgh O£ ge

%err} I Sf agl&ﬂ@“f@éﬁlﬂ thééau@é,t SlntﬂQe nvertioulcvehtet veEr ghel raseektage
err 0

[err] Thereft cqqééhé;ghéé q%sg%%gpﬁifgg?ﬁn§7p%§ﬁtFgBEE&# & %& voltage

adj usting r ettt drs Laused oy vdn]etagrqﬂlv,i.urls »érd0 - parabolic voltage [err]

In carrying out an addi tional aspect of“the i-nvention, the DC, -sawt ooth
waveform signal [err] is direct-current coupled throughout the si.gnal path

‘that extends fromtermnal 35 of resistor [err]-- ‘to termnal 27 15 in

whi ch the B+ operating voltage is devel oped. No DC bl ocking capacitor. is
used in such signal path that forms the paraholi.c. conponent vol tage of the

B+ operating voltage. - That no DC blocking capacitor is used is :

advant ageous because a DC bl ocki ng capacitor at the low 20 - frequency
vertical rate of signal [err] may have to be of a |arge value. Such DC\‘)‘

- bl ocki ng capacitor could also disadvantageously degrade operating
reliability because the capacitor could:becone Ieaky after a perlod of
~ service, o



" 25 . . The rate of change of downranping signal [err] of FIGURE 2c,
tracks, or follows, the downranping portion a3 of signal [err]“"’ mm
,having a rate of change t hat gradually i ncreases fromthe begi ﬂ”'""”
-end\ﬂT vertical trace. Such rate of change of signal [err] of

2c is pxeferable to a straight |ine downranpi-ng portion, such as an |deal
sawt oot h waveform for obtaining, by the integration process. of integrator
50, the desirable parabolic.waveformthat prOV|des east - west : pi hcushi on
distortion.correction. 35 - Transi stor @ of FIGURE 1 operates:

al so as a phase splitter. A voltage summ ng resistor 60-that is coupled:
between the emtter and collector el ectrodes of transistor @ produces at a
w per WP of resistor 60. . . sawmooth waveformtilt control voltage VT '
havi ng nagnlt@@qI@@d polarity that are variable by adjusting the position
of wiper Wp. ~Vortage VT is capacitively coupled to termnal 4la of
anplifier 414 ‘Varyi ng fhe PekRleyisdem $ispaayt appasetust sgsHonsivendo

little effeCtaﬁnlhBﬁthébhaqffb@egbﬁﬁkﬁtanﬁe%ﬁﬁééfrbﬁ hhiéfﬁadféﬂ center
of the raster, the i yrrent that fllows in résistor 47 and capacitor 48 that

i s caused by BBreRg 1FePPFPP§ séggal at pgdefieckion related fregusncy.,

di spl ay apparabmprls&agen3|ve to an input signal for generating therefroma
‘periodic parabolic outpgt gal t ;s % efl ectian reheted frequency,
conprising: a source of s&° ﬁpﬁ &7 aﬁnpg s8dP888f a reference S|gna
first means. responsive aossarGE|n¢ua segnabn?ersggneﬂatlng t herefrom said

out put S|gnal having a firgt means responsive to said input signal for
— __.generatlng therefrom said output s1gnal hav1ng a
- .:substantlally parabolic waveform, '
second means responsive to said output signal and
to said reference signal for generating therefrom a first
control signal that is indicative of the magnitude of a
difference therebetween, said first control signal
~including, in a given period of said output signal that
occurs in steady state operation, both a‘' first portion
.. signal that is caused as a result of the difference being
-at a first polarity, and a second portion signallthat'is
. caused as a result of the difference belng at the oppos1te
.. polarity such that said fxrst ‘control signal varies during
sald given period; and
S thlrd means respon51ve to said first control
- signal for time integrating said first control ‘signal to
gene:ate therefrom a second control signal at a magnitude
that is in accordance with a relation between one of said
'.flrst and second portlon signals and the other one, said
=-second control 51gnal being ‘applied to said first means for
f malntaxnlng said parabolic output signal that occurs during
-}-a correspondlng predetermlned interval of said given period .
. of said output 51gna1 at a level that is determlned in
 accordance with said reference ‘'signal.



substantial ly parabolic waveforni_'sec'ond means responsi ve to saird out put
signal and to said reference signal for .generating therefroma first .

