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I'N A DEFLECTI ON YO(E T invention relates to a deflection yoke corrector

that provid m\““ e, raster conm error correction In deflection yokes
for cat hodeﬁm\m ) having three horizontal in-line electron beams

R) G and B. the &e6hex green and bl ue beans are required to substan \\\\\“\ \\
converge on the CRT display screen A deflection yoke which does n \M\“
dynam c convergence circuitry is referréd to as sel f-converging yo n“q({ge
self converging yoke, the field intensity or flux |lines produced by the

hori zontal defl ecti on MEIRIHARMONGI ENHAHGE@dnhAflﬂmejo__l@“@ener ally
pi ncushi on-shaped at a portion of the %okoee)ﬂ referrk%d %Oﬂ%] t he

. ! TRe invenhon rel 1es t ecfion of thot pr0wdes
defl ection region. that is closer € screen

Consequent |y, atoraxginpln (@d| aend @ﬁ%@@ﬂ?chqﬂhe magnetl c fiel d | n the main
deflection region of theln)’@&%e‘t@n%&@ﬁﬂﬁrccﬁﬁodﬁf ny examten t hevhhahleecent er
edge of the screen, | ?o as the3oq(2{/%§7 § 0|nt than at the
center of the sEP¥ER OSU Wef‘?%? P NRAURT FoF it KTOWA' 6 Fuubis beams

n sconver gence atg dearrekaioplsepstohienly obeieapk drouhe poRht d‘Fylpvcadcrégr; the

horizontal defl %ﬁé@@nwkb \bﬁcﬁ%r Mt @gu@é P RREr Qﬂfons@g@k@e %Q&U.m %n
upper one of the pair saddl e coils is placed around an upper an

envel ope of the ¥&fed é?oﬂilée"ac‘}%?'i%t ¥?%epl ane The hori zontal pl ane
intersects with the screee eff ddee@Rb wdiengedicdimtaont at faxirgs )ﬁ)r@kﬁudehie CRT

The other one Of &REF% %gﬁz%ln?ol C8é eschbﬁ an@ﬁsd ﬁr&)ldng(ea nIOQlY}ﬁFO(plal Of tJ'e

envel ope of the orrzonta I"ane cone shaped I'nsdlator or
pl astic |iyfer hasnagey ﬁﬁéﬁds"%”rﬁlhé?@édm*atéémai* é’ur‘ﬂf @G- (fe%d (vt he watd| e

coils so as to %éﬂé@léﬁdebﬁﬂmh-ﬁhes @ﬂo@&tﬂoCthfalsﬂ@Eenhﬁén N UGeR Sosbasantit hat
is, in turn, surrounded gg wLoroi d; I tvert| cal, dfeell ectt#gn cgll am?luntd ar ound
a magnetic coreo'i'h%sg “h f%eézrm cﬁﬂ Ver't? CArHeF | S i on e aN T s urtBEREE at

| east a subst antr¢abn porite onkofs sthegsk adt foc ekdpmere. firatghtiqentairadgesal threunds

at | east a substaRbhaler@d kOMHsOfhet BeosRElIHRBUE Yol HHE R MEUSHiON,6haped
hori zontal defl ecti on f|eId in the norn deflection regi on of each of the

saddl e coil3 hasCgef| WENIENLIPUN P EHE VORI Py eErCT nE Y eaERE Y bk o
el ectron beans, easbhepid he gbestaomdbgams f or m beam spots al ong hori zont al

axis X of the CRT, thaty, L8 &t HANEELh Qﬁ%eh&:n%ﬂ%o\{'lsc' %B%u%fnot £ o YL&ELy

el ectron beam Therefore, the pincushion shaped hori zont al ection field
in the main def ISEEERTPI efji G'ﬁpé'f PR SHARY YosSteeriels 1t (P"?C@G’u%réubd\&irdt h in
t he hori zont al dep%CtHdD‘nof ofn cevasber opriagduced dysvehe gb:&@ﬁrdﬂhﬁ@&ié’ orhebeam

relative 0 O Wlhon on?ol or{ea%Lers%: S w:q\uﬁw scpélentQQhé Pd#elT gorg%/o honﬁmtol oxxs )p cT

2002 2 Dblue el'ectron convergence error
hori zontal coma e RE) TH@mﬁ"aeflCEf‘eth'T‘@aPP‘}'erC@dm'é@@W CEIPPPWg'OHeV\MiHang
d~str~but ~on i n i8e kedoRObE iHANCOf, LA iHRf ndrbentsasidhe ;cebrh@ shd’ﬁ%@rmﬁﬂ)ior

el ectron beam entrance fegon, thal RrOZUSRR.3 PALIFh3 ARG NRL! 2002

coils so as to surround them The plastic iner has an outer sudface that s, in

25 turn, surrounded by a toroidal vertical deflechon coil wound around a

magnehc core Thus, the toroidal vertical deflecton cod surrounds at least a

substantial portion of the plastc liner that, in turn, sumounds at least a
substantial portion of the saddle coils

The pincushion shaped honzontal deflection field in the main

30 deflechon region of each of the saddle coils haos o flux density in the wvicinity

of the red and blue electron beaoms, when the electron beams form beoam

spots along hornzontal axis X of the CRI. that s stronger than n the vicinity of

the green electron beam Therefore, the pincushion shaped honzontal

deflection field in the main deflechon region of the saddie coils tends to

35 reduce a width in the honzontal direchon, of o raster produced by the green

electron tearn relative o g width of o raster produced by the ed or by the



5 portion of the saddle coils. For a green w nding distribution 02 5|QECT 2002
«saddl e coils) one type of hcoma correction requires a horizontal deflection
field ~n the rear portion of the saddle coils that is nore pincushion
shaped. In accordance with an aspect of the invention, a pair of arcuate,
first and second field hornonic enhancers nmade of, for exanple, silicon
steel of 10 high perneob~lity are ploced, €ach, near the rear portions of
the saddl e cods that are near the el ectron beams entrance regi on of the
saddl e coils. ThEUPEH SO FTVNSUEH COREE SERA 8¢ of [€eEi%!d At B EB’ietceaPween
the field harnontecernhancens iangicineckudear by onniahgt hevddlg Qrevensh @f ceoch
field harnonic e I QR A h_d] cated
above the 15 horlrgz?]g:}fg{on of egcgt({{et%%t gfjpeenglis eﬁp%tn elgbw{]?}%gﬁ%&tﬁ\f\o}eﬁcg
symetrical |y, beQRe t"h@ ﬁ@ﬂP‘i%snP@Ofiﬂ' apepedr ﬁ‘@%ﬁonl,f&ccf?ﬂ??*émﬁ%%r'%’?ﬁ éeOf
enhancer surg oungemanwmﬁ@scam@hcag pard gaan@&.n@a@Imls@’bundsreoumpebdanacbdnwer
saddl e cods in the \{y cl nl’ h(’yomo corre tLo reenx;[ersaén 8nzre ! eﬂe rc.])e ﬁf rlrswtt i1eld

har moni ¢ enhancef’ R ocat &0 ¢S er f'd°The Ioectr § 6 mTREHt o
the green el ect renmbeawhf%éo%eﬁ@ Htgih mdﬁepmﬁﬁmo@mer is I ocat ed

symetrically rel otwe 49 qa8%b&atcdbith ba o@Bgctaéfdhéth/%ﬁﬁorI ) Meorbiré@mel @atron
beam thon to the ﬁreen el Ect ron beam The hi ?W% the first

b | r
field harnonic efREREEP " ARENEL P e NG FE'S ge é@f?@ﬁ'ef RN Srﬁe'tcﬁe
rear portia of bige savdbellivore pigrear ebbe meed ted et roriche @Mmtreeicatdiectd t hat
2 5 near the gregp,:&lECidPNndeadBion HadAY binadde e'%ﬁ&rPB@' iid §haba DG

enhancer enhances the horizontal deflection field he rear portion of
the saddl e cods MRHrPYITRSHPUBSIE S Sﬂ"sb%fﬁrﬁ"reé‘?%f?f’v‘ée“f"ﬁe’f 2% "HEd O PRECGr een
el ectron beam Thenh@sighd ons of heak gdreorhor inzatitTalondef ked tof @nch ifiekichdrirobibe
rear portion of thg, saddle ogoddeéahdn o’?‘ﬁ‘%e I%gg{fﬁ SRS 8”|osc'a?e%e%b%0§”m$’“at
it woul d have beén W tHout moni ¢ enhancers.

