. j ke3ekhf 6TEH ~ COLOR PI CTURE TUBE DI SPLAY DEVICE 7 0 C T 2002 -Th§)CT 2002
i nvention rel ates nver gi ng col or picture tube (CRT) display
devi ce. The el ect mmumummumwmrof the three el ectron beans of the CRT, R G
and B, will traverse g greater distance when 05 deflected towards the edge
of the vi eW| ng screen t an when di rectedy toward the center. Due to the
separation of the electron guns, this may result in a separation of the

| andi ng points of the three el ectron beans when they are defl ected towards
the edges of the screercOLORuRIECOURPEDNBEI DIFRf AecDEINCEI el ds, these
effects 10 conbine to cause the |ight spots of the three beans at lmmm\"ﬂlmwm\m
the view ng screen away fromthe center to be separated. This is

m sconvergence and results in color fringes about the edges of the *166166!
di spl ayed i mages. A certain anount of m sconvergence is tolerable, but
conpl ete separation of_the three 15 illum nated spots is generally not
accept abl e. M sconver deifcénYiition nebatear ted aaseléd aaparatiorobr pisslreleal |y
superi nposed g @ Pldigplaynasyile. a crosshatch pattern of |ines appearing
on the screen when anﬁfeg ? riate t is ap Iled to tbhe pi c}ure
tube. 20 Each of the tHied &HERDF off beé‘é ctaJ threg seleFtraphiveAmTag’ be
identified byhétSRAQl dk, Ghuasd 8B gredh trastete is grabitaar disyasaanmeeh by the
center epect @%&pe,@@e%mt@{ydtsh%ut Afle fearm. sean ik gd nd. Pl e v aghars.
respectively cro atch tterh i€ forned e red green
and bl ue rastde're;t;ted'ht@“@Sdcﬂtﬁsmateh pue épnt‘w&bpne@lqm@frﬁm eleckiom
general |y vergrcal ytnpricsont a 4 is Fv%rat%‘rq & §Pe'l£‘ﬁJjW§e?othec§f the
intermediate’vertically and horizontally-directed I|nes n a sel

conver gi ng ydReee tehectrpr| heamg ewbemy’chﬁv farex deflestechionacds thy edges

hori zontal deflwet sereaM. neh rlﬁht%ﬁn"fﬁé@n@@cM%&idﬁf@l@@uihb%\ﬁM§d at a
portion ﬂl, t he oke t hat oser to the screen

IS
than to the §ai" "@)ﬁge&ﬂéﬁﬁ |t99a't'9%t g‘iRPéﬁ ‘Efg‘%ﬁécﬁr@ﬁ l?ﬁ?’?%rﬁt PPHES f@yneti c.
field is strahgevieating fGirecexaspd e, frbi_metme gmwsteertbebe eggparefed. h&hscrigen,
S 120 Hooele 2, Bl aKerake DAL AR, O LR rC O Sk Oi,b&metﬁgreen-
Such field 05 nonuni formt uce m sconvergence at t
o' cl ock hour egslgleat , obf éhgl v@lmsn/eveqicalvmpgﬁ% A tIvertainer amendt tiké fiel d
flux lines producRynteisvesici-adle, dBht etdnhfatdv adhPgtidh EfTRGE three

barrel -shaped at_ a portion of the yoke that is intermediate the gun end and
t he 15"  illuminated spots is generally not acceptable. Misconvergence "may

be measured as a separation of the ideally superimposed red and
blue lines of a crosshatch pattern of lines appearing on the
screen when an appropriate test signal is applied to the picture
tube.

20 Each of the three electron beams scans a raster, which
may be identified by its color. Thus, a green raster is ordinarily
scanned by the center electron beam, and the outside beams scan
red and blue rasters, respectively. The crosshatch pattern is
formed in each of the red, green and blue rasters. The

25 crosshatch pattern outlines the raster with generally vertical and
horizontal lines, and also includes other intermediate vertically
and horizontally-directed lines.

In a self converging yoke, the field intensity or flux
lines produced by the horizontal deflection winding are made

30 generally pincushion-shaped at a portion of the yoke that is



10 screen end of the yoke. Such field nonuniformty reduces ms '
at the 12 o' clock point of a vertical |line. The conbi nation of ?ﬁ%ﬂ@@?ﬂﬂz
barrel - shaped and pi ncushi on-shaped horizontal nagnetic field reduces

m sconvergence at, for exanple, the right-top edge of the screen referred
to as the 2 o' clock hour 15 point. Condentional CRTs made a few years ago
and using a spherically shaped screen have typically a radius of curvature
R The flatter the screen of the CRT, the nore pronounced are the

M sconver géne¥relP ot SERERY A" dRafbf eIUhehof FALKTBEM thas HY 2D

rel ativel y deregeiohadibiseraf, iy valguetic. eeAt erstidaderlBt SUeh @ndplBR or nore,

t he m sconvergence err.g for,exanple., th oi,nt on the yertical |ine
that is i nttg’remre'gﬁ%gt %er{tﬁé %5%(% cqqu: e asrr(irgeefri“{e " ?%r,g”g ock ahsourr1e p3oion?'8?ér ef erred
to as the @0 hpaimtpoihn, at $hewrenterr] GUREhlea, sermegnbechneh cdimherci al |y
unaccepiabl gn Hiforfme? b1 Andikh LiL aby G ‘ﬁ%gc{;]r‘w h@Br 8SeAL Yerdibegl |ines
fromthe red crosshatch pattern; whereas, the broken "vertical curved |lines
represent VU gint i ofed givem vREtigAludNer osshat ch pattern. Such

unaccept abl e m sconvgrgeRs eoi-Ohaf8Y &L Wiel8V elixt hatgh srBauBdsciopver gence
errors at both the 2 o'(f?lrﬁ%k, and the 3 o'clock hour points are
S