ﬂl “nt is indicative of the magnitude of a difference L& e
m!lm““m M first control signal including, in a given period of =

_saixd eut put™ signdl that occurs in st -é‘dy state operation, both a first -
‘portion signal that is caused as a result of the difference being at a-

first polarity, and a-second portion signal that is caused as a resul t of o
the di fference bei ng at. t e qiplsy appd ity Mdﬁ@ @i d1aikmst control

signal vari r|n iven periaod:._ an ¥y ans_re ive_to said
fi ?st cont rgﬁrg%ﬁa Jﬁ%'tﬂ.g “H?to a‘?‘?’h ‘gl{ﬂ %@%ﬂ?gﬁg@anﬁ to
“gener at e t headfr om\@emmm ﬁzmaﬂam Jevalrof useidhaatpati n _
accor dance a3t |

Si gnal S andgﬁ'ﬁg %t Egr%r?ga‘%gg r%c]) cont rﬂiééééﬁdﬁ% %8%)%?85%&?0 -
"said first WREREVRdr ofnsaid rﬂ%‘biﬁ}' Fe;aing tSamgraftesat occurs

~during a coadgasesdighehe eapldtideed s Haald YutPuts a yen period. of said -
out put signal at a Ievel that is determ ned in accordance with said o
reference si gnal . ©-17- 2. A display apparatus according to aim1l

- further conprising nmeans o dimgh Lagt |a1maﬁaa:wndodonﬁln§ tai Claimppt signal

‘such t hat id - ;
corr espondlsﬁiég Lgée%grg% %g (&5%;15%§'1 %%nsal i v%?n%r?%%Qe%l %s t he sanme |
~after adj uﬁ?ﬁgstﬁé’ gepthatdbyordiasting said myﬂstca. ms@nyl‘hp@ar at us

accor ding tef%aw 3u‘tBﬁFte's'3.g§@1d ;.%dea%w&drq@ﬁ% ?f Jéestabl e
resi stor so-that ¥ i justin sal d re5| stor, the ude sal d, out put \J
signal is ptdtLi8Veh ofcFaidy a&/acwr%aﬁwmp%@ i gnal

t hat occur Scdnrespoﬁdh.ﬂgcplﬁ'edmmd)hma’ﬂ el sarﬁdergfﬁbemfpéﬁiddgl ven
period remains the same after adjusting said res:Lstor. '

- 4. A dlsplay apparatus accordlng to 01a1m 2
further comprising means respon51ve to said- output 51gnal
for generating a_deflectlon current, in a deflection
winding of a picture tube, that varies'in a parabolic
manner in accordance with the adJustment of the amplltude'
of sald output signal for obtaining the required parabollc,.
variation of. said. deflection current to provide raster '
distortion correctlon in said plcture tube, and wherein
the width of the raster is related to said level of said _ \;/'
output szgnal that remains the same after adjusting the -

_amplltnde of said ~output signal so as to enable the width
of the raster to remaln the same.

o _ 5._ A,digplaylapparatus according to Claim 1
wherein said first means comprises a capacitor and means -
responsive to said input signai~for;generating a :
substantially sawtooth current from said input signal that
is coupled to Said'oapacitOr such that the voltage
developed in said capacitor is substantlally equal to the
time~-integral of said sawtooth current. '



“remains the same after adjusting said resistor. 4. A display apparatus
according to Caim2 further conpri-si ng- means responsive f u

. signal for generating a deflection_ggrrent, in a deflecti lemw "lmmmm"l

pi Csure tube, that varies in a Jarabolic manner in accordartce€wi th ¥

.adj ustnent of the anplitude of *sai d out put signal for obtaining the

' reqU|red parabolic varlatlon of said deflection current to provide raster

d b d mh h dth of th
raster s related toSeai FEIEPistoB nnsgaed RrbREREY, iBolnd, B o'

same after @laimtlnwheneinnphidutbiv8 weadsolspuespoysivestoasaid enable
the w dth oy %?gl a%&ggltgl Salgo?h8e§éﬂs iRg éndaseksgeaeei%sbas

