-1- RCA 86290/ 2804 AN ARRANGEMENT FOR CORRECTI NG BEAM LANDI NG
LOCATI ON ERROR IN A VI DEO DI:SPLAY The'invention relates to a cgreeetion
arrangenment for correcting a beamlanding location error in a cathode ray
tube’ﬁé (CRT). In sonme prior art projectiof_television gegesE866/2804
correction signal such as a horizontal rate parabola is generated and
coupled via an anplifier to an auxiliary coil such as a vertical
convergence auxiliary coj ' _
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resets the horizontal rate parabola generator by d1scharg1ng a
capacitor in the ramp or sawtooth generator that is coupled to the
active integrator circuit which produces the horizontal rate
20 parabola by integration of the ramp signal at the horizontal
scanning rate.
: In a progressive scan television receiver in which the
horizontal scan frequency is 2xfg, fH being about 16 KHZ, such
reset pulse may be required have a leading edge that to precedes
\./ 25 a leading portion of a flyback or retrace pulse produced in a main
' horizontal deflection coil of a deflection yoke by, for example, 1.5
microseconds and a trailing edge that precedes a trailing portion
of the retrace pulse. The early reset pulse may be required
because a delay time in the amplifiet that drives the auxiliary coil
30 in the 2xfy system is more critical than in a receiver in which the
horizontal scan frequency is fy.

correction

| According to one aspect of the present
invention, there is provided a video display apparatus,
compr1s1ng. _ _
35 - a cathode ray tube 1nclud1ng an evacuated glass
envelope, a display screen disposed at one end of said



RCA 86290/ 2804 envel ope and an el ectron gun assenbly di sposed at a second
end of said envel ope, said electron gun assenbly produci ng an el ectron beam
that forns a raster at el ectron beam | anding | ocations on said screen; _5_

a main horizontal deflection winding and a main vertical deflection w ndjng
di sposed on a neck of said cathode ray*ube; neans RGh 8622042804 a el
hori zontal deflection current in said horizontal deflection w nding and a
10 verti cal flectiqn current in said vertical deflection winding for -
pr oduci ng®&Y ﬁgf’ﬁedéf'%e@ﬁ glectaon ignn, assemblydisposed A% @ctron beam
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beam | anding | ocatign to 25 correct ,for an electron bean1|and|ng error
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forns a raster at
vary the electron beam 1anding location;

means coupled to said deflectlon currents
15 generatlng means respon51ve to said horlzontal deflectlon
current for sen51ng when, during a portlon of a trace
interval of said horizontal deflection current,.said
horizontal deflection current is‘at a predetermined
magnitude to ‘produce a pulse when said predetermlned
20 magnitude occurs, and _
means responsive to said pulse for generatlng
and synchronlzlng a waveform of a second field that is
generated in sald.beam path and that varies in accordance
with the variation of the beanm landihg location to - s

25 correct for an electron beam'landing'error such that said - o
waveform of said second field is synchronlzed by said
pulse. ' ' '

According to another aspect of the present

invention, there is prov1ded a v1deo dlsplay apparatus,
300 comprising:

a cathode ray tube includ1ng ‘an evacuated . glass
envelope, a display screen dlsposed at one end of said
envelope and an electron gun assembly dlsposed at a
second end of said-envelope, said'electron gun asseﬁbly

35 producing an electron beam that forms a raster at
electron beam landing 10cations on'said"screen;

a main horizontal deflection winding and a main

*



el ectron beamlanding |ocations on said screen; a main horizontal
defl ection winding and a main -3 RCA 86290/ 2804 verti cal
deflection wi nding for producing a main deflection field in a beam path of

sai d eLectron beam that varies in a manner Jo vary the glectr

landing I ocation; 5 means for~ éénerating a gg?lgg? 02 current
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20 3PEPAg to a further aspect of the present i nventi on,
there is provided a videa ﬂrapsfprappahawang aofprssrngndangatmﬁaelﬁay t ube
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horliznta| defhﬁﬁih@”a period of said deflection current;
means responsive to said pulse signal for
15 delaying said pulse signal; and
means responsive to said delayed pulse signal
for'generating a second field in said beam path that
corrects a beam landing error of said electron beam, in
accordance with said delayed pulse signal.