30
accept abl e.thg ny§r3ied) Liopt ABINE A9 s A8Rv P c BB orhenesy declr at
ot her vertimsadtidmaldf- hbar yplentisatorist heter@egetti viee | gtier srdi ahd whaeti cal

lin.es rll%f er:;rcef‘geltlo ee}msdtb)ﬁ ‘?fhéo’ (?l%e?’o §Ug‘ht i l%: BQOPQHirforprr%tnt Sr‘eJutcegay be
desirabl’e t0 reduce suc P e g‘f $c

unacc abl ourglass Shaped m sconvergence error
35 at the hmiskohvergersiented shehlZhso'closk @xcanbld, atvartigap: Boeholihe - 7 o
C T 2002 3 pRiKthafBntdre tNEMEdrGal-shhped Ul Qihc GaHSH NhdPeSC ARV GEABNICE at the
2 o' clock and at the 3 o'clock hour points on the vertical line. IN

PROCEEDI NGSnagnetife Siatd ETPAHORs | N s FORIMCEEORe DESPLA?T ( s dmP!9ol thes, no. 1,
1987, pagesrig@ht-tbp, e3YP, oNeeYlickeedIS;efbrrd tS9EMBO IR LYt EEMRR: hobi-f t h- or der
trile in e&lection yoke design" correction of third-and-fifth-order
conveggghcepgp ors by control of the deflection windings is described using
means of coil | engt hCoormentibnall CAR M0 f@9lyddrsa adef hedt isingyeke i s

di scl osed hgvi t for | i.ndj.ngs. The
nvent: on 1 S haedfPSHEBUL' bl BhERIBRANNa TRILE, LTBUPLAAIEOR. oo

enmbodi ment sThenfladeor denseregn wfatheadgett e nesei premunsed perirthes tabs or

shunts havi RgsBhgBrp&idEabiddst YTRLS, FbACBG el RendtPthg orabn defd gcti on

wi ndi ng etvxqen, tlhe hori zontal d flectlfon wi ndi ng anﬂ th(? neck, of the CRIT.
The t ab® ar EeIAHYE YorlaRIR Ledive 6f SUPpradiee RAPEFralthand '8 rP&hi 86 and are
ref erreg t o1 [BR t be mane, "ﬁeﬁ&hﬁcﬁﬂéﬂgd%\'lbed%dfdﬂrtatbs fare epba@gq ithean
intermedi ate region on 20.t 0ri.zont a ection w ndin tween an
entrance reB?'S 3?1th‘?1 Veexritfcairaelg'gri‘%nt%éjllt {Shéngeorﬁnéa.d'ﬁﬁcﬁw?agsog'roec(aué?g for
varyi ng thetha Bt h'dheakdwiue doittsi brafeoredoftot dre ther?2 Zonbalir negnét ias fi el d,

obt ai ned insﬁ&wﬂamﬁewf hat N@aloMEdfle Q@rnm%mmn@et%ﬂgeﬁé&aw gl ysis, to

reduce the aforenentioned m sconvergence errors at t alf hour 25 points.
An al t efhat poléd agpdiaal oputyrd iliveentriesriesany vestigale gTess parresthen fefle wi nding
to achieve thesHasit efaftbFtn RABPRIY, C thbSORUAT QRrtikH aGhQiedanafs th an
aspect of the invention, q ﬁelf go converged col o dlspla¥ devi_ce i ncl udes
a cathode rA§PHAIBRE n4GTHGR al"EYativat efiegiPide SiRrerald Hrtetl oty an
array of di hihetespitabld aniscepy@seicat ieveophasphotcet esesnt stitheposed at t he
facepl ate end of said envel ope fprm.ng di,spl creen, (22) hayving a |l arge
radi us of cm'%cé’tndlregg%?cel.%rﬁog? ﬁgr%?thv\ﬁgree 21|3,‘?}§°‘t§h3"§t §I§l?ja%do§\éocrkadi us of
curvat uB@ fbputhat pebrteen siree, @cdepipbde ect r Simitanty. unacceptable

misconvergence errors may occur at other vertical half-hour
points on the respective intermediate vertical lines referred to as
the 3:30, 8:30 and the 9:30 hour points. It may be desirable to
reduce such unacceptable hourglass shaped misconvergence error

35 at the half hour points such as, for example, at the 2:30 hour



i 70 CT 2002 4 assenbly disposed at the opposite end of the enye OQZ1 The
el ectron gun assenbly arranged to produce three horizontal inline &l 1}ib02
beans for energizing respective ones of the different 5 col or phosphor

el ements. A nagnetically perneable core is included. Horizontal and

vertical deflection coils are disposed iQ%operating relationship relative

to the core for produci ng when energi zed hori zontal and vertical deflection
fields for causing the beans to scan a raster on the display screen. The
vertical 10 depbirtaomithéiwdrdichbvinegwithpue datisived eligchrverglengbagtethd el d,

and the horizontal deflectjon_fie|ld,has a predom nately, pingushi onshaped
field. The har AShEK EBF!p%tsh‘? 3rP SLO%EO“BPBE%ﬁt%t & MEBUERDHNE el d i s

nodi fi ed by neans positiigne®rROCEEDENGSt € e Bt r agoEIENY efrDR r g@j-ons of
the deflection coils to cause the 15 horizontal deflection field to exhibit

a fifth har fonFERIUWPIGHERESRAY Hgidha ¥elgntd.i bantl pd88Ti pagesl de fich
correcting el egilﬁPNeWQ’%k,apf@'ér}ﬂ k! B%&nﬁtsmg{érnﬁ‘:%r“ﬂ?ﬂrﬁbﬁ%&nﬁn@%ﬁméﬁ er.
ct” of the hal f hour 20