cl oser to ofti mahomedifh Rers: éb?l%fﬂﬁfn%@ﬂ be‘oéﬁteéi Hegrotreie fepe! f%ﬁﬂ'yaﬁﬁm’at us
errblodyl ng an asp@ﬁ:{ rgfnzérh@l ldwentn@@ le@lehuclea aolaaérh@denrroweﬁ Ubeowss aa

in-line systemingluding an eyacua 0SS enve i S creen is
di sposed at one end s’ ng he BRVEl §) ope % el %ﬁoeé%%erassos%] ' %o'ﬁ g me

di sposed at a setigimdy ehthegpearn entsenas f@p@ﬂThe el ectron gun assenbl y produces

a plurality of electronhhbaamelimbAE Brharcd? iPi0Catba2802 13 tHeokhasRaRMi Ng
rasters on the s%e% Wg}gon defl ecti on A defl ecti on nmount ed ar ound

the envel og® and 30 d"S S AP RS PEUT | PKQFSP DFOROE Fhegee”
vertical defl ectiisorchieel gmmettidrdly gaibhed® pay Yt ab theFCRE bndndossetoifiee blue
horizontal deflecld @Bn GRS trﬁ%% R4 ?ee?\aQQJ:t?ont M@&naﬂ% lqbl$E>Q;§ﬁ<ngmry of the

dianetrically 5 op FOSIte wth respect to each other Ero ucing a

hori zontal def | e&tst GRS Pefmnr%eﬁwceateria%réceﬁa’pe rl‘ﬂff%o”’@ae fstot He™F ir ¥ and
second hori zont alregtepdrest iobnhe ebdide idued udestre Eidusiatirdry bebmcehrdue tonisat
formng CorgespondEnthd bleth R IEAN il A WA GRARKELRICHHERALNG ~
a longitudinal directio e ca ode ray t core ma

magneti cal | y per feaBMeesnae derizpntql Feftagfivnt ietdin rergotsapPred! iy t1aidie eptsi cal

and horizontal dekbeetd eunet‘&édr@n tedrh eeldh»feodeBfotn%Ehb‘ﬂfe gseed@@ﬂ@acbédmt he

vicinity of an oyter s rst |at

packet of the fi #é? ‘B3 |' @ﬂfg‘ﬁ h@éf‘?i Cmﬁd(‘: le% lhelrgorl ROTH reOfvt:{‘\‘/I Xl ?y of

t he beam ent r anceoénd rodde herd oriczerivrabhaped Botivaet dovddgd mede behe vgbaut
assenmbly. Ty w gl AGGRAGKBHCRMNEROLS. IS i lel.PASEd 1d > RRlBESME Re &k Of

t he envel ope and the field former nenber. The field fornmer nenber varies a
strength of a Fol?PeP® O65149%i ent of the horizontal deflection field in the
vicinity of the beam entr aheefiertebnt gorwoiue cemiaodheamdnanghieny cértirelinvention

associ ated with tr};l;ﬁr'uchélq !éz&m'\@tye c?‘yj IhGed 'opr?:ncf?\q’r?\e Rls@anﬁxc?udnrld WAt £ 8 S1eR

defl ection systemin | ection an aspect of
the invention; FI@JN?”ZG"'QPP u%tq*sét%§0§eer'b§§p§% Pf)ﬁ%‘F ei?ijé%'g% eaveﬁ?%e‘\“

per pendi cul 8 t o adt®nZgat Rsdr@R iPanpoa of casqmine ofd saddé encabbs vie t he
yoke of FIGURE 1 air _of field harnoni nh i

aspect of the invent quo(r)‘ngf’ha?ss PRV i HEIRF zoﬁﬁ"r(ﬁ' ce%?raq%%?orneg?%g% tng%??fl GURE
3 illustrates a side view of the yoke of FIGURE |; FIGURE 4 |IIustrates a
partially expl oded side view of the yoke of FI GURE 3,



FIGJRE 5 illustrates a field distribution function of the yoke o F@OZ
when the >ield harnonic enhancers of FIGJRE 2 are not enpl oyed; 3 0 FI QU

6 illustrates a field d~str~bution function of the yoke of FIGURE 1 when

the field harnmoni c enhancers of FIGURE 2 are enployed; and FIGURES 7 and 8
illustrate top and side views of one of the field harnonic enhancers of
FIGURE 2. FIGURE 1 illustrates a |ongitudr fral sectional viewin

diagrammatic 3 5 formthrough on in-line, color television display tube
assenbl y whose COABTFOREINGalTSIER §ni thej 1P atBaN bYEM2CIoD 14 -JanReiaf) §15‘feay5 t ube,
CRT 90, has a mdotett @rdundD@e chvabpdé NErdC ol ér\@mcoofdetﬂée.dnubeum 90

=s) for exampl e of, thevne (. AMRATAZEY, HAYLOAC. 98] 86! FANoANILE, A0 and

a 19 inches V|e creen size er st'oo t
di fferent defl edeliontdrifiiectay ceilsserdhectiSeWddiT sreade %lsi?ﬁééﬁ @ﬂ@eB'SO'errmt e

from displ ay scCipeBsiR2whdsgbdSoeddir&Ber Br bidaﬁdabeu:hman@u aéné%osirwat ed
~n plane X-Z The | on i i pl an cent ral

| Z |~ th
el ectron gun cefit &% eg %‘lég%br}gé h%?(el‘ éﬁﬂgh A?E%E)OO'HL(? dRER gézo'qoorl Cge(gﬁ?fé‘ﬂ
el ectron beans RoiGnandeBo dllratly af eondiectore fhrmiraeerrreandndina érsheadrsgcond

respectively Th%fgroe%awgo R8s @%mj@g A d %d.ruaﬁa @.L&%A% he g the
blue and red el ectron beans are the outer el ectron beans in the three of

in-1ine el ect rof@®&4fs ATHE % MSCEr 8h MEARKCHY é’%”@ﬁﬂ?’?e’ﬂc*{eﬂo lﬁHE‘P%’?ﬁ“iCﬁ'IM y
conver ge aro t he cGRpledi tophayesicaiesn Riizéntsledidficctnvenigi ng defl ection yoke 55,

enbodyi ng an aspeglsepf fomgr H?e Tr'lsOanpés%d”PQHé Qi) o?%-ﬁ %té‘f%ﬁo&é‘%ﬁ‘ dt

suounds a portion of neck 33 an tion of a conical flared part of
CRT 90 Defl ecti G?PHRASKE b5 firsl 'P'ﬁtcr' 'é%“% ATk %f‘e*f‘?erﬁi’l"ﬁﬁz%m'ldeé§§’@?b13?/' 77
fornmed by a pai nha@fis Sraclﬁﬂ Sichag of 10 béﬂ:rruppi@dincﬁadﬁﬂi of cnd |hoﬂi£baﬂd)fdéﬂb6hcp\al r of

saddl e coils 10 | aroun of e p 0)
above a hori zont é)lﬁs a ? ‘?}% 2”% gssgr%bb]fy axes%gngngo%g%f %é&?ﬂ g ﬁoer%s%r?tgal
pl ane X-Z imt er@éﬂ%efw*"tehn%@? eéthe 2neflopgh e@ndReafarhdois’ imenben TaxifigldX of