20 According to a further aspect of the present
invention, there is provided a video display apparatus,
comprising: '

a cathode ray tube 1nc1ud1ng an evacuated glass
envelope, a display screen disposed at one end of said

25 envelope and an electron gun assembly disposed at a

\/ second end of said envelope, said electron gun assembly
'prdducing an electron beam that forms a raster at
electron beam landing locations on said screen;

a main horizontal deflection winding and a main

30  vertical deflection winding disposed on a neck of said
cathode ray tube;

means for generating a horlzontal deflection
current in said horizontal deflection winding and a
vertical deflection current in said vertical deflection

35 winding for producing a main deflection field in a beam
path of said electron beam that varies in a manner to
vary the electron beam landing location;

means coupled to said deflection currents



current in said horizontal deflection wi nding and a vertical deflection
current in said vertical deflection 35 °~ w nding for producing a mai n.
deflection field in a beam path of said el ectron beamthat varies in a-
manner to vary the el ectron beam | anding |ocation; means coupled to saLd

defl ection currents . 4 RCA#86290/ 2804 gé?@c £GP for
generating a pulse having a transition edge that occurs during a given
trace interval of one of said deflection currents nd means. responsive to
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using a transformer having a primary winding in ‘'series

15 with one of the main horizontal deflection coils for
generating in the transformer a pulse at the center of a
horizontal trace interval. The pulse generated in the
transformer is coupled through a transistor and a one-
shot multivibrator: arrangement to generateﬁ'the

20 aforementioned reset pulse which is dependent on the
deflection current rather than on a flyback pulse.

Further;3in accordarnce with.the embodiment, the
reset pulse, provided for a-bedm'landing'iocaticn'errOr
correction circuit, slightly precedes a flyback pulse.

25 The reset_pulse'is closely felateditbethe'partieular'scan
line to which the flybackeapplies, and thereby more
accurately times the correction output during the scan
line. Preferably, the reset pulseeié generated by
sensing a main horizontal deflection current“ahd'by_

30 producing a pulse approximately when zero crossing occurs
in the horizontal deflection current. |



sensing a main horizontal deflection current and by 30 producing a pul se
approxi mately when zero crossing occurs in $he horizomad. defdecti on
current. FIGURE 1 is a schematic block diagramillustrating the
gener & ion of a reset signal fromthe horizontal deflection current,
according to the invent FIGUREGURES 3 scheaatid cbleck cdidigaama iblustratirsg rthei ng a
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and to conduct from a BFIGURE S$uisphytinfingldiagram showinggwaveforsior mer X1.
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general I #3 n dEUhE 1. The collector of transistor QL is coupled to a

damper diode DI, a 30 EFFIGUREAR2E CRT 9 Bﬁg;grﬁ%ﬁbh%l@iéi%ﬁgeﬁent of

mai n hori zontal deflecti,on coils. L1, L2 and vi'n eac an I phduct ance

of 750 [err] VRAEAYFToRSQdBECH M) zedﬁ?lapndbw@ct. Tizan VETHEAl ng t he
deflection coils cause the beam to scan beam landing locations

across the screen of CRT 22, in horizontal lines which are
20 vértically displaced to form a raster. A horizontal oscillator 24 is
coupled to a horizontal output transistor Q1 having a collector that
is coupled to a horizontal flyback transformer X1. The emitter of
transistor Q1 is grounded. A signal is applied to the base of
_ transistor Q1 to cause transistor Q1 to switch at the frequency
25 2xfy and to conduct from a B+ power supply of +140 volts through
transformer X1. Transformer X1 may have various secondary
windings for producing, for example, a flyback, filament output
pulse V6, during retrace, as shown generally in FIGURE 1. The
collector of transistor Q1 is coupled to a damper diode D1, a
30 retrace capacitor Cp and a parallel arrangement of main horizontal
deflection coils L1, L2 and L3 having, each, an inductance of
- 750 uH which produce horizontal deflection fields for scanning the
- beams over a repetitive scanning period in each CRT of the
| receiver. A trace capacitor Cl1 is coupled in series with a parallel
. 35 arrangement of the horizontal deflection coils. A ramp, horizontal
' deflection current iy causes the electron beam to scan from a
maximum deflection at one side of the screen, through zero



beans over a repetitive scanning per| od in each CRT of the receiver. A

trace capacitor Cl is coupl ed in serl wth a pacal kelz#p arrangenent of
‘the horizontal deflection coils. nmp, horizontal deflection current-si H
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feature, transfory X i.s 20 d,transforrrer in the formof a toroidal
magnetical ly per men&bREeElsf; Gurrenty ig; that oS t hat is coupl ed
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In carrymg out an' inventive feature, transformer X2 is
20 a bead transformer in the form of a toroidal magnetically |
permeable core CORE having primary wmdmg ‘W1 that is coupled
in series with the parallel arrangement of deflection coils L1, L2
and L3. Transformer X2 has, for example, winding turns or wraps
forming a secondary winding W2, as shown in more detail in
25 FIGURE 4. Similar symbols and numerals in: FIGURES 1 and 4
indicate similar items or functions. o
The toroidal core of transformer X2 of FIGURE 4
saturates when current ip is at about ig=1A in the primary
_ winding. As a result of changes in flux in transformer X2, from an
30 instant prior to a time when zero crossing of 'deﬂéction' current ip
occurs to an instant after the zero crossing occurs, at the center of
horizontal scan or trace, secondary wmdmg W2 produces a voltage
pulse PULSE of about 7V. '
Pulse PULSE produced in the secondary wmdmg w2 of
35 toroidal transformer X2 of FIGURE ‘1 is coupled to the base of a
transistor Q2 through a resistor R1 and clamped substantially
positive relative to ground by a diode D4. The collector of
transistor Q2 is coupled to a DC supply voltage of, for example