Figure la illustrates the e sconvergence at
poi nts on a di bpl dgfldctiast erokeFidnsignT bcotreatipnatals thivd-dedHfifthsemterwi t hout

t he m sconvergen shown in Figure la;. Figupe, 2 illystrates .a . defl|lection
yoke assenbly ﬁ%’ﬁﬁ?r@% 5 aerE%'i%o e F%(}trtohbgf %Ffjaﬂ%éoéa,w'ggfn%sc 'End 3d
il lustrat eI a sufdecr\vbeoévaulsang opleahsew_,f coil éangth emnaaad._ alrCIF@S A~ 3 €34 Q]pal hvi ew,
respective 0 saddl e coi| havin aces enpodyi ng an aspect of the

i nventi on; gﬁr%&ﬁe?tl'?%s)‘toﬁ‘& @sggﬁ% 1S dA Fr{éoﬁﬁée &f i PIGEE| d

di stribution ofonedifltReaRindifgat is W thout spaces and w thout 30 tabs;
Figure 5 illustrates graphs representing the magnetic field distribution of
a saddle coil fitted w thhe anEndigrpdyiasgsethortpectlaion k.helhaerseheladmst or

correcting theréﬁaf&%" a ﬁr}gg aﬁgg/girt]gn@_gure la; and 7 o ¢ ~ 2bo2 4a
raphs

Figure 6 illustrates representing the magnetic field distribution of
t he saddl e coil of Fi gurlesa8eerd@ncemaittyiary aspeat pefcthefinveetiony effturon. 5

Floure 2 1HRSHEECER 8RO RS bR hEOBkabY R e AR B0 |
indi cated by Aorkotitspldaflddthen WHRdiAdObebRsen ehephasizestrgedeR2ctiah t he
coni cal - end Ofwi%gieng and the neck of the CRT. The tabs are made of a mixture
of a plastic material and a ferrite and are referred to by the name
"plasto-ferrite". Such tabs are placed in an intermediate region on
20 the horizontal deflection winding between an entrance region and
an exit region of the yoke. Such tabs are used for varying the fifth
harmonic distribution of the horizontal magnetic field, obtained in
accordance with the Fourier harmonic decomposition analysis, to
reduce the aforementioned misconvergence errors at the half hour
25 points.

An alternative aspect of the invention, is the use of
spaces in the winding to achieve the desired fifth harmonic
distribution.

In accordance with an aspect of the invention, a self

30 converged color display device includes a cathode ray tube having
an evacuated glass envelope and including an array of different
color representative phosphor elements disposed at the faceplate
end of said envelope forming a display screen (22) having a large
radius of curvature of 1.5R or more, where 1R is the standard

35 radius of curvature for that screen size, and an electron gun



10 tube. CRT 110 is, for exanple, of the type 66MP (medi um pl ana‘l’)? G Q@UZ
produced by Vi deocolor, Anagni, ltaly, having a deflection angle 110 DEG
and a 66cm or 26V viewabl e screen size. The term MP indicates a radius of
curvature, R>1, such as 1.5R A neck end 33, renote fromdisplay screen 22
contains three in-line electron 15 guns444 situated in one plane; the

| ongitudinal axis lying on that plane with the central el ectron gun

centered on the axis. A deflection yoke 55 is nmounted on CRT 110 such that

i s surrounds asggmbiyordisposatt atedkeaw@pasier eindn off théeeoweliopal ®hefl ar ed

part. Defl ect] 5 S ] ef | ' L L y; 77 20  ~
70 CT 200 -E%Qt'?"g{r(&% Sysgéh‘%i?ra@?*‘ég@d epé§§P§@%?8h“?ﬁZ?u 4" field
def |l ecti on colihe adsetrbhyb&iné domehebygizéngpaespadtiteovaedaf tha HFf&@Mtwound on

a soft magnetic core 66. The two deflgection coil assenblies are generally
mount ed on 5. SU9ERNOSRBOTSRIHENET.  Ae MARNGHEAI oP§ AE 8 euriode dhape. | 2
substanti al | yiddiade®f HrfZoneslanhdCoettscal Odéfectiisn V@ﬂlsbﬁrél.dl@f)b@étntiﬁ' ,

deflection circuit 177 and coils 990 are driven by a vertical deflection

circuit 178 opparating cialafienshieceplpive kackheaernee febiprofucing wheor ai ght,
rear end P NeRéfdized r%r?ﬂirﬂ‘aﬁ%del@&g{a‘?”d&ﬂ&t% ffe%ﬁrft)?dcatu%nf& é[;ge gun
ent away

end. 10 This end turn portion is not rom the neck o 110,
but |ies genebeding par atdrel at vadtengonuthaadlisaldys €re@nsecone, vértacal end

turn porti f..sadgdl ik 10.is | dy i, di spl creen 22,
referred t@]aégtlggt'éﬁrﬂgﬁj i‘% ,m A rﬁ-gdggrﬁbgge\ll\gyi)%ﬁ'gﬂ]sggngfzﬁIXh 'aaﬁﬁr ection
general |y trattsyevedzditet edefledtidm fléldshalB by peeddmssatdlye miaclishieach of
core 66 and the insulating_support may be forned, adyantagepusly, as a
single piece, s'?%'??fir fialdn HZ‘iengﬁﬁ_%'EB | eﬂo'inPB_rﬁTﬁt% B e%@ c Pﬁﬁéﬂta@r bonded
together . Fi gufigstida. fidld anchotfifiel! by trh 8des Podftiod &P i niRatLQh¥i ews,
respectively, of one of the pairs of saddle coil 10, enbodyi ng an aspect of

t he i nventionenBRNEpgand exitEaegionsnaf e gefhlecsionocala by eaugier dheonduct or
| oop of g rakl d i B0 ii | a iLon at a
i ane A A b Ebhi¥oRRACHEHERR SO Txfnie 2 Hifchchefndnfe B3Rl a" 2
nuneral s i n Fthair bas 2 aighiBaagt posdivatvalss fol aoriaatimng eledtuostbems. The

front end tur of I i .aof Fi -3c is joined to the
straight rear &i‘ﬁ%gguerrﬁé'agggélf?ﬁ%é'%égérﬁaegrﬁgﬁég?’g?%l and 12. The sections of
side nenbers 11 and 12 30 located in the exit region of the nmagnetic

deflection figld of, yoke 55 are wound, in a well known nner, to provide
front spaces BIUTR 1l ETRLeSHTS ETISGh A isg OBV PERRN G RBAF MA! HEURar moni cs
of the curgenpomitstdr Bulicprayed @steaner to correct, for exanple, raster
pattern or geonetry distortions such as north-south distortion. 35