‘accor.di ng to erel | ISt ns COHEI’I Ses- capacl tOI’ and
neans respod@Paeitersthati vpuiesi §napcrordgeaer Wi hgtaeséa§€&ﬁ9nsaly

sawt oot h cupeeRbeh’ 88182bdtpARUANAI gBBbrbhat E$ghaNBLed to said capacitor
such that the voltage devel oped in said capacitor i's substantially equal to

the time-integral of said sawtooth current. = -18- 6, . A television

di spl ay apparatus accwrdlngténeeiaiahlamsp1eynap aﬁathsfdcﬁbiﬂingsto
responsi ve first.contt for. deve an aig ge vol t age

in a capaci#%hﬁﬁk (WheFein ?ﬁ1§c§89§33cﬂeﬁffhc?ﬂgr F?ge?eHB ween sai d
out put - and cefpasater sthatl gendratést al pulseopodtsphiagfappadatissaccor di ng

to aim 1;%?6:[‘ g Haf%n??ﬂn?%?ftd?@ééé&é fn¥g! gﬁggrggmoar ator that

~ generates se portion o I st contr sirgnal during said
“predeternined interval. 8. -A television display apparatus according to

C‘gg' m 7 wherein said ghirg %welgﬂaﬁraﬁgﬁlayfaﬁﬁa::seaacaéebraﬂﬁgﬁ%ns

ponsi ve {p sai rst,contgol for generating in,said first
capaci tor s? ?F%égdﬁﬁeE%ﬁ?rﬁ?lg Bﬁé?gtﬂ% a°§PEéﬁ?ss?aFérﬁﬁeratlon is

substantleﬂéa@abltor and means respon51ve to said first control signal
-for generating in sa1d first capac1tor said second control
'signal that, in steady state operatlon, is substantially a
DC signal, said second control signai héving a value that
varies in aécordance with the duration of said pulse.

9. A television dlsplay apparatus according to

:Clalm 8 whereln said first means comprises a second .
capacitor for developing a first parabolic waveform_ln'said
segbnd_capacitor and wherein said second control signal is
cdﬁpied to said~second'Capacitor for controlling the

AN average voltage in said second capacitor in accordance with
the relatlve durations of said first and second portlon
‘signals of sald first control signal.. '

_ _ 10 A television display apparatus according to
Clalm 1 wherein said first control ‘signal generatlng means
_1ncludes means for.generat;ng a pulse_ln sald_predetermzned
'intérval that includes an_instant_in'which the rate of
‘change of said parabolic output signal is zero..



DCsignal, sard second control signal having a value that varies-in . :
ac ' duration of said pulse. 9. A television display
ap}ﬂ!ﬂ@mﬂﬁmalnm to Claim8 vvherel.ugs.al d first nmeans conprises a secoﬁd
ca I €Ol LT O vel oping a first parabolic waveformin said second M
¢apacitor and wherein said second control signal is coupled to sai d second

capacitor for controlling the average voltage in said second capacitor: in
accordance with the reldtivé MM@h&Wamws faqqqrcmg mmmrlﬁ) on-

signal s of sg S e ratus:
X %ﬁr&hh E ga?agg f Irs tfpl&ont re éj 2oLav1

according to_Clarm 1 signa generatl ng- means
i ncl udes rrea;lé trde &é‘ﬁépﬁ ﬁ‘?@- BWSEe in sai d pr edet erm ned. i nt erval ‘t hat -
i ncl udes an instant | n which the rate of change of sai d par abol | c out put