CRT 90 at the V%rfnté?arlneﬁw%eﬁ Qhridf osﬂfe‘?@ﬂw P cpfFo@neQ &Rt Jhﬁeoﬁ&%mene of
the saddl e coils %eenvel ope

of (GRT 90 bel oviHBF TSl AI SraeP 2 v CEYER BRIy Bpsatrs e
respect to coil dBaEAesoppurtiost wmsmbabﬂmfmeémfwlﬂ &ueh as plastic whose

shape is substantially thabu@& Al EHIEL D GERISER 80stéA .aénua.nelasaén%chdmer 1
| ) has an_ inner surface a surroundi ng an upper surface 2 of saddle

coils 10. %f?astlyé’k?l‘?f@t?ocﬁ"”ﬁ A28t QUG NP ce 1 1 b that is surrounded
by a field deflection coilrcrsenblyus88tel onnedody sactipamiat déwt or obdalareoi | s

99. including cads, egr%ﬁ% 40938622:@!3%%@9%%(@&@098%@;& w@?gﬂow@k%%of

upper and | ower core ~ons ective a core
of soft magneti OMFHFURE APNE6 PIT 2DIP dogPPTe s T%r%ﬁmbféjﬁ‘f‘alord‘éﬂeébf’i on
circuit 178 30 and nr@@httcﬁw 99t arl’oeldéerlﬁfhkﬁl)boa'\d/ebrfre(ﬂnah deflection c~rcu~t 177

of a tel 6V£§I on receiver ng%fm%Z{?%Isofm% W%W oq fp§§?% gferg;@URE ar end turn

portion 9 adjacent el ectron guns e gun en This end
turn portion is bent away fiGn4 hetratssio Qﬁﬁlmewqw sidelMewcefi toa vgenetal |y
transverse to axSyré A 3 5 second) front end turn portion 19 of each of

I ils 10 ~s |
saddle coils 10 ~s | ocat edFlGUI?E 5 iltlustrates a field distribution function of the yoke of

FIGURE 1 when the field harmonic enhancers of FIGURE 2 are not employed:
30 FIGURE 6 illustrates a field distnbution function of the yoke of
FIGURE 1 when the field harmonic enhancers of FIGURE 2 cre employed; and
FIGURES 7 and 8 illustrate top and side views of one of the field
harmonic enhancers of FIGURE 2.
FIGURE 1 illustrates a longitudinal sectional view in diagrammatic
35 form through on in-line, color television display tube assembly whose

longitudinal axis 1s indicated by Z An in-line display tube, CRT 90, has a



2.5:0 C T 2002 -5 adl ocent d~sploy screen 22) referred to as thezsﬁr@@ﬂ' 2002
end, and ~s also bent away fromaxis Z ~n a d~rect~on general |y Transversed
to axis Z FIGURE 2 illustrates a cross section of yoke 55 in a plane x-y
that ~s perpendicular to axis Z ha~~ng the coordi nate Z=Z1. Axes x and y of
FIGURE 2 5 are in parallel with axes X and Y of CRT 90 of FIGURE 1,
respectively. Similar nunbers and synbols #¥n FIGURES 1 and 2 indicate
simlar items O functions. Afirst lateral wi nding packet 1 Ga 1 and a
second | ateral w#intiengopaekBent19fateofute] GIRETD 't Hat «RPelfd 9fntha dPeeet i on

of axis Zin a mmwalOIBov&@Wéﬂ%ch)erR@eZQO“dG&ﬂI’Jﬁ)‘aerMh@dlvﬁgvdM&G@%r\N of

ol 10a with a pOrhieN.ob.Colle 309, KAt &3 DA 10eShaNDeADEL GRE 2o

Simlarly, | at er’a ets I'ne"a Ccofrespon
wi ndi ng wi ndow w'smbﬁlusﬁﬁbnsfﬁﬁhg\ neck emdl 3P G ateelr R shekvdsaitemd eoiaint y

opposite wigh r erm@c:.h ih® a¥kForXgQfs M sm@ré@r Y. puzsh@ xfz medoh@tmn s @nuef | UX

| duced I's 10 ~ d [
pi noushi on- Shapeil St°'aBEBR 1B 5 SERE ARG B P A BITER U HE £ HeTarh

defl ecti on regi omrpdutmttheé dhreé doeront@ gect@andb@@ms karf ttodglintbatidre the red,

Consequently) t eénrdnéoaaélbe@!ﬁisl%@éé&ﬁoelplﬁbdgaeenté&fr@al&cdﬁfd @%e% egi on
of the yoke ~s sironger at, for exanp he right-center edge of the

screen, referred® P AsOEH C:‘:’I‘do”"\él Bk "rﬁ’&u’tedp?if"ﬁtfo"t SAMAEE He CulRt &leCEP t he
screen. Such fi ebebmoinuhe froedict in-ling deromn demntie A elentrst DRU@E @enetuatqd f or

20 exanple) the @ s%babﬁf%ﬂy\*;m%n ggl Aline Hﬁ%g%ﬂp@ SE%%H%d in part) by

enpl oyi ng a predeterm ned istribution in rear portion of each of
saddl e cods 10 near an & %t%ﬁefﬁé’@nﬁ’%ﬂ%f‘%é‘éker é@l%ﬁb@Y‘%@”ﬂSE?ﬁquyh%f a
coordi nate Z=Z linsdt@ibntibahowntdrbhetrist@pesh bt iz anbahadef petidd ennbbiebd i s
produced ~n the rear_ partion of horizon def td-0 a 10
Conver gence erro?soaar gog'(())rnr 8fct e8°”°°'t Re tﬂgred pg f kﬁfé’rq ;beeﬁl%'r?nofofoég 55)
bet ween t h&5beanneyxfies ari@eeﬂmﬁeamc%gusww? ygdzreecsgv aGeometf rspdédler orls  at

the extrene edgeg. gh &mrdbgenbaabusmbe@rmhar&mcgﬁJo%qﬁeeeo.nsmot xb%l@é@dtor'b@% on.
The wi nding distributio

n, coil or. correcting various
beam | andi ng err@? é‘pp'ﬁ‘af'g gt C"b?”‘iefosﬁﬁ pf %’%]a% @Z)Ogﬁﬁ f‘%’]zg?lff’ glapge gznf@{fgﬁ‘?on
shaped field nononickesr Kidng f @f @HtAI hongnip treret X’riCIomecbrwécmre)en R of

accordance with ag SFRESL Rbibhe: bﬂé’ Qfo 'd?eﬁ' ooaofnﬁé K/er%otaée%‘r@to‘? sEhegh dofpar mers
or field harnmoni ¢ enhancers 8a and for exanple