Sinilarly, thEi%&etibndlustraiesiaameddelr sasterawithept thecatiseonverggece | 7 0

C T 20b2 shown in Figure 1a;

Figure 2 illustrates a deflection yoke assembly mounted on a
cathode ray tube;

25 Figures 3a, 3b, 3c and 3d illustrate a side view, a top view, a rear
view and a cross-sectional view, respectively, of a saddie coil
having spaces embodying an aspect of the invention;

Figure 4 illustrates graphs representing the magnetic field
distribution of a saddle coil that is without spaces and without

30 tabs;

Figure 5 illustrates graphs representing the magnetic field
distribution of a saddle coil fitted with tabs embodying an aspect
of the invention for correcting the misconvergence shown in

Figure 1la; and



- 6 entrance region of yoke 55, are wound in a well known mannen.'chCT 2002
provi de rear spaces 30 and 30a in the coil. Spaces 30 and 30a nodify the
har moni cs of the current distribution in a manner .to correct horizontal
coma error. End turns 9 and 19 and side 05 nenbers 11 and 12 define a

wi ndow 18. Conma errors are corrected i g he entrance region of coil 10

regi on. Convergence errors are corrected in internedi ate regions, between
the exit and entrance regions. Ceonetry errors at the extrene edges of the
di spl ay scre@iguaree 6oritlestraties ngraghd 0 repradentibg obhe Imagmetiyokizidi el d
intermedi ate regjons, s s 100 affect copvergenge. B However, .the effect of
spaces 100 oﬁ'ﬁg'ﬁuﬂﬂﬂ a&agﬁﬁas? d'\‘/?/eé?@r ofhglrgutrﬁﬁt g%ﬁ%pﬁ@@s"d\}@n%nﬁ”%a

| ocated in thgpest bArke iheemt@on. Simlarly, the effect of spaces 100 on side
15 pincushion raster distortion is weaker than that of spaces 20. Spaces
20, 30, an® 30a are located in the end turn regions of saddle coil 10. The
wire conductor that defigigre e iRasideey #flohudludinaPaeeribhabi B ifant |y
curved for turning a corner to begin or co ete an end turn portion of

full wi nding dg@grammatiqaiform tihredgh eachowie telewpresdimplaygotube 30a is
delineated in [ Y W [£es i e 98, of Fi e.3A, TQ f cor ner
boundary of tﬁggesré)%lge,mad’ﬁ%er@#ﬁﬂg? ﬁ"vavlwr éﬁgoﬁ%u'@tdgéraqgé ib§C|Zud85 dgsfa%]angnts 98a
and 98b that trbe,0CRENTEY hés a dispiypy aogden 2@, edctheotbieical 2mdl of ¢bhat r ast,

according to in tjve.feature, tp fo a spac fromthe end turn
corners, wd% e?"lrb%gﬁ\{ﬁg fsltfkl'ls'a_ r\A‘/?’F%“_@&'a?fg%&ﬁ'?etﬁﬁﬁﬁy‘ed%}‘f‘hapﬂq% a space
100. A | engt htHdt BOpEBLAicd By N"Ed8Bchbie] WiRgn?, $ROVERGY R awheRBcHioh s one
side of space 100, and includes wire segmants 99a and 99c on_either side 30

of space 100 ¥R9len1HP PERAILPIGOGR I UnLRY VIAWAREE SeFRENIFECtithidiMt he
continuous w el Qi OREQr £ rafidisabt BlirvalBrav RIINGUERALL, SHICAl NG ERGS 1N
saddl e coil 10 where spaces 100 are forned, are, illustratively, renote
from and bet wegnrem@tpdremodisplay sete® 2Phaentains dhsegrierline @bectrodb and

99c are digpo i i 0t [.at.e.sect i fQr d enSkde
rerbor 12 BF Byie et Situabg of SLTBEAREISAGRBhal s HIBBCOR tBken: s
99d, 99c, 99%epkamé igh Lloeatedrat dlbetrbourgurorcemteraaf i thelOaxiar eAsharply
curved in order_to.formthe_|l oop-sh of f wi ndji,.ng turn. Spaces 100
are not assoc 3?'88“9&?_t"t?ktehg§ésv€ﬁf’8ng%gr?é‘ngg_r9gm @é’éﬂ éﬁ?gr'éf %?%9“5?505

provi di ng theagafain bfkh@fnéﬂl@@mﬂgajﬂﬁ@i%ﬁ 4P@haveshitaosy tihaegoparr s of the
coil, great flexibility exists in nodifying the w nding harnonic content to

. : i fy
correct el ect PBHesHaMm Ykfdpadneludsesa lipgrdefleche Colassemly el | ater on,
spaces 100 act to reduce the m sconvergence at a half hour point such as
at, for exanple, the 10 2:30 hour point on the vertical line of Figure I|a.
A saddl e coil as described above can be wound from copper wre of small
di mrension, the wire being coated with an electrical insulant and a
t hermo-setti ng adhesive. Wnding takes place in a w ndi ng nmachi ne whi ch
Wi nds the saddle coil 15 substantially to its final shape and which
i ntroduces spaces 20, 30, 30a and 100 of Figures 3a-3c during the w nding
process. The shapes and | ocations of. these spaces are determ ned by
retractable pins in the winding head which limts the shapes these spaces
can take. Follow ng w nding, each saddle coil is retained