occurs to an instant after the zero crossing occurs, at the center of

hori zontal scan or trace, secondary W ndingg W2 producss.ms swliygge pul se
PULSE of about 7V. Pulse PULSE produced in the secondary winding W of 3 5
toron@l transfornmer X2 of FIGURE 1 is coupled to the base of a transistor
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Pul se V5 occ edropplng or. trailing e ulse V3. Thi s time
period i b0setthgyparallel carrangement  ofnmajin deﬂ&sa@m 69115:211&{1(1-% ankilad.or R3

of FIGURE 1, gygl &fidgﬁg e o 61“% e ?ms@mes IGFPFIGURE $.0 Ptil%eSVSt Ul and

the positive supply v I n, Fl E 4 time
peri od est abl QCEVEY Oy ‘bﬁ %qmmmorcml BEedee Bg!sgo%eby&ﬁ ng a

trimrer potenpe; rmwtlﬁrstlﬁylah;M ¢imeM ¢onstay efcu cBpacitor thaming up the
o 0 £ O 5 G bR ke byttt
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2.5 m crosecojfes With reSistor 3. f6F sefiingh@p tHé €imingCoRbrebet pulse V5
of FIGURE 5 relative to flyback pulse V6. |
20 The Q or positive going output of one-shot Ul of
FIGURE 1 is coupled to a triggering, low going input CL2 of a
second one-shot U2. One-shot U2 generates reset pulse V5 of
FIGURE 5 at the trailing edge of delay pulse V3 produced in one-
_ shot Ul of FIGURE 1. The second one-shot, U2 has a time constant
25 defined by a capacitor C3 and a resistor R4, preferably about 2.5
, microseconds long. The output of one-shot U2 of FIGURE 1 is
A coupled to an emitter follower transistor Q7 of FIGURE 4, having a
' base coupled to the Q output of one-shot U2, a collector coupled to
the positive supply V+, and an emitter coupled to ground through
30 resistor R16. Transistor Q7 thus forms a driver for driving a line
50 to develop pulse V5 on line 50.

FIGURE 2 illustrates a ramp generating section 62.
responsive to pulse V5 of FIGURE 1 and a parabola generating
section 60. Similar symbols and numerals in FIGURES 1, 2, 4 and

35 5 indicate similar items or functions.
_ - Parabola- generating section 60 of FIGURE 2 is AC
coupled to a ramp signal Hg from ramp section 62, and produces a
parabola signal Hp by integration of the ramp. Parabola signal Hp,




coupled to an emtter follower transistor Q7 of FIGURE 4, having a base
coupled to the Q output of one-shot Uz "a coll ecihwwnacoupred to the positive
supply V+, and an emtter coupled to ground through 30 resistor R16. -.
Transistor Q7 thus forms a driver for driving a line 50 to devel op pul~s§ V5
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correct wg@ugmbnemgmlﬁom%ﬁégnt al pincushion distortion error. Ranp.
generating section, 62 of FIGJRE 2 inclu nt - supply -
source, transistor™"BP §FRCHILNG 3@&?‘%@1@@%’?% L“‘Eﬂ Bter coupled
to the pomstantecarrpnt ysupply ageurte, transistoru@3,awhich cis aePNR or R7. The |

vor.t age SATBEROF Higt i e oapled 8 T %@91%‘8% B Bnes o e

t hd SupM+ thooughye BerigsdregissonR7.A thabasenrofwaumtnrp% is rset atse of
transi Shog@e&mié&evaﬁﬁé'w Tbg”ihét%l@eceﬁ. dets 20 at a

const ant rre gve anges I n e voltage at its

e -
col | ect 98 mﬁﬂe%d’oﬁ%%l&mfsc réﬂf’ iﬁo m{eéoﬂﬂle%qflﬁs’obeW%l theor B charges
capaci t sapply smltagwms and geogndl OA @Rapaeitopt C8udesshples bhepbhse V5. Thus,