ent~reiy of%sili€Bhet B °hglicAg Hi ’Gﬁ Sﬁ’é’Pl‘?eﬁﬁﬁ’sl % 90'59@3 pf dleed é‘éﬂ’:’l‘?d ®n
outer surface 1 ibwer dfaifplbasthée cedvierpe dl.CBurhaceldd Honishtblopainedxlaetween 3

o face st oor) SRR TR A QUL BILARPLaCREES D MMET
surface of coi| matenal such as plastic whose shape is substantially that of a frustum, referred
to as a plastic liner 11, has an inner surface 11a surrounding an upper surface
25 of saddle coils 10. Plastic liner 11 has an outer surface 11b that is surrounded
by o field deflection col assembly 88 formed by a pair of toroidal coils 99.
including coils 99a and 99b Coils 99a and 99b are wound on a pair of upper
and lower core portions 66a and 66b, respectively, of a core 66 made of soft
magnetic material Coils 10 ore driven by a hofizontal deflection circuit 178
30 and coils 99 are driven by a vertical deflection circut 177 of a television
receiver
Each of saddie coils 10 has a bent, rear end turn portion ¢ adjacent
electron guns 44, referred to as the gun end. This end turn portion is bent
away from the neck of CRT 90 in a direction generally fransverse to axis Z A

35 second, front end tun porion 19 of each of saddle coils 10 15 locaoted



250 CT2002-61 oo Field harnonic enhancer 8a overlaps and BrddaEsT 2002
portions of |ateral w nding pockets 10al and 10bl of coils 10a and | Ob)
respectively Each of the portion of packets 10al and 10bl that is

over | apped by field harnonic enhancer 8a is closer to electron beanrs R G
and B than field harnmonic 5 enhancer 8a. Simlarly) field harnonic enhancer
8b overl aps and bri dges porti ons of packet $€710a2 and 10b2 A mi dpoint of a
wi dt h di mensi on of ea ni ¢, enha nd 8h of FIGURE 1
is shown illustr&?fy Qd'%\o Ybseci’r%%n? cat e aF 003$%|3§r§ e%d Oﬁfg PPN

har noni ¢ enhancec\SO\BaOfa\nWS%maq elremhazoemanlerp”t/h@nwecslemf@ylxefl t he beam pat hs

where the three beans apgupReb u)(ﬁftroh];pod@rfolsse?éc@‘n@n%f%ké 56 antl Men;r he el
portions of saddle coils 10a and 10b ore inter ose? bet wee har moni ¢

enhancer 8a or 8BeRATTHECK DHO¥Y F(S‘ﬁ“‘@g '8¢ €RE el”ﬁe‘hérar?ﬂn‘i 8f gfthéer s
8a and 8b asbe | oc@t edowptetetithi @ |X/ anelYabf ORTt0 afkHGURE bf refb<StiREly. 2Siddjipper
hal f portion Bbl and.d %\P@rsypl%lfs .rP?lbbh@@l IR Btk 'sﬁlnlgr laémmnmcﬁmaﬁcer

8b are | ocated }/rmetrlca tive to axis x Simlarl

portion 8a 1 and 'P*dW@I‘G’h"ét'l“?'”%@ﬁ’?'i‘%rﬂogé?“é’foPF%‘PQ:P I Aol E'”@rﬂ?&h%’ewoé?a"fare

| ocat ed synmmet ri paURy 2 niedtadxiand ibh @ @irdcsiox dEadhs Dfin ki rebehdnabntive ieHGUREETr S

8a and 8b that ig %lr%gac} Kiroth r&Hg&gv@o?%!f ‘?&9%&1'&%3&5%@%& H’%Ho? cﬁr med

by each of rear €nd portions Sor sectirons o COi

in the vicil®ity 8fowhie fiedh entrigiveldtergi wincdo, PPeietepped ‘%?ofﬂerrrﬁape
Z=Zl . Field har neam&penaua@aamdlﬁ@,w.rﬁwwwmlmb icoiIph e eddbBbneRNdbEHe8 ~~
+30 and r~~ d “ gJ e gp trk;?);(st))(et en ¢ axis x and the side of
wi ndow W of COI| T(Tae' %Y Pﬁ?ﬁs'?“f'h s Ef"lc s XS IS Ed har moni ¢ enhoncer
8a is located closer tonmée‘ﬁefderedlfearrﬂgn '"b@amomt:ﬁ@mt@"t h& ofy FIERRE dl @et r on

beam G Field haﬁammgrr%har}ﬁ@ae %l@né@u,t %%Lﬁdofc HPRH §t0a to@a,ohlyfemg 8,»%% ron
beam B than to the green el ectron beam har nmoni ¢ enhancer

enhances t & str&igtas 6t o e MG 2eIRAP  d&PractIb FP¥"doish eRe?s Bigh 10
portion of saddl gusoid sCatennedtihethel bombibinl afefi8ct®nchmd dr et evali-Lellecrear t he
red el ectron beam g e atd yaud B 4BAbeNERF BadpREMLHEAIEAR, Repm & 1l el d

har noni ¢ enhancer enhances th ren hori zont al | ection
field in the reaf Beft (6 eof Ioc8f I‘Ee 10 9 AeEhEOYT EPHY tbot dBBrafintfat & ez,
near the blue el egbeamdeaad f&luatiavenityas tkhawvn neaedidee mgresrergdrert a0Mmobeam
GTheresItls t flection field in the 3 5 rear
portion of lét he sa%f%ﬁ&e m% §18 |O%Q’P,§§}.| ﬁfg)'ﬁe pi ncushi on shaped than what it
woul d have been wit hout HfCP@IOd'S redurshi & eatapc 6/MPITR0aR P SIS TGRS wisginoy

z50cCTr 200z dbtri)h%rdlnk@rém'&bﬂloﬂ@%ﬂrcﬁ séad@n@anbo GaUSen LRetyh @Ebm()f
the rasters forned

tr on._bea bl ue tr 0
i ncrease rel at vveef"go%/??aiegfo& 'of 5'?'“5‘?18p18r f&g{i o U%e %P&QHE,”} ﬁhos? e\ﬁay
cl oser to opti mahotmotw deffeciot | feid nayprl@eiug@ﬁ a'iﬂnézfd3 rsaFIPGORE  3f | hdragtiplat es

a side viewand H.@REq 4sdddlé1%roﬂ@tl§s c%nv@gs,@wéi%drossl de \ébﬁéﬁét%tnh @ep%w al
cutout of yoke 55 of FIGURE 1. Simi|ar Sé‘a nbol s and nunera Sl-4

| ndi cate simil ar SefeHOIFOPRREYPHENSS BHW @Jﬁbgomc%‘f'é””ﬁ’beq"émg'ﬁé‘\%ﬁo%ssdbel ng
formed by upper goke spocCeiooridarcandt bye lsxtemnecedgespof teorishlbh schesen aree
joined by a pair cgf're&géllk ttgept ec§<|t rgﬁ Fforr%Z%de%O&"srnB&roW nqaéoH?%l Qc?&st%fd
vertical deflection corl d around core portion 6b6ba andS wer
toroi dal coif 99BCoFOPERY ccawouawpéttqn@rvgcwcrfs 99°>L§°\ABUH§f'fa‘P'6Uﬁﬁ serient
portion 660 An aﬁﬁo@m&n&moe&%)d R&hurFBEMKY fbﬂodﬁﬁrﬂ'ﬁd opfidiathcore u&eas:nan
perneabl e material colle ts 4x of %bv%rtsl ca g,%l 'encg{&%% fi eA“ O@ d ate
channel s the col |l ected f ?C?O' [ Fell"d of *AisCk ¥ 8Tt he
vicinity 15 of a figbofodnaate figkZ Darmgni¢ [eeheeea™s b gsk 8058 RIGIHE ?S“CFQ’.FF tfher
away from screen ezambrwén%gr&l ARbA sZeeZlnovArgr ﬁc@g%@ﬁ'bo&w cfr@rpﬂ@cé@ each,
gquadrupol e field, not, shown arall el