20 in a jig with pressure being applied to obtain the reqwred JEQQIZQUQ
di nensions. A current is passed through the wire to soften the ,
t herno-setting adhesive, which is afterwards allowed to cool to bond the
wires together and forma self supporting saddl e coil. 25 The strength or
intensity of the magnetic field produced by saddle coil 10 of Figures 3a-3d
can be neasured with a suitable probe. Such neasurenent can be perforned

1;: or a gig)\éerr?e.a@adwaé Q)aZFZlfd_@fadEieg?(f)ii 3. amdnmrdeg QOK?éi@ix?éﬂectY&Q of 20
igure or a gilven_coordi nate X=X1, ere, coor varies in

the directi®y 8?392"><t?|§ %Off’ﬁ'@eagl?t’z%rﬂaé'l“ 'fqr&‘fq?o‘??'tﬁ Sé@t ?Heapl ane in
whi ch coor diofiit madrXficvabies 66 epahat ets/oboddfosmttbd\gecﬁmlll@ss@nﬂl)hbaa aok saddl e

coil 10 of ér%‘l”éﬂ 3r%o Lr]pergt 0ge, f the ot her1 saddlfemc%llgtlrt Qt%tmasfhom
Such separating pT’lane 'S def'i hed H4s bel ng 3quaPly Yanced T7omeach of

the pai% ofwkesidl hapwi lis BObetargfalky gthad 2of a fru@crrrz 0Zoilg_ 1Phereesul ts of

measuri ng_tyaysh! 899 ki ddhareaRldtord 1 Gk, 2s 197 T gt ban cﬁgocca%dl nat e~X,
for a constant coordi nate Z=Z1 and for a coordl nate Y=0 of Figure 3d, can

be used for @M%&Yr?gVleﬁt'aa'méref'ekttem'ﬁﬁwﬁew& Pfeladt%legtwrbmepﬁweruncu on or
(IE|CO)(Efo1I ;:l agt ;105 ;qzﬁac)h ZbEdcﬂ$4)co$_Rdlolﬂas( aél-)s@falélwtpowlér eﬁ@rlteﬁnH( X%] =f

+ : e term esent,s the strength o
t he nagnetl%o'ttio g’ é'gg_%f‘%n%lfafs r?”otgut"he X E‘?fx%ﬁ‘?qet&f’ 3s othe B¥ 8P di nat es
Z=71, Y60. This coef ftichepdstibid B) not2bEht asdayHA{rdn d;ala hhek dfe CRRput ed for

different v ()uegui)fliéJ" e%%?gﬁ%nggrealél :l'gnggir l?gpnﬁ&a% Eh|§—|2(§) sé%:l tdt ed

depicting t e’variatiomn coeffici I’—|4(Z) as a
functi on offroné ewodr &itmatreorziorri W dfdissddldudilord Of ustclppeted—lzhdlgcetﬂét erm ned

mainly by t4gpidy rsd:r'@@ﬁ ORI CrPhrid2f ¢ Bdi REe Oécr%%r%% dbﬁ&lrtsblﬂén‘%” in the
15 saddl e cmf) function of an angle ~ of gure 3d e of

he ma\g ht ud
the third ha¥ao '“e"u igofplit addirertgn t arnesilyi érfar&w&rw ?ef%t{?hn 4] In the

same naErsner sudghar el esf Hbdidse dectuef ﬁéanfhd sraiddry By tahe fthet hnhdetimpi c. Thus,
par anet er H4 and the flfth ndi ngﬁdl Stl‘lb tion of t he c0|I

have the 20°WARE tpdTaY i O ’J?)ﬁmg der V(? g%?%?”rﬁ' e apog'int% Bon P6t%paces 100
in side rrenbﬁhsrlihamcbétag asskfibledt ifosmybke, pidess grlgebes] mf drondedt hat  of
Figures 2 B3C but w thout spaces 100 of Figures 3a-3c, is used for
performng the a?orerrentl oned magnetic field 25 strength neasurenents. Such
a yoke is referred t&igii9si B3as3Phenpnidei allvstraksi gded &t | awd i 699ryoke.

Assune gghat vidwe,i nidspatiivedesi gmeshaebt e%éoﬁba}’r%keoﬂ ssgddier wosie, 15€el f
conver ged andhg neraII eoneéry corrected, excep xhi s the

hal f hour p87 Yr‘i”@coﬁ erFene ovi8 niMR{agtHaR - 1a°f B%a%reer sul aé‘of t he
af or enent i owetdimggrtetricid | @lrthesit lts,ngzt hwirea siohelnefdr dbop hef i gertaraallllvy

desi gned delLesibl QoK P idd- 1380 k- 2425 1 09, AL OLARNS BloORLA cf ent s

saddl e coi l ofloFlgMnectBQ:onmtgora r eberdinete p&f@bsesmmbﬁrdrwmbqﬂn 3*510‘

i medi agel y L DRlpYrst N8 ZrRiSs. AP GRIY D8 SRENindibgteVab iR items QHTZ0dz _ ¢
_coefficient H4 of Figure 4 is mainly negative, exhibiting its peak

excursion i ﬁU"t"PféD'?Snt ernmedi ate of main deflection region of the magnetic
field. Simlar synbolTheaandomtineidlirind FDQUF esaddle 4coiNdiTadfe Fgardsar itens

or functi ON35-3¢ is joined to the straight rear end turns 9 by flared side
members 11 and 12. The sections of side members 11 and 12

30 located in the exit region of the magneti‘c deflection field of yoke

55 are wound in a well known manner to provide front spaces 20

in the coil. Front spaces 20 affect or modify the harmonics of the

current distribution in a manner to correct, for example, raster

pattern or geometry distortions such as north-south distortion.