signal is zero. A di's appar-at_us: accord| rein
sai d parabolic out put §?gnalA %ﬁé}@épalp AATHS 2 q’r‘ ul se.
12. © A di spl wheznppar said andpudti- rsg.gxmlCImoimﬂ:Es mem'blcompombmtlt put si gnal
i ncl.udes a ne ‘é&éﬂ ‘af&prélgﬂ?e with said
reference s::gng?'gB%B Qk #’ew sion di ﬁgfg\%#g%dé;ccor ding to d ai m 1
wherein sai dr¢f¢§?n@§a§§-9€’@|¥prl ses an anplifier and an integrating _
capacitor, and said second means conprlses a conparator for generating a
pul se vol tage, and mhe sg i thlrd i s .responsive to sajid pul se
vol t ?g-te for hging;na;i ng eqia ki&ﬂ i:&(?r‘?t P§1a§néﬂp tys %ﬁﬁﬂ’f‘h’g‘;: otim
I npu erm a awtiezrepni £ | r&tnmgahmveoh@mﬂ@§3<aﬁﬂuﬁyli r and
t el evi-si on d5ﬁplﬂ¥ §Lk§g igg ARRALRL U for q ner%}l a deflectlon current

siEarihh SApABIROR. Bodlles o P et Ao

in a deflection"wn rst |on reqe
in a televi scgnpanagpngfde'vgeaer@@ntpm pylse veflitegsi oansd wheteintsaid

stage for gepr{pli Reans is responsive. to said pulse voltage for
generatlng sald second control- s1gna1 that 1s applled to an:

-input termlnal of said ampllfler in a negatlve feedback
manner. ' ' '

| 14. A‘televiSion display deflection apparatus _
- for generatlng a deflection current in a deflection w1nd1ng
at a first deflection frequency to produce a raster 1n a
television: 1mag1ng ‘device, comprlslng- ' B
a deflectlon circuit output. stage for generatlng
a periodic deflection current in said deflectlon w1ndlng at.
said first deflectlon frequency, said deflectlon current
that occurs during scanning of a center of the raster '
having an amplitude that determines the width of the 1
raster:; . ' | s
| means coupled to said output stage for producing
a periodic parabolic voltage at a second frequency having
- an adjustable amplitude that modulates the amplitude of
said deflectlon current in. a parabolic manner in accordance
with sa1d parabolic voltage, said parabolic voltage '
including a portion that determines the width of the
raster; o '



5; periodi c- defiection current in said deflection winding at*
e]‘lectlon frequency, said deflection current that occurs d mw,ﬂ

f center of the raster having an aRfri t ude that determ. nes ”l
the ¢ Paster; means coupled to said output stage for producing a peri od!

afabol I"C. voI tage at a second freguency having an adj ustabl e anpl i tude t hat
godul ates the a?rpl i't ude® oPOBEFH ﬂgf‘FeE?fEHEEQ?l?r%mnah.a par abol i ¢ manner in.

accordance wit-h said- panebmklfeypbiﬁﬂee €8 gap@rggpﬂgnvgktgggdl nc:c uding a

ti on that e raste -_a . source o
Irog; elrence_ si g%ﬂé&rrggns&?g%%%né %Qf‘ﬁn‘b%r‘fli’%nwtﬁtga?ﬁ Eb?a-'ﬁéster
vol t age that é#¢n$ﬂ$dttnfewemmeo$1gmmirﬁmtegeﬁfwhtin fadcéﬁif?gpgﬁce
signal for: il NER £OE0 olal2) ance, W a di
thgr ebet vveen {13 appl | e%&%%éésal d %;a ff T TR SR ElRE to
control, in ‘tARRHeA \#9 rsaid Paxake ercsifgﬁme ,producing afesms degor tion -

that det er i mﬂﬂmwﬂi fhé&oi&&é@&iﬁh s?’e['fh 41 Ojr" K
anpl i tude of sfau(g rahglic vt_g.bqtagie in such a _way t%rg(f g%%é 'ng‘%\ ¢ hent B
of the- anpli Ud&Br &8% ’f"é‘g@s thee widiih fichs master;

defl ecti on c@ndent t hat occurs during scanni ng of said p{ﬁdet e(rj[nhne]g e :

ortion of the raster as .t o .mai.ntai W o]