with plane X-Z atonc881’eéllsr‘f5?% gt]?ZO ﬁ’l'sf{s"ccgf‘?ecﬁ S\J/ré("r%e'g 6?%5’?9? QB?A%']I
known manners | n vEittGOREefbchdroroieXpbadatn ortepsurioose®,cois HbrAni iomerchifaces ef
surface 11 b 2 0 0fi \BL3SIJGdd B6fer Yo heah 3§h9vwmea/d)9%%dh@raﬂfé;qmowet Lon 66a
and coil 99a that is vvoungt hereon are shown fted up. Also, a cutout in
plastic | ~ner 11 exposes, for explanation pur poses a packet of conductor
wres that extend in a direction of axis Z that forma portion of upper
saddl e coil 10a. As can be seen, coil 10a extends toward the rear of yoke
55 to a coordinate Z=Z4 that is



2 5.-further fromscreen 22 of CRT 90 of FIGURE 1 than the rearrrgsg @@Jlmz
of vertical deflection coils 99 and of core b6 at a coordinate 3 or
expl anati on purposes, upper half portion 8b 1 of field harnonic enhancer 8b
t hat abuts upper surface 1 1 b of plastic liner 1 1 is also shown exposed,
when core portion 66a is |~fted up. 3 0 Field harnonic enhancer 8b of
FIGURE 4 includes o portion in the di rection of axis Z betvveen coor di nat es
Z=7Z3 and Z=Z4 thgt pver ha‘p ort ons ,OEObOt rom I ) 10a a Or]gp t% of r‘?‘t
does not overl ap ¢or@“bp$ifce T ore’%‘:f ends® heérf roms h% scrseen IFGe of
yoke 55 than theindwar positetonO@indngdpe | anC@'fS I@QrC@dG@bateS@@@Wd'Van@ I3, 3 5
The strength or joplognst tdbdﬂfatsthﬁ:l”%gaeﬁd)@ fihgl d N&@Bﬁ&g By erRddbensqt! s 10
con be neasured&vv!ath a iitabl e C T 2002 8_

Suc Su
can be perfor me@" 9% Sn oS0 g‘?cé'ov—??%rﬂﬁ% ”6? EF'P@JFSI‘EOE hFHBCTSr o
gwen coor diat e eXEXicerwher simgooy: d‘ieﬂrat@rmmmane@onq@r Bdiovetinsonnpapraddeel t o

axis X the horizaphalordeldestiven i el RinicHBRt Bl BNAGT drlehsbhiofacn

coordi nate X=X1 varies separates saddle
measuring the stof &gt HOQS‘?OT%@“H%@?‘F‘& e q”iquBB %{SF'C&U‘?EUMSL FW%F'UW&HY%‘( Rate X,
for a constant ceeedionateel deZodrdmiate Zet!. Gietbbahanit entérOerscian &gy asede f or

conputing in a e i 0, t r
coefficients HC)\(,‘\%%eokﬁZ%%lnamﬁd&l-& Z%jmq é&tﬁép%&%ﬁe @grtw&% W B&AH@W {
H2(Z1) X2 - H4( ZIFeRactePhaEorieeantH( e repr SERDs o hedsta €atft NOBfanED '@'—'Pléer
magnetic field ofeobetnebt@itnofeld Remoti®@nBbitad 8o @ttt hed eeer gomak 83 of=2Zl ,
Y=0. The coeffi %fﬁ%s HO(Z2)) H2(Z) and H4(Z) can then be conputed for

di fferent val ues  of 'the coordinate Z. A graph can then be plotted depicting
the variation of each offFig@didrineniene>PdAceE)8o KREAL ardiad(er wereetfiemizt i on

of the coordi natgqhkdieldis d~st n@ubt on ubuBE hEPBIADA %ﬁ@h@rm&a%w portion

f tly b th
soddte oo 12 ThEREGHITLEE OIS e REAIELER A PaA o1 S/ BB REGP B A AP HE
Fouri er anal ysi « t évhimrgueppEt BIREPStioh| 8t reade ®oveer gna@pipodepi 602 ngf fidie
variations of Cq{%frrt'\bm: emh%ntg 5&)orlé%%te@”@%é@on@%m}‘&kk% Qﬁasc&f EéE%E 1

when field harnpni ¢ enhoncers 8a and are not utilized
illustrates a gri§h BRFIYS n§rIHEFariat Pots 80 dhef it h@“%’@é?f?‘tf“oé‘ﬁ?% fhen

field harnonic ejdﬁéﬁt&ﬁfcﬁngﬁaaramﬁieBbo_ajbe tetrinkd zeg. eddne of | rebd dnar pbRices or
enhancers 8a and gh, enfance,coeft | 1868} K801 iR %Q%ﬁ M oP et bQﬁmoéntﬁ:%gg' e

co~lS 10. e positive increase I n coefficient i cat es

hori zontal defi gegioBnTk fef &XPWDt%eCQCé@EFO‘ﬁoFﬂ‘oﬁ%? "é’fﬂ“P@C 19 Nseedes fRfr e

pi ncushi on shapegkowhen i bﬂidédh@étmah(kjr@r&@cﬂﬂm”%cﬁ Bboabepmeel 2than 2 5
w t hout them Beca e beans are nqt i fl cted in the
rear portion of c&?g)flgemeﬁg Oé(ﬁhxa%%%& p?ﬁ%ﬁzr\?%oryn S ny,h)glgl oAEa han

defl ection fiel dofmuébs the red beam R and t he bl ue beam Bto be defl ect ed

mor e t han we green beamde FRHSonit %hgy&e &f lsh@@a@de&sg& t@ﬁh&h@d%ﬁé@r@gemnt
of FIGURE 1 is coecth 0 It should e{c(-:g understcg inadif

defl ection syst &Mi9M WhCEhOcHFr ¥EET SHEIPHRTHD dﬁﬁj é’ém?rh'é b an‘beéa Ii and
t he bl ue beam B iboatbd defdr éc e biver @ecttdranedhed froedn theansdd) elbttedrdbéamner s
woul d be pl aced etp%G%%ER@f EMaRRY! &5 SHRACIRMNE b QRT QAUSE R ansaat i ve