35 Similarly, the sections of side members 11 and 12, localed in the



05 Next, in accordance with carrying out: an aspect of the |nvéhJ|EH31}2@ﬂz
field fornmers such as, for exanple, plasto-ferrite shunts or tabs 100 a
pair of which being shown in broken line in Figure 3e, each having a

di rension of, for exanple, 5mm x 10 mme are placed symetrically to axes X
and Y. Four tabs 100" 10 are placed on the side of saddle coil 10 that
faces the gl ass envel ope of CRT 100. A tab is placed in each of the four
quadrant s aentaaooe regpondifngebmeSof af@wopredet 2 mmlhddhoamghesner 80 ~ of
Figure 3d rglatyyeris as)Haéeg( 3d §(9<)0r q' "?ﬁé cﬂp' ;R she, apyg ~ are
chosen in a manner to reduce 15 subtanti al fie ‘midconver ence shown in
Figure la. Madifd, the nkgymanies 19 elthesw'érrfgtth rﬁiamtéwenf\ PsmBéF‘PE)rWed The

resul ts arecsisedt f Boriebh@il ncoGat Rerar aphsd otutde gtoeérfd Ci@nhsdshrwn in
Fi gure gul *es 2-5 indicate simlar

Si m nbol, s d nunerals in
i tems o(fsfu'ﬁ‘g?‘ S%SMC%W 11%ge§'”8r3vx‘}ﬁ'”?6’“bégow t he Z axis line of Figure 5
to show the vari atl oRoofa telneorcnedrfel woendcterlelimt thee drrahiee pagjidn osf of the
coll and a0 -reliith VAIIRR gknsge%fﬁo%e% 'é%%%_ct% I GHESedigay! ts 11
reduced hal our sconver gen I TK
si gni fi cant regigasi Jeetereor éhfbrM'h artve an’it“e"rlfrmdleat%wyoﬁeomemyd eZBOfi"Segl on.
The H4 coef §i %%n[extr%n{@'e@@ésp@ts'tth'eV%lémQy' ;ére%alsr@wré&&@ hasypeen
shifted to .near the yoke field entrance region . Such tabs may al so affect
the maghtti 8X ki B8HOBr oduced by the vertical deflection winding. The tabs
may al so decrease 30lhh€th§ep,&j1@t |mdbeitrM@aﬁeaulaee hesdizas} alspdedd ewyd on
wi ndi ng and %H&e neck of such decr ease @_}I/_ reduce the

nt
range of tift “fbt |C8ﬂv8fgetrh°ee 8WF¥Fa‘t| 35 gftfﬁ(ét n8kk SBPEhe 1ERT,O equi r ed
during yokehadizastateedma rIStWeakacttblayl tmsof teees aB@ avad 30aubeateds| i ght

ener gy as o' ada R FAeERR0RN. BRISRYIOHE. alfbsd B0 ”12” P Loncres.
Addi ti okl | pinaishéen plaatemgittretioabls weakeygheal that %f ﬁaﬁ%sl @peratl on, it.

is subject to variat Is%%eérmﬂ YRKE 2@ G0K€ al-8 I%"cQEEth homheT&%ewrﬁ
situations may arise wh one may wi sh to avoid the above described

effects of (i8¥RESt 9hss? '85 C\?Hrylot he 19 fWinen&PREHEOrditert i Befifont?t t he
field distr bbuhiﬂ@wfam@,ucan aH&p3E}e Ofs ts@mhﬂfahil@tnt(ﬁﬂrvﬁagﬂﬁ{ itarhi dd In

accor dance vvlth a er. i nventive,wa arr u tur.e ,of the
ot one Eatle a0 Bel! DR RrtSn Sond ThinL BoeBEh: Br URBWiBifle £ 1 and
12 of saddl éUC@l IThLat isndpeadyof eddht abs 2005pa@padds BOOaadeBD@caﬂ ed in

coi | 10 appi@KhBRcd ¥nabakNth s afk-RNYULAr aBOWiFd OBS ANEida Ui npd e where
tabs 100° were found to correct the m sconvergence of Figure la in the

initially déigradOdBer RAUNGIRYoRE. thﬁhaga% @ nstbergerie @ndbictet a hal f

hour point @8, nfdl’(ld_@é(aé‘ﬁéjnﬁbnt@ g8amandregsbetiHaeddpedortion @ ¥t0a3sAsrgmm by
usi ng spaces 1%3% Fl illustrates the graphs of coefficients HO, H2
Pl tp Gi7CHr oS-

and H4 as a coordinate Z of saddle coils 10 when spaces 100
are forred in the coithscoBinakt aracsyrdialgs tarwh mv@Ttdls featuregutioe $ordn 6

i ndi cate si i lgtol LRIR, OFohURELT 803 (R Lodhels 204" Rt del Qncfing, 7 axi s

| i ne of Flgure e varration tive to the
position of Wpac® rve usedhoherehyFidglineatdngAs Smaqiel d@Pe A, lengdhf ptient H4

of Figure 6 BagubQr &idniohi %m&dégeg.a%bgﬁeﬁxcg%swmw Rothe dddt eidediate yoke
field region. The HA coeffici nd its geak

i.,.Ss marnly pasitiv
excur si on hé?aﬁ%éﬁ)osh?rf éacvﬁf%ew ISeIPsRES 1% angn%’rcaﬁEee'rt 8 (f'dg%md
resul tsson sbgizet 160 Iwyhubbw@@ehammwerﬁmﬁcnﬂ\taégﬁm& diddeeidmobf zont al
deflectlonf eId roducedrl%)I d\te cod th Q;[h ?'g{] 5 and 6 is
pr edoni nat elt HETEHT SN S8 1% Pa% B e EM I g® F?)ae%‘i}m conver gence
al ong a hori zont al axTlse abbc80oms vir tsa(daile cemt el0 ofhatiespbayesciO®enar@2. This
can be seen fgymég,e are, illustratively, remote from and between end portions
10 and 9. Thus, wire segments 99a, 99b and 99c are disposed in
35 the intermediate section of, for example, side member 12 of Figure