pul'se VaeS ¥Rty if‘f froHP the positive supply. Transistor Q3 conducts
20 at a constant current-level regardless of any changes in the
voltage at its collector. - The constant current from the collector of
transistor Q3 charges capacitor C4 so long as a. transistor Q4 is not
turned on by pulse V5. Thus, pulse V5 synchromzes ramp
generating section 62. The result is that each portion of signal Hg,
25 throughout horizontal trace, occurs at a correspondmg time that is
determined by pulse V5. : : ' \J
The leading edge of reset pulse V5. occurs slightly
. before the flyback or retrace pulse V6, as shown in FIGURE 5.
Thus, pulse V5 is time shifted in a phase advance manner relative
30 to retrace pulse V6 and in a phase delay manner relative to the
pulse produced in transformer X2. Because reset pulse V5 is
produced by sensing the zero crossing of horizontal deflection
current iy, variation in the phase of current iy will, |
advantageously, produce a corresponding phase shift of pulse VS5.
35 Moreover, reset timings of sections 62 and 60 is closely related to
the particular scan line to which the flyback applies, and the B
correction output is accurately timed to the scan line. Horizontal
rate reset pulse V5 resets the correction circuit-of FIGURE 2 at an



generating section 62. The result is that each portion of signal [err], 25
t hroughout horizontal trace, occurs at a coqrespondl NKLATSOLMRY i S

determi ned by pul se V5. The | eadi ng edge of 'reset pulse V5 occurs slightly
bef orekLhe flyback or retrace pulse V6, as shown in FIGJRE 5. Thus, pulse
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current [err I e I orr t of
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reset pulse resets 't he o ction circgit o
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coupl ed ilrD paherizental tscanmingi frequencyand conducts duri ng reset, when -
pul se V5 is generat ed, C 0 ﬁ‘?ﬁs
voltage to zerg volts. ‘ﬂhl BP%Qeis eH {?tageﬁda}%r %gs capac lggp
defines sawt o sT@MIlStPRQﬁ xShanana hWFﬂlzénﬁﬂeSsE%ﬁQﬁg Br as;fency.
CapaCI tor 834 fﬂl}é%?' Mplmérhawfths Qh@femuli’éiP dtlT msiﬂtéfl S miq;
rranged wi eri resi stor 'f jee
e (PErof ¢ Seraat; velagPatong SaRAckN, G TOF (crier, of ol .
The eni t ey ois tAGneonplnd (irohigh ai seri¢s capptitdr (G5 cmgh a0 SeHes e&sm;nam tor
C5 and a seri siSt ti ti
anplifier U3. R?n%ﬁ i%'ﬁggné Oing:@tl ed(;a?l o@g ﬁ% &I"é’gga%m)? ,rlﬁthgler
accordingly, cs.cmpe ﬁmaegmf ckheapacitorCést ands iageardinglyy t he -
foll over anpl fﬁﬁ&ioﬁ tb' fftepFdte! tHe- Aéhga%mt sfgnaﬂnhld:ﬁ fie 'fllowerar abol a
20 si gnal Hgmift or1 zont al 5at
plifier of transistor d The output of amplifier U3 is parabola
20 signal Hp at the horizontal rate.
: Preferably, reset pulse V5 is arranged as shown in
FIGURE 2 to discharge feedback capacitor C6 as well as the ramp
signal capacitor C4. When the feedback capacitor is discharged,
amplifier U3 is effectively arranged as a follower amplifier,
25 causing the output to be set to the voltage level of the non-
inverting input, i.e., to ground. Feedback capacitor C6 is
discharged by a switching transistor C6, coupled in series with a
resistor R13 and in parallel with capacitor C6. The collector of
transistor Q6 is coupled to the positive supply voltage V+ through
30 resistor R14 such that resistors R13 and R14 bias transistor Q6.
Because the feedback capacitor C6 is smaller than the
ramp capacitor C4, it can be discharged quickly. Preferably,

o capacitor C6 is discharged at the leading edge of reset pulse VS35.
_ Reset pulse V5, which is a positive square pulse on line 50, is -
K "~ 35 coupled to the base of transistor Q6 through a series resistor R11,

a series capacitor C7 and a parallel resistor R12. Capacitor C7 and
resistor R12 together define a differentiator that generates a short
high going pulse at the rising edge of reset pulse V5 and a short



Preferably, reset pulse V5 is arranged as shown in FIGURE 2 to di sehar_ge
feedback capacitor C6 as well as the, [anp si gnalge@ C4. Wen the
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rel @ i eertieall! fitd dobdurteAb6Y andS theh 6ite66Bn beireuitc e T caticeiiedaatshown,
thereby alsollmtl the S'Itlvgébm eat t he base.of tranS|stor Q6.
bod: 5

During € Seans
and t heqﬁlekﬂjoaﬁ'bmaqucunhmces shdctw ghannebt¢hangesheao explained anpl i fier