~ncreose in coefficient H2 for correcting hcoma Negative increase in
coefficient H2 nd8eshan peldrivdtice Py PATCNi 2LrgddicoFobx dfprener gt i I d
farmers, syonetrigatihyite 1-01ax%es the @adelyciodn BEGOIREratThus ihdiofecettanpleen in a

first quadr ant O(I,-Ie )r(oensge%%ne Fle% ﬁorgnocr;uc egr(&%gceg Bé éﬁhoﬁk%ﬁ% gregﬂ{r){,\lﬁtl E‘ﬁ

former 8 may be place et ween (
broken |ines Fi efPQj'ZWdﬂhmﬂﬂ@Cfmhéﬁée!ﬂsW@a'%dp%Ofé)fOfF‘F@ﬂRE) i gy viedvhe <

tendency to incressi@nBRSizEIY &RV 8hE UNEIHENCA BbaB ANbiohd 6 Gh@CKedtote 5
points of screen 2én Oelec(f:RT t?eoorr(‘u)fG FTL!((EZ‘}%BSEU” 8 thothe %onzonm%e g(‘:/h%naﬁetlgii’]ndg\gcy to
35 rear portion of the saddle colls is made more pincushion shaped than what it

would have been without fieid harmonic enhancers 8a and 8b Consequentty,



i ncrease negati ve overconvergence at the 3 and 9 o' cl ock hour p QQEQBBZ
a nore positive horizontal trap error could result. Such overconverge

and trap error can be reduced by varying other paranmeters such as by

varying the winding distribution of coils 10. After Such overconvergence

and trap error |10 are reduced, the hcoma error is maintained,

advant ageously, snmaller than |f field harnﬂhlc enhancers 8a and 8b were not

utilized. Field ni ¢ enhancers_8a roduce ni fi cant
effect on north- '2‘%1.1 rm%”é?r@???/”cﬁfsn%%gﬁggég %‘?‘??or i odr{'?a? { er ro[sﬂers lofRed

af orenenti oned oedr@esiuer genver icwdrpad)aisiied. LA H CURESFZeanghd: id @t rat e
top and side vi eygno o tﬁé%\?@r{ %@‘rgn eRRANEL 83 Qby. 8okl 1EISREI Aeombm | ar
synbols and nunerals in Fl -8 indicate simlar itens or functions.

Fi el d harmoni ¢ ef4SGTERP "8 ti'fr"%'l?rﬁd FI GURE 7 includes a notch 250 that
mates Wi th a correspondiGuRErd Buitdatdsi geie Mew ondrregliRand dialstrgtet ioxiaxglothe

posi ti on_of 'the fieldNanimnienEnianeeionBubigebe hbufe O, SRhRE ol gigdd! e

cods 10 The w dth di nmension o d har noni ¢ enhancer | GURE 7
that is in the dPYBPISINFGUREX]4 "Z"?%'essé‘l“@éf'@’a‘st%f‘ﬁm"a”sn the required

ef fect on hcoma. The | engborel. nensisans Howhi & de.h@rrmacmenbgae%@rre&amh 8b
or the angle, t hggo d%gl owe;[ 8(3(%\2#(? ot ng ‘?}ch 8975.2\ r’?gl (?%%lr of restnl%nf’icld)uces

sel ected to obtaf® f qurr e on hco
the 2 5 effléct 0?22 Werel @f@'%mﬁrﬂ‘?@ @fnhem@@rd@‘recheromﬂa‘%‘?d'swa%@somnd

increase in the yael @éri.anwfoneoeutei GBifal B4l Z%o&r @n@deaeﬁearonGCo.Nwerseas,

an increase In the | th of fiel i ¢ enhancer RE 7
or 8 increases g qefog % KB Oaﬁ%gog\er%‘é%‘&e ST 2ggr %@H‘@ '8fde ail
coef fici ent HA(Zhodindkld@IRE pBrrogatBe rMidhesol ¢dilects ghuygtdt Q)fverﬁlhel féfieictiorh &eldroni ¢

enhoncer is sel e@n@@hé%é@'ﬂ\é'&ﬁeéeg 3R t@Btrb??o?\Qﬁ AetRdg o@tfmb@weem.ém
effect on hcoma and on ot her pz)araneters of 2002 10

5
CLAI MBS 1. A>di spra? PAPAEUS 22 BT €9y Voaec'iacft fHSHé ff‘ah rt‘li'"()%" T%)SCB”F”an
in-1ine system i ozltbch nepoadineearuat edaghassntemielfope, caquhgpbaly Btd. esst (22)
di sposed at one gpd of ,Sal geéﬁ&m loqgem %“ ﬁ‘dn%cﬁr( ISQH&oﬁ‘éswﬁP'MOM‘Qf at
di sposed at a second end of said envel 8  ectron gun assenb
produci ng a pl ur &PPEE Zé?éb@fr%feeém@elxorec B)C MRAKNPY? MACEPT espondl ng
raster on said screen upmreuzlzefd e6t dx@Rinclodl @lutasti, enpyke of dbjer BBtHeed b
around sai envel u 0. .a vertical defle n i 9 9 for
pr oduci ng g “YVert| ggq%“cfeﬁerctl ogr'?oﬁ e‘?"é’of‘%"agag Ca hhge 6?% dnd EO'PW]‘? Fr%ls%% lsand
second hori zont aioded [teereddre didven (ifleghyup-14380- Qaézewubfn a'ogfaﬁmeé 11 yepsoses,

di sposed di arretrt&aéiaromeﬁsb&eowstfb r&%pacw t redetd ozlh;ermt;oreanedn%ng a
hori zontal defl ection t ube

fie hode ra
and second hori zGREEI a%ff?’es k ”3)‘?1' }(?fﬂ‘l% RN %@per IRV aFI 6% CSHraL?(?tors
form ng corresposekmgol ildsexiands Becondhd eetoe o lyokd ﬁ@llfcng Cmmdiae@s [F1o4mt is10a2;

10b1, 10b2), sexteﬂmheg frbPh @crlaam%tadbﬁﬁ'ood&fr a&LRON nt:nsabdfeeamp%nroayoft ube;
a core (66) de of magnetically perrreable material magnetically coupled to

sai d verti cal anderﬂ%‘P'l ESﬂ?CA‘P”déP'fsec??l 8AY 8 1597€ cPParcLe PNy Eipaf?” of
field former nenbenstencﬁt&a p&bdpseaachpek B@osednoh rBtthef fdiat inorrhyniofenbotder
outer surface of f d<aL &k VHR'«JO”Q\OQ%C £10a%) of
a respective fi rsrt?O ﬁ%rl z0 eqsugg}f?ect% %ﬁ} %16‘“3 and an out teors surface of
a portion of sai @°fd ption é@@rsdneww. ng packet (10bl ) of a respective
second horizpntal defl ectibanh@@iohic(ddHahcebsb of IFedumEad indiudidls ROpPAGH lir0 NS

belnglntheV|C|n|t of, t he m entrance E id
hori zontal defl eét f’% g s 6%5 %ea\ ‘aoaﬁﬁ‘oéesfggn% '\E%Z'ﬁﬁ%@e% ﬁomg%o
bri dge said porticomotif cgilti i@afancs 104 bukthal daendPhgveimekerredio smied! pidesds
packet of said figfer RBF ﬂ%ﬂ&@éerﬂ%beﬁwo@@ BOjhonARE (S&ebsPOF bh@pdforsai d
first lateral w nding packet of sal d second horizontal deflection coil,
said portion of §8fedg‘? P SPORCE 4143wi ndi ng packet of said first horizontal
defl ection il and said pord steamgtf osamtdnsﬁrv rest thb ahegrdtioieldi ngrgackdt byof
sai d second hori zggyal cdefihesdd BY s Qb RELIG odkae%eero% 3GaNnRAGRRRNeEr
such that each of said portion o salal rirst lateral w nding packet of said
first horizontal deflection coil and said portion of said first |ateral

wi ndi ng packet of said second horizontal deflection coil is interposed

bet ween the neck of said envel ope and said field former nenber, said field
250 CT 2002