Easter unchanged b)i sa:m}d}% ust maﬁj té'%g }ﬂ‘ tl}k‘{] to Claim1l

wher ei n sai dPg'E abelis Pt agearige suah @cmyda:ilraé: wifitera aiuraiijﬁtnfén@&iﬁ "

first portIOIth&l @n@lﬂt@d@ ofe daG d RAtra¥o13Y gor?]&%%%d Ry ! %g}’% ,?é sai

d
first control $i50 ar at us accor g to'clam ai
figst and secong g&fﬁ S%O(S‘f c?éa'&"ftl tcofcuFs dugimg scanning of said

predetermined portion of the raster is not affected so as
to maintain the width of the raster unchanged by said
ad]ustment

15, An apparatus accordlng to Clalm 1 wherein
'sald output szgnal changes in accordance with a duration of
said first portion signal relative to that of said second
portion signal of said first.control signal.

16.' An’ apparatue accordlng to Clalm 15 whereln
said first and second portions of said first control signal
define a rectangular waveform, such that a change in said

U output signal causes a corresponding change in a duty cycle
of said rectangular waveform. ' '

_ 17. An apparatus according to Claim 16 wherein _
' said change in said output signal from a first steady state
 amplitude thereof to a second steady amplitude thereof
causes the duty cycle of said control signal to change in
only a transient manner. ' |

18. An apparatus according to Claim 1 wherein
. said first means comprises an iategrator responsive to said
input signal for t1me—1ntegrat1ng said 1nput signal to
‘produce a sa1d output signal



define a rectangular waveform Such that a change in sai d output signal . "} -

causes a correSﬁondlng change in a duty cycle of said nectangular mavefornl_.f-
ccording to Claim 16 wherei'n said change in said outguts . &

s]l“‘“ﬂ“‘““ﬂﬂ“ m steady state a?rbh tude thereof to a second. st eady ‘} s

~anpi i ttudé t herof” causes the duty cycle of said control- si-gnal to change in-.

“only a transi ent manner. 18. "~ An apparatus accordlng to Claim1 wherein %

- said first neans Cormlssesaanappheetakoac&eiaﬁzﬂgl o Dladismi A8 mheredirgnal -

for tine-inte ratln - sai, p sign roduce a_sai.d output signal.

~-21- 19. Ar® %a}ﬁP ﬁEEBPS ﬁastﬁ sEYﬁPﬁFg8wﬁHS%8FW *sai d i nput signal has

a sawt ooth waveform 20.- A television display apparatus according to Caim

L wherein said first ggntrgl 81goskibh aﬁek; 8¢ bppathtud LtlcdFly iy

mai nt ai ni ng a portion”of sal parabolic ou at qccurs durlng a.

correspondl@gaPMeEevbenethSﬁhﬂefvaﬁtoFOEtﬁpieﬁ1ﬁ§Pﬂo&SO?E£%¥f43

signal at agh aek v#et méangeEa&nhagatamniﬁgoadgaeu\ant bfs@aid eference e
si gnal - such” t

en a_chan ocgur n_an aver,age _val_ue of s t
i onal ronparabebic; guspuE ARaRelaklptopaPuTE. ARt ing, A Sotra el (Y .
signal pr evgaéaeﬁarﬂlheaeh.neérvatl.doﬁuapgﬁ.vengpehclbﬂabﬁomds aivputy sai.d .
predeterm ned interyal b f rabolic :
si gnal geneF4¥Pdg & réuﬁ?gsubgbggtiglﬁ%ggghﬁé%él% ore %ﬁhlbe with
reference tsaiaerefenepaaysngndiaﬁpngsthat when a change occurs in an

- average value of said input signal from a. first to a second

. steady state value, said first control 51gna1 prevents sa1d : J
level of said output signal that occurs’ durlng said
predetermined interval from belnq.substantlally affected.

_ 21. A parabolic signal generating circuit
substantially as hereinbefore'desqribed with:reference

to the accompanying drawinas.