U3 to r@etzﬁﬁcﬁuiﬁet {'mrsﬁétp ﬁ&&fm l?éﬁgoﬁnﬂ’lalhﬁ par abol a gener at or

is rese e cireul ency -of ‘the correction J
ci rcui tlmornewndl dye l'@rfe@ﬂ(‘@r QIG!lp-I ing between 10 "vertical rate -
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Such adeRsAFIihenleadiag Bartiot ol p Vi chi For :ea‘iéx')%g Ber ot e
pat ent rafgroseednds) t The iilingoedge 26f pulse IS wivantdgecisly, alo
of pul
waveforms of ramp signal Hgr and parabola S1gnal Hp occurs
20 earlier in the deflection cycle than if the timings of pulse V5 _w'_efé
to coincide with the timings of pulse V6. The result is that the
waveform of the field produced by current izg in coil 78 is
synchronized to pulse V5. In this way, a delay via amplifier 76
that may be more critical at the higher honzontal scan rate of
25 2xfyg is, advantageously, compensated ' -
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By generating reset signal V5 'st_ight_ly in advance of a - \J -

flyback pulse, it is readily possible to achieve reset of the
correction circuits in proper timed relationship” with the horizontal
scan, and without the need for complicated adjustments’ elsewhere
30 in the horizontal deflection and distortion correction circuits.
Accordingly, the result is a‘ dependable correction parabola and
sawtooth currents for beam landing errors such as geometric
distortion, convergence error and the lnke, even at the more
demanding 2xfy rate. -



m cr oseconds.

The trailing edge of pul se V5, advantageously, also precedes

the trailing portion of pulse V6. Thus, each of the waveforns of ranp

signal [err]
cycle than if

pul se™V6. The result is that the wavefornt the fiel d BF8d86&
78 is synchronized to pulse V5. In this way, a delay via

Jerr] in coil

and parabol a signal Hp occurs 20 earlier in the deflection

the timngs of pulse V5 were to coincide with thﬁoyfrg ngs of

cﬁﬁrent

anplifier 76 that may be nore critical at the higher horizontal scan rate

of 25 [err]
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i ncl udi ng an evacua

ass envel ope, a display sc | sposed at one end

of sa!'d envel oifém&n;fand an-el ectron gun assenbly disposed at a second end
of said envelope, said ehepidianhetizontslcabilécibAdwihding arid of trhath beam

that forns_a raster .a | ectron.beam | andi nq | ocatt.0 0 ai,d reegn; a
i hor | bt aFSHHRAl e flsRtaR  HiRdinE, 1SRy OB @ REFE; Ok Sadr Fatiadsn ray

wi ndi ng di spostuben a neck of said cathode ray tube; means for generating a
hori.zant al defl ecti toi |.d _hari | . def ' L .ndj d.
Vor \rdal def I ect] on_cur r Eigals, f8t. EiafnC A" NErAARNE YeMLrhs gkl i’
produci ng a nesaiddborizontah deflection dwindingband: paverticak aleflection r curtoatm
that varies ingp §8d"eéreicalV8eheltibn chifding" fBPARIARNE%a' Affh' BBflection
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field in a beam path of said electron beam that varies in a manner
to vary the electron beam landing location; .

means coupled to said deflection currents generating
means for generating a pulse having a transition edge that occurs
during a given trace interval of one of said deflection currents;
and . : -

means responsive to said pulse for generating and
synchronizing a waveform of a second field that is generated in said
beam path such that said waveform of said second field is
synchronized by said tramsition edge of said pulse and varies in
accordance with the variation of the beam landing location to
correct for an electron beam landing error.

2. An apparatus according to Claim 1 wherein said
pulse generating means senses said one current and generates
said pulse at a time when a magnitude of said one current is close
to being zero. |

3. An apparatus according to Claim 2 wherein said
pulse generating means senses said horizontal deflection current.

4. An apparatus according to Claim 1 further

comprising, delay means responsive to said pulse for generating a

A A



means coupled to said deflection currents generating neans for generating a
pul se having a transition edge that oqu_rs duri nR@Agsg%Grace I nterval of
one of said deflection currents; 20 and neans responsiveé to said pul se~for

generating and synchronizing a waveform of a second field that is gene{,,élt ed

in said et e a econg. % i | S,

e o RSATRA rifefs f Fkadlg’ AL uRuRCbRE L hd I Bltbrl

accor darfetraget mﬁemealvafu §§1<br9ﬂﬁ quitCifeam | andl ng | ocation to correct for
an el ectron beamlanding error. 2. An apparatus according to Claim1