. |
coefficient H2 being mainly positive. Figures 4-6 also shOM/thé“ﬂéihgdigggz]
1 ocations of the beamentrance region, the internediate region and the

exit region coil 10. The entrance and exit regions occur where the
conductors that formthe w ndings 35 change directions to formthe
correspondi ng four corners of saddle coil 10. 7 OCT20~2 - 11 1In sone
respects, formng spaces 100 in saddle coil 10 of Figures 3a-3c is

concept ual by . sivd aF c&n@uésd)mgegh@na; QJQ%J”EQ% ,oned 4rrb®ogThosates 50 because

a tab actsg fflshunt to evebthe rrgg cfleld pr o ucedrtﬁ/the
wi ndi ngs ditP&ctayy 6a" N A ‘iot" on? & PEety gCPﬁée‘él \é‘ctorr B Hafi™™A somewhat
equi val ent th@SUkl)dp-&&ﬁpbe d:ﬁbtaal neld Wnﬂﬁ{ﬁ a@ung t Bpated MA haee spate 100

formed in thgoé:g{ed Hott ése orlrpengses &{) bg sa%ege 0|I lt(,) results
in an incr 8338d?¢Sncéh on of Wwire oser Por exanpl e, bof t om edges

11a an@512a&ro8igihgi rtbee&sedbddmceﬁt rpeieq:log 1®a|¢eght10@1dea\zelfyoraf teet the
third harmuaj.geaf Iafhetﬁ-‘é”&ﬁﬂt gFéJtr '#Pé%hb@lnty bH{lsw' fh efbaf i ﬁ?ytﬂ?@

conpensat ed by using known t'ec ues. fifth harnoni c of The w nding
di stributi MPP& g dragmenic fcﬁf‘t%’)@aﬁﬁblfé"”raﬁfgle&‘:tm”- begmafrirding erorsher ef or e,

it may be Iprdegimphl, ead @xpligicedt RRed Ah, Oépmcee@o 100 wt rédddeeriat angl es
where the fifth harnonic is POQ ﬁero SUCP the t abs or gacgﬁ can
affect the WEGATYUSENSE The PRY ¢ ROWarmRIAE U9 )?su‘ﬁtde‘? SBPEPEYf 68T of tabs
100" orlOspaxres HAD poirthent ther dehtcaiphine dsfafnghwrecaapensat ed, for exanple,
by further varying the,ypdi @szgs daéé #'Q&OJJ N l‘o% w&'u% alfr

distribution. It is also possible to dvan ageously place ta
al t er nat i veloppspaweése 190 Satal|arii;)mlbaﬁl0Inoceth90M/sf‘Q/\/r'bQ!hgspgﬁﬁerdl (mhhl ?n af f ect

the fifth haromii Miuia ehdo %brﬁbg&t&ir@rudwéswef eginkiy tdaked harnonic

of the W|nd|ng distributjon. 25 To create such a sityation, tab, 100", or,
al t er nat i vet§ce sglce? 1006t g;| glIPeRing,- w@ichmWipds| o ed?8fse Y a
correspgndi g sanetiofyt e ienglihalr sp@aet hedswhich iancodiB@Rs spasdsenrd, ~ = 30.

In this way. 100 ternatjv pace 100 of Figures 3 nmodi fy
the fifth ha Ot n’g% o@%rofec'tgutrﬁ% %a?? %‘6 IM'Ipoiht"'38'"H %8%?/& g@nge shown
in Figure Iﬂuamdshoanddetycatipng cmfnvéhgwcesrmcpsfoareexaiepéremneﬂe Byo' cl ock

hour poi nt. Sé;(gg?e{ pirs aﬁftf@ Ok &gt egdawglc lggﬂ{’? tﬁQaﬁtt}agé@ fHuagt i on

H2(Z) does ot chang e rnatively,
spaces 100 ©facksgoarestaks- SEOHW@QJSfeIOdﬂm 3mchorpddla wgilt ke netaipedver gence

shown gy Figurge fig. ¥Rht Bee@ld being dpdidd Tt208Btain the required

mechanical dimensions. A current is passed through the wire to
soften the thermo-setting adhesive, which is afterwards allowed to
cool to bond the wires together and form a self supporting saddle
coil.

25 The strength or intensity of the magnetic field
produced by saddle coil 10 of Figures 3a-3d can be measured with
a suitable probe. Such measurement can be performed for a given
coordinate Z=Z1 of Figure 3b, and for a coordinate Y=0 of Figure
3d, for a given coordinate X=X1, where coordinate X1 varies in

30 the direction of axis X, the horizontal .deﬂectjon direction. The
plane in which coordinate X=X1 varies separates bottom edges 11a
and 12a of saddle coil 10 of Figure 3c from those of the other
saddle coil 10, not shown. Such separating plane is defined as
being equally distanced from each of the pair of saddle coils 10 of