11 former nmenber varying the field strength distribution as descr2|5e(ﬂﬁ;§r 3002
Fourier coefficient (H2(Z2)) of said horizontal deflection field that is
produced in said vicinity of said beamentrance end in a manner to correct
for a beam |l anding conma error. 2. An apparatus according to Caim1l,
characterized in that each of said horizontal deflection coils (10a, 10b)
forms first and second wi nding w ndows (Wfront, Wback), respectively, and

uher el n each of  8ah feld&ofinLONAIRS QUBIREER R -BRnd £2l0P PRBRE) RALIGELY

out si de each of sai 1i ng An apparatus according to Caim1l)
characterized i nOVRACOSERPIRI ¥ &l Wirie sEfiBCeat brateswh ridliHeCPackepd o sai d
first horizontal odef &t hemosri ldeh@ttih agindchch. NMhewbiBEHO -1 WWLIhith &Joeklgiaeen)
and wherei n each le Vsoaieg (;ioergpesfsgré'{gr |rlrsem)ers i s disposed entirely outside
sai d wi ndi ng wi ndow. "4 MPERFAFATUS Aot ding to Caim 1, characterized in
that said fiSeld fornmer nEmbeasglts(Faneghyinerthantenathefshe emponedst figdiah o

hori zontal defl eginchth bt 8bstdintitd ReroV b dnbibMt 8boereh 2471 @&nREfoF o ook PE
el ectron beans (

,.B) of said electron beans relative to the strength of
sai d horizontal §ef1 & ib(?nu?eide?od THRAENVT F n"l“‘:t’qg/%?) Wnaﬁ”qnﬂﬁ'egelél%%{;a‘&ﬁ” beam
(O of said el ecturetiorseantour®r canffigpplarkidis B2EOr diddi4Zd) OF & poder series
characterized inybhyal g@i)ds fidofh thof OHARTXHEIHREISFM(8R) (&R selBKiRe SREhh of
horizontal deflection field nore @I ncushi on shaged In the vicini t% of the
beam ent r afe endMO9aFHF HRIT IS hariafe? Bert 6RAEEINS T 10 cCTEhPinidar! sai d
gun assenbly (44y=0hane Wiaiffididntsvoioizal RAX2e doele MA@ tduouthesaiod Eompdtetiotarer
menbers. 6. An a Y, el [ preY e (=T ' nSaid
field former nengg%???Sgl,uggg? t%%ggégﬁ(% i%ig]n%gf)ﬁ(t%d’na tgﬁr%%sg?ggﬁle%%‘ﬁ ratus
accordi ng to O affiff Wriogparaeeeh Py edefgenth HPHa di24P Qnd(HUD)Ost B uNRiRMPY HE sai d
hori zont al defl eebb@imt®izl $ie(dlARinbILYD) fBBHEN HR2NIB &Tet&itHidealc egtiteinepfbyand sai d
vertical deflection coil (99 99h) on._an .out.er e there
wher ei n saielé firs '%f'?"é'}”éi”' o?f?{%? Wﬁr{e()rﬁ)cjeQISt('@Léth%i '§ tﬁ’?g%%(glg og'gﬁgarﬁég%@? grOf
surtace of said iMestirdihormonic 3 ®mpued usigdhel fougier ARAYFIIEFRIAS: accor ding to
gb;au m 7I cgar acteri Zﬁd i ﬁ(l)@dh?ts maﬁrta_féafo @?e%pﬁ'\ Ebpisting ;Hél d/_ofi@rydmerolf f&?@h@ﬂéifi( §3a,

i ncludes a ng or_matin of said insulator
establi sh a posi Pb@h %s‘%ﬂdd%(pefﬂjy? r#e?bﬂg%és mna%'chgo%o”éca?ﬁ‘on ers
hori zont al def| eétiad #wiotesngtlféized1 OBYRE 6 .llufimtap pagrapiuslepictimg thengritidn€l ai m

1, charact gd zed o thd BaLinGaAd whihndil REABRCNEIHRAES s (B3PanBB) ¢ Grikoapaged of
a soft magnetic material havin h per neabi par at us

g a hig lity. . 10, An a
according to O aiﬁﬁ\dQPOE’Pf%{Y%cﬁnégri‘czeéﬁ 8Pnopd A0 seé’ihﬂn?‘%/éﬁo(?ﬁﬁﬁ“frép ffeMfe <" ( 8a)
8b) are conposed poftiosi dfisconiesta@eo. Thé pobiveapparad irs caeitcedi Higinticah aian 1,
characterized inynat: 33l o%aga.o%g@ld %w;@v@&spémﬁwfec%@m 'R 1 S0

(Z3-edge of 8a closer to screen) each of said horizonta | ection
coils (10a, 10b) PHMYSRiPRFRGREIAY IeRAY PATIIVS ENHIETTAT (229 2B)Crdrsehing™f i el d
former menbeys (8aho8biherX1B2BE6se0HeSbelEME e PRI tyledRBNBEaSR ceflrofedzanthal
deflection coils r r}apgo |orneo|‘S gcgilrqu,ntggdenpgngeacj ginSerh%n shaped horizontal deflection
field causes the red beam R and the blue beam B to be deflected more than
the green beom G Thus, the type of hcoma error of the arrangement of
FIGURE 1 is corrected
30 It should be understood that in a different deflection system in which
correchon of hcoma requires the red beam R and the blue beam B to be
deflected moreg than the green beam G, field formers would be placed
between different angles in @ manner fo produce a negative increase in
coefficient H2 for correcting hcoma Negative increase in coefficient H2 may
35 be produced by utilizng. for example, four field fomers, symmetrically, to
axes x and y of FIGURE 2 Thus. for example, in a first quadrant of axes x ond



12. - An apparatus according to Claim31, characterized in that a% @@T 2002
portion of said field former nenbers (Z3-edge of 8a closer to sCreen) is
i nt erposed between said core (66) and said neck of said cathode ray tube
(90). 13. An apparatus according to aim1l, characterized in that said
first lateral w nding packet (10al ) of sal d first horizontal deflection
coil (1 GCa) and said first lateral w nding packet (10bl) of said second
hori zontal deflecti on COI| 10b are_di sposed in one side of .a Y-Z plane of

sai d cathode ray’ PLHEY e imeaPg RecshierMaearddwthdi G patket
(10a2) of said fcb(stboho:fsl szwowhad baekh éedsi on coil (10a) and said second

ateral winding packet (1002).0fof8idhaRErdNaL) ze%n&aheg%flefq‘gw‘%hod‘!e ray

(10b) are disposed in th her | ane of said

tube. 14. An app&rdeu®d & dvrertgreyivel av%qnvemaﬁacqfeéu% 12 rP'EiRak hear d
first latergl w pshnetpackat22(d0zrt)ood saurt f.iThey ahom@ondal o defdedey iton
coil (10a) and said second. | at I n 0 sal.d. first

hori zontal defl €Ction 88?(?“\’6 Qe %nv%%g% i % @%ékgé%g%ogg%kng%rf%mqs hencef said
cat hode ray tubec (o r@md"/ﬂ/r‘i@r@”ﬁp' éfalpdefqu resld gaseif aluchioveicrgvgiaetast ofd.obl )
250 cr 2002 1g,90trsaksh QGG&RQ:eBQN J&m@bw@e&bmér&e sGEH bs 6§LO&)ﬂn ek sai d

second | ateral w n sai d econ hori zont aI ection

coil are dispose gﬁ‘gt ﬂ'ga%‘lfﬁl?é’r&s?%\ 181‘ Ag%{ YR z PP sRY eS8 9% ?‘f’noec'lrf?rray
t ube. . A ALA. AY. &e. BRAucEYAhe Acomn¥irgihis A?J."Abjﬁeﬂswfdmfdﬂ@bk#y 2stgatter than if

o~!. I 21 9B&(**] * ~y A Qmmnaa]&abﬁ@d&adoc%ﬂoc@bcade@@] rcotaLm@é&clﬁL@gLe%&ﬁ@] cajc
alotalcalcavl cal calneaheql i abeal ¢l cabasle Trlg Al s alag! do SR TisSk 00T