wherein said pul se.generatin ans ) ses sai,d. on rrent generates = -
. said pulse at a tidre %rﬂa ghﬁ’r@ iuwﬁsmlm §2J'Ladose 30 to 5
bei ng zeuise Sgewerammrmems acmnpdise aou@nafomﬁewm\ang aalﬁi‘spul se
generat i Nehai Sal OLd t d e C 4.-An apparat us
accordi vpﬂ{dgﬁ% ars'h i}sgaﬁg&flg %prlgé;\ﬁigth §L+a o r%g%s&lé es‘%%%%l ve to said .
pul se fcwmgbngs athatgcanducts said one curremt mdzgnem dJesponsiyeh40i ng a
| eadi n I d r @hr aC rval of said one

g £§Eﬁ}§f3ﬁhe9f¢ﬁiﬁ?t ed ' $iph loth%'i' 1?% efaed Sh' & §eé6“dtf

current \fgto Cl"arm 1 whereln sal pulse generatlng
means ¢ 18850 %ﬂd nm Fggenenating §a1 i PRiSEgiR hat is coupled in

series \iccbréawce®f with dsaidf Itfg‘dgfgﬁnumamgdtbﬁgnﬂonducts said one current
and nmeans responsive to a transforner-coupled signal that is generated in a

second wi nding of saidtransfornmer for generating said pulse in accor dance.
wi t A0sai d transforﬁmrAamaplpammsgamtordﬁig to Claim 5 wherein smidar at us

accor di r or, dal ‘bead .
core ang&ﬁ&oﬁgﬁh%%ﬁﬁgg gu?z‘?‘] %l fHeéggt cgﬁé on 0 saléjﬁ(}%ie current \_j
such t h&ondycts @ér’@aéb@r monnOﬁ saldxogatmraenbrsughaﬂtat sidi ggrey first

portion d’ﬁerﬁt%'sdlﬂ rﬁcﬁhi “éd%ﬁi'&ition Ntghe, ndﬁ‘nﬂgnﬁafii'ﬂtawuﬁﬁabf s#idring a
second portio aid trace interval .and whefein sai d puI se is

gener at é{ﬁ%énw;veﬂaﬁgé In, 3 Ronsprated, states during a ssecon

15 portion of said trace interval and wherein sald pulse is generated
when a change in the operation states oecurs. '

7. An apparatus according to Claim 1 wherein said
pulse generating means- generates said transition edge close to an
instant when zero crossing occurs in said one current.

20 . 8. An apparatus according to Claim 1 wherem said one
current is sald honzontal deflection current.

9. An apparatus according to Claim 1 wherein sald
second field generating means comprises an auxlhary wmdmg
disposed on said cathode ray tube and means responsive to said

25 pulse for generating a current in said auxiliary Winding that
produces a magnetic field having said waveform that is
. synchronized by said transition edge of said pulse.

10. An apparatus according to Claim 1 wherein said
second field generating means comprises means for generating at
30 least one of a horizontal par'abola_ signal and a horizontal sawtooth
signal. |
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7. An apparatus according to Claim1l wherei n said pul se generating neans
generates said transition edge close to any nstant wiagAz@ogzyy ossi ng

occurs in said one current. 20 8. An apparatus according to
'Glaim L wherein said one current is said horizontal deflection current. 9.
An appératus accor di ng ytjo CM'HB QicRofding s@oenﬁnflm avigsreht ajachg

‘means conprises an aUX|I|ar I ng .di ed. on said cat hod t ube and
neans respon@fv@dol’%@h? Q@Rﬁw 8$h E’é@slét I @tad APARERCY ﬁhg@%ﬁ
-auxiliary w ggbsientiafly [higheic ehan ﬂmnef i hofizenyal hsynioypulses! inathé or m t hat
I s synchroni f‘@d%é %q’ﬁgﬁransmlon edge of said pul se. 10. An apparatus
according to ‘ein said second field generating nmeans conpri ses
means for generating at 30 | east one of a horizontal parabola signal and a

hori zontgl sawtooth sig ﬁératu cconii?" lolélalﬁ{‘ PFashetus according
t-o C ai m“10 wherein eac of salg als is at a
frequency thﬁpmmﬂl}gstaarﬁwlé@h )reﬁpgnwet F&rﬁaclﬂaPu &eg‘ﬁ%‘il Bgydc pul ses

in the NTSC gha#dethd ramp signal that islsynchironpseal étbusaﬁtmnkmgnt edgeai m 1
further corrprl sin svmtc% responsive to said pulse for generating a
sawt oot h ranf® s$3daap%{sﬁat i s synchronized to said transition edge of said
pul se. 13. An apparatus according to Caim 12 further conprising, an

i ntegrator responsive t g a
A o |§0 o %3%3?:& an mlqgigréatﬁ?n}sggaswso rtpﬁg:? F@Eﬂ g%%ﬁﬂd?oﬂspn 't

n apparpd us o r 0
Sa' d pul se g ih % m%hclgn gnal Ohvak ishébupﬁ-,dt toes#illi §écohd el ati ve

ﬁavd pulsg erein secon I'el d generating neans conprises a
SI gnet gener i€} lﬂ?&‘ﬁ%ﬂge“!"@‘@al d reset signal for generating at |east
one of ranp and parabola signals that is reset when said reset signal

oceurs.  15. An apparat iy acqer dpAgrfs AdtoRitky ¥8°CHith P fhrther
comprising, means responsive to said pulse for generating a reset
15 signal that is time shifted relative to said pulse, wherein said
second field generating means comprises a signal generator
responsive to said reset signal for generating at least one of ramp
and parabola signals that is reset when said reset signal occurs. |

15. An apparatus according to Claim 14 wherein said
20 signal generator includes a ramp signal gemerator for generating a
ramp signal and an integrator, responsive to said ramp signal, at
least one of said ramp signal generator and said integrator being
reset by said reset signal. -

16. An apparatus according to Claim 15, wherein said
o5 ramp signal generator comprises a constant current supply
| coupled to a capacitor for producing said ramp signal, and
switching means for discharging the capacitor, the switching
,; means being operated by said reset signal.

' , 17. An apparatus according to Claim 15 wherein said
30 integrator comprises an amplifier having a feedback capacitor,
and further comprising switching means for discharging said
feedback capacitor, operated by said reset signal.
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20 signal generator includes a ranp signal generator for generating a ranp
signal and an integrator, responsive t8 said ram.s @wgkyvat | east one of '
said ranmp signal generator and said integrator being reset by said reset
signal. 16. An apparatus according to Claim 15, wherein said 25 rarrp's.f

si gnal generator conprises a constant current supply coupled to a capacitor

for producing sa ra S h 0 ch ng the
capacitor, the sw??thlqﬁﬁ @%&tﬁ%ﬂﬁs%ﬁa#‘gg:@ﬁg}g {V&ggi gﬁﬁa 17.. An
appar attmnpcsrgnhlngenaratbm coatpridesr ai iconstants@uirransgisupply conpri ses an. :
anplifigs déagé 5| t chi ng

neans for @éﬁ ﬁgraglé]‘g sal #eedg&c@ég%am EH{& g‘gfan a'(t%e Y 2{sigil ?Mr eset K
si gnal . first mnsmoapphrmra ehcwhmsngit%ﬁnaoat% 1whergiar said sai d ranp signal .
gener at e SFULOF | é&%pﬁs&@nﬁﬁaﬂhpliﬁéxeﬂiavﬁﬂgphw&iﬂtﬂc‘kdda aditbt,r & capacitor

f or “produci sai aflr rapsi stor. |n aIIeI with .
sai d cafff9 %ﬂ%%@%sﬁ%@%l g§aé90 Lapagito 5 f| er having a
f eedbacwhergiacisaid ; firstsand nslectomhstraxlsxstorn Are eddnpledvl toh smid drdseedback

caract  eadl UAE A AR HY Shpos SHRT hald FeRUBHOR SoliRiERLD o, {0,521 ¢

di schar #gsd digchargedr byesaid grset s1gna 19. An apparatus according
to Claimi1, wherein sai d pul se generating neans corrprl ses a transforner
having a wi nding B S co led in series: \C/ht n: horj ontal
defllGecti on wi ndi nij fé“b‘alaﬂc prding o) P

sat ur at pglzesig %h@rfﬁiﬂg amaansabuhqsrﬁm s aﬁ'ﬁlsfbrﬁleifohavﬁf sal d’lﬂ@m S

transfo apparatus ac ordJ f‘ﬁ corrprl Si ng &

first o sﬁofoupgdp §%"?%‘§ _ ﬁﬁf 5f°§ Wset signal at a

pr edet ewinding nongedeﬂm saidapulae mpom i |cham,genbetw,¢mnge in a saturation -

state o 0 r u gratus accor di ng
sf‘atgf)ﬁ%vﬁegriefeza‘isnal§ Ponggturatibh s 8 Gislaeé%n I'ng-e

to Ca reset - srgnal ge. th-at occurs a .
_prad'et gnségrmer. ' '

20. An apparatus according__ to Claim 19 further
comprising, a first one-shot, responsive to sald pulse, for
producing a reset signal at a predetermined time delay relative to
a time when a change in a saturation state of a core of said

20 transformer occurs. '

21. An apparatus according to Claim 20 wherein said
reset s1gna1 has a leading edge that occurs a. predetertmned _- \J
interval prior to an occurrence of a flyback pulse ‘and a trailing '
edge that occurs prior to an end time of said flyback pulse.

25 22. An apparatus -according to Claim 21, wherein said "
reset signal occurs about. 1.5 microseconds prior to a leading
portion of said flyback pulse.