BFFI JJUTATgT>V{ vgégbiX] orcairta] cseftea] oftea] toe ajfoediandidmsd/peafoajecoanke:ia) cal ¢
a] ca] c(a] ca] ca] caleqleal cal ca] cal calca]ca]calca]c(a]ca]cal >W\\]4_akfzf}f*g
wg{ hh/ k} kl I | Mn\ n_nn} o! pp
t Euuv| wr mhé®Y] c¢] ] ca] ca] c%‘%‘éﬁ%aﬂ Caf &jled|daler] ¥y teg vigre (] e eerrer)iea] ca)
ca] ca] ca] ca] ca] cajdrake ahca]stabl eiglrea c Siakicatymormaed haingfdigwoddinds} kg | | Mh\
n_nn}o! ppqgrrUs indicate similar items or functions. Field harmonic enhancer 8a or 8b of FIGURE
7 includes a notch 250 that mates with a corresponding rib in liner 11 for
mechanically fixing the position of the field harmonic enhancer on liner 11
20 relative to saddle coils 10 The width dmension of field harmonic enhancer 8a
or 8b of FIGURE 7 that is in the direction of axis Z is selected to obtain the
required effect on hcoma. The fength dimension of field harmonic enhancer
8a or 8b or the angle, that is equal 10 fwice the angle (pl in plane x-y is also
selected to obtain the required effect on hcoma. A smaller length reduces the
25 effect of the field harmonic enhancer on hcoma and causes an incredse in
the variations of coefficient HA(Z) of FIGURE § or 4. Whereas, an increo'se in the
length of field harmonic enhancer 8a or 8b of FIGURE 7 or 8 increases its
effect on hcoma and decreases the voriations of coefficient H4A(Z) of FIGURE 5
or 6. Thus, the length of the field harmonic enhancer is selected to provide
30 an optimized trade-off between its effect on hcoma and on other parameters

of the yoke.
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CLAIMS
1. A display apparatus, comprising: a cathode ray tube (90) of an in-line system

including an evacuated glass envelope, a display screen (22) disposed at one end of
said envelope, an electron gun assembly (44) disposed at a second end of said
envelope, said electron gun assembly producing a plurality of electron beams (R, G, B)
that form corresponding raster on said screen upon deflection;

a deflection yoke (55) mounted around said envelope including,

a vertical deflection coil (99a, 99b) for producing a vertical deflection field in said
cathode ray tube;

first and second horizontal deflection coils (10a, 10b) each of a saddie type
disposed diametrically opposite with respect to each other for producing a horizontal
deflection field in said cathode ray tube, each of said first and second horizontal
defiection coils including a plurality of conductors forming corresponding first and second
lateral winding packets (10a1, 10a2; 10b1, 10b2) extending in a longitudinal direction of
said cathode ray tube;

a core (66) made of magnetically permeable material magnetically coupled to
said vertical and horizontal deflection coils;

characterized by a pair of field former members (8a, 8b) each disposed in the
vicinity of both an outer surface of a portion of said first lateral winding packet (10a1) of a
respective first horizontal deflection coil (10a) and an outer surface of a portion of said
first lateral winding packet (10b1) of a respective second horizontal deflection coil (106),
both lateral winding portions being in the vicinity of the beam entrance end (ENTRANCE
REGION) of said horizontal deflection coils near said gun assembly (44), in a manner to
bridge said portion of said first lateral winding packet of said first packet of said first
horizontal deflection coit and said portion of said first lateral winding packet of said
second horizontal deflection coil, said portion of said first lateral winding packet of said
first horizontal deflection coil and said portion of said first lateral winding packet of said
second horizontal deflection coil being disposed adjacent each other such that each of
said portion of said first lateral winding packet of said first horizontal deflection coil and
said portion of said first lateral winding packet of said second horizontal deflection coil is
interposed between the neck of said envelope and said field former member, said field
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respectively, and wherein each of said field former members (8a, 8b) is disposed entirely
outside each of said winding windows.

3. An apparatus according to Claim 1, characterized in that said first and second
lateral winding packet of said first horizontal deflection coil form a winding window (W1)
therebetween, and wherein each of said field former members is disposed entirely
outside said winding window.

4, An apparatus according to Claim 1, characterized in that said field former
members (8a, 8b) enhance the strength of said horizontal deflection field in the vicinity of
each of a pair of outer electron beams (R, B) of said electron beams relative to the
strength of said horizontal deflection field in the vicinity of an inner electron beam (G) of
said electron beams.

5. An apparatus according to Claim 1, characterized in that said field former
members (8a, 8b) make said horizontal deflection field more pincushion shaped in the
vicinity of the beam entrance end of said horizontal deflection coils (10a, 10b) near said

gun assembly (44) than what it would have been without said field former members.

6. An apparatus according to Claim 1, characterized in that said field former

members (8a, 8b) reduce horizontal coma error.

7. An apparatus according to Claim 1, characterized by an insulator (11) for
mounting said horizontal deflection coils (10a, 10b) on an inner surface thereof and said
vertical deflection coil (99a, 99b) on an outer surface thereof, and wherein said first field
former member (8a) is disposed on said outer surface of said insulator.
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members (8a, 8b) are composed of a soft magnetic material having a high permeability.

10. A‘n- apparatus according to Claim 9, characterized in that said field former
members (8a, 8b) are composed of silicon steel.

11.  An apparatus according to Claim 1, characterized in that said core (66)
surrounds a corresponding portion (Z3-edge of 8a closer to screen) of each of said
horizontal deflection coils (10a, 10b) and wherein at least a first portion (Z1-Z4) of said
field former members (8a, 8b) extends outside the portions of said horizontal deflection
coils that are surrounded by said core.

12. An apparatus according to Claim 1, characterized in that a second portion of said
field former members (Z3-edge of 8a closer to screen) is interposed between said core
(66) and said neck of said cathode ray tube (90).

13. An apparatus according to Claim 1, characterized in that said first lateral winding
packet (10a1) of said first horizontal deflection coil (10a) and said first lateral winding
packet (10b1) of said second horizontal deflection coil (10b) are disposed in one side of
a Y-Z plane of said cathode ray tube (90) and wherein said second lateral winding
packet (10a2) of said first horizontal deflection coil (10a) and said second lateral winding
packet (10b2) of said second horizontal deflection coil (10b) are disposed in the other
side of said Y-Z plane of said cathode ray tube.

14.  An apparatus according to Claim 1, characterized in that said first lateral winding

packet (10a1) of said first horizontal deflection coil (10a) and said second lateral winding
packet (10a2) of said first horizontal deflection coil are disposed in one side of an X-Z
plane of said cathode ray tube (90) and wherein said first lateral winding packet (10b1)
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(10b2) of said second horizontal deflection coil are disposed in the other side of said X-Z

plane of said cathode ray tube.