23. An apparatus accordmg to Clalm 21, wherein sa1d

one-shot produces a signal that is coupled to a second one-shot for .

30 producing said reset signal after a delay time defined by said first-
one-shot. :
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interval prior to an occurrence of a flyback pulse and a trailing edge that
.occurs prior to an end time of said flybackepul se. 25RCA 86,290 22. An
‘apparatus according to Claim21, wherein sald reset signal occurs about 1.5
‘m cragte‘conds prior to a leading portion of said flyback pul se. 23. An

.apparatus according to 4 ai @ %ﬂlde&hgfsf,ll ,‘?&q“gﬁg s&q-h Fils ces a signal

that is coupled to a second one-shot oduci ng % set si-gnal
after a delay time def |ané'@'-b?d%aﬁaa Wb%t ta“ evacyasc %s\ll deo

-d: spl ay apFareﬁwlso d&OHpaisijlfsa soaegmtdu@ Posediyatt ohe end! ofli sagdaemeslapaat edd
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gai dI el eqj r orenyebopes said yelpctroncigng assernbly rproducing t st ekestion beamt er
at electron Alde0 z al

defl ection vmqﬁgﬂfa?@gdggr#gl n d\}e?{%c%fgieﬁp‘ggtaﬁggh Rglﬁrllgn 8(?1‘1 psrtacl)gum ng a

mai n defl ectissmeengid in | o a beam path of said electron beamthat varies
in-a manner to vary the §hefi "Hriznial | defiedtibn aehiding; andas smiaiu

generating a defl ect curreng | east, one of sail d t
vertical def IVé’GPPGﬁn WH‘d‘P&n ToPRF UGG Ay MO, pgffe\%ﬁﬁﬁ ﬁfl@hgh i s
coupl ed j@ 1@ beam gsathi of smddel@n&mhebleam ithat wiami#isn n f & rmpnoelidonyary

pul se signal ,in a con nd ansformer having a transition
edge t hat |s¢l Ef&’ d%%'ﬂ gﬂﬁ’dgéer& (Hjn current is at a pr eﬂet erm ned

l evel during a per| od aheansolforeQEBeIatmg aurdeflaction awTends i nat Jeasty said
pul se signal § r?fdrﬂa?(hn&q}e?ﬁcﬁl eflectif! whiiggesponsi ve {0
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Wi th saiflgdelyRg wms esaid 06Re - d&iecuon winding £6r pfoducing diaspuise
appar atus, CongnalS in°a second winding of said transformer having a transition
edge that is indicative when said deflection current is at a
predetermined level during a period of said deflection current;
'  means responsive to said pulse signal for delaying said
20 pulse signal; and
means responswe to said delayed pulse signal for
generating a second field in said beam path that corrects a beam
landing error of said electron beam, in accordance with said
delayed pulse signal.

_ 25 25. -A video display apparatus, comprising:

~ a cathode ray tube including an evacuated glass
envelope, a display screen disposed at one end of said envelope
and an electron gun assembly disposed at a second end of said
envelope, said electron gun assembly producing an electron beam

30 that forms a raster at electron beam landing locations on said
screen; |
< ' | a main horizontal deflection winding and a main

: vertical deflection winding disposed on a nmeck of said cathode ray
S tube; |

| 35 means for generating a horizontal deflection current in

| said horizontal deflection winding and a vertical deflection current

in said vertical deflection winding for producing a main deflection

-
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a cathode ray tube including an evacuated glaés envel ope, a display screen
di sposed at one end of said envel ope -gnd an el ecREY g&ugggssenbl y di sposed
at a second end of said envel ope, said el ectron gun assenbly produci ng~an

el ectron beam 30 that fornms a raster at electron beam | anding | ocati &g on

eotron beam 30 that form & |anding | ocat
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def | ect pradetermined magaitude tonproduce | acpulse whernsaids at a
predete f@d&grtﬂﬂéﬂtmﬂi%ﬂéoﬁ%ﬁrﬁ Rtlge When said predeterm ned
an

magni t utle occurs; ans .responsi ve to-fali ul se for generating and 10
synchroni zi ng a wWERGANS FESRONSIVE i Saidopulsend0T| gepprating &d n said beam
patyp angyndifoniZinigea waveféandefice sécond: fieldatha! i gedlerated deam | andi ng
-l ocation .t,o,correct fordaﬁgﬁl ect.ron, beam I@ndl n rg{ such t1'i-hat tsal d -
wavef or Sy bEAN, Rath And that, Viities i aSordance, vithy; the, yaziation of * ©
‘the beam landing location to correct for an electron beam landing =
error such that said waveform of said second field is synchronized

by said pulse. N
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