35 Figure 2.



- 12 hand, the functlon HA(Z) is significantly nodified. In actuZIO{;T.Zﬁﬂz
function FM(Z) of Figure 6 may becone nodified by for exanple, spaces 100

of Figures 3a-3c to the extent that sone degradation of hour-point

m sconver gence occurs. Therefore, to avoid such 05 degradation, in

practice, the angle ~ may be slightly-di fferent than 30, in the range

bet ween 20 and 25. Based upon aberration theory, the function H4(Z), after
bei ng wei ghted by. an appropriate power of gaussian deflection, describes
the contribution of flurctrieon!tsld¢fZmeaasurineg 10ehstirengtlurofethermagigigaussi an

defl ecti on, ¢hyy C!anbnMch%on)PVdog?ém%rtégf ft6 P& %59&%@8&@%%%6&521 The

wei ght ed effect of functjon H4(Z) which is negative in Figure 4 has been
el i m nat ed PRIFQJuP e diftrtes Yy AsFigpnenddt £i96 be wiastifagy copwednd or

correcting nfhlea haélf W n gﬁé@rﬁer f|é|d7thQb-Et%Q\A25 u%ﬁt.&k%%o&ff.&e?%g)
conver ging p ev sing a 5 cathode._r.

conpri sbﬁg %(2@ Je‘g]y)glag si%‘%gbm e aarﬁf"ferﬁ"clsﬁﬂ'eﬁgﬂzﬁ)arrfixo?g? Ydifferent
col or represk_tamfzanlx phdg @[’ﬂdr Xel. eifibiet serthh SPOS P drairetdretsf sbepdtabegend of
sai d envel o [ a r (&2) AaKLN a | ar. rad| us, of
curvature o%? haéR%%ech ﬁi\%\%ﬁ Y % ?@Jﬂc & %ft gﬁ a%d r%ladﬂ of cu?r\’/ature for
that 10 scr&eprdinates ir‘r@anYeDecTh@JnCC@ﬁﬁCamé;erﬂﬁb&Z)(44)2(a|)sp@@e Z1Ea1)the

opposi te en@aﬁ?»@)erpfbesebmpew@lfeped'fsades:ltevaﬁetegOcn Bri &%s&rmlta
arrange to produce th hor i ontg J&r;]; iine el ectron beans for energizing
ol

respect itle @f@BNo1Ca8ait eBl freRdptte ‘b'“rﬁ’&%pﬁ’é)‘? ¥pEAtRPs of acaetynetical Iy

per neabl e C@b@ffﬁ(ﬁ@b\ts her.i(zont & divd ved j(izgal adet! eftriceidnCobf Stkd7, 88)
di sposed in 0 erat rdl at | ons%n p reI ative to said core for producing,

when ener gi 784" HS#? intal and vertical deflection fields for causing said
beams to scan a rast dfiekh dafrdbdtispl ﬁyncstdxrre (i22)eterimbnacbrrbaiody tehef| ection

field having,g piedohAAELY oPaiielas ﬂ'%g%rf (B}l B A O01 0! 20

defl ection fiel aving a predom nate i ncushi on- shape
char act Pi zeé@dgie neeihsas 100, furgdion plfsﬂm ofredl ej nite<Pfrre6I'iga{'”e t3ﬁ’e ehbe ance and

exit regi onsnfnitdddl deftheCth@d GRirmdn{oris MBehbYtRd ddiRgh@hdORbGrier
conposition of said hOhl zontal deflection field to cause said 25 horl zont al

defl ection fAN@I'Eo AN a 191 t1hehaP?Bfi CBIRSoneM " AMELE" h
signi ficant dqumsrhinee wainlg bor tlce)rﬂfehtlnmgn@hecwm beamnhamli H emcu or at

e o LA AT B TR AL R B e
(100'). 2 same polarity.

In order to determine the position of spaces 100 in
side members 11 and 12, a deflection yoke, designed similar to
that of Figures 2 and 3a-3c but without spaces 100 of Figures
3a-3c, is used for performing the aforementioned magnetic field

25 strength measurements. Such a yoke is referred to herein as the
initially designed deflection yoke. Assume that the initially
designed deflection yoke is otherwise, self converged and
generally geometry corrected, except that it exhibits the half
hour point misconvergence shown in Figure 1la.

30 The results of the aforem.entioned magnetic field
strength measurement of the initially designed deflection yoke is
used for obtaining the graphs of coefficients HO’ H2 and H4,
shown in Figure 4, as a function of the coordinate Z of saddle
coil 10, which coil, for reference purposes is drawn in

35 immediately below the Z-axis. As can be seen, the value of



3. 'A device according to Claim1, wherein said field forner ce'r:rp?r |QGJ ZUde
(100"). 35 i 1 70 CTz~"U- 14 4. A device according to Claim1, wherein
sai d harnoni ¢ conposition nodifying neans (100') conprise a plurality of
tabs 5 (100') di sposed between said horizontal deflection coil and said

gl ass envel ope of said cathode ray tub@ (110). 5. A device according to
Claiml1l, wherein said horizontal deflection coil (77) includes a plurality

of winding turns . that 10 forms a, conplete | oop having corner sections and
i ncl udi ng a®9f HT%HzghaBE Rigdreid BoSprinlynBagdaWaS. fr&HPENd Eomfek
sections. . AXcudlioN &h AfheARNAYerhedid® AFY0iaInA. W lecABNAILGMOE $d2 the ' -

magnetic field. Similar symbols and numerals in Figures 2:-4
indicate similar items or functions.

05 Next, in accordance with carrying out. an aspect of the
invention, four field formers such as, for example, plasto-ferrite
shunts or tabs 100', a pair of which being shown in broken line
in Figure 3e, each having a dimension of, for example, 5mm x
10 mm, are placed symmetrically to axes X and Y. Four tabs 100

10 are placed on the side of saddle coil 10 that faces the glass
envelope of CRT 100. A tab is placed in each of the four
quadrants at a corresponding one of four predetermined angles
+$, 180° 14) of Figure 3d relative to axis X. The Z-coordinate
point and the angle ¢ are chosen in a manner to reduce

15 subtantially the misconvergence shown in Figure la.

Again, a magnetic field strength measurement is
performed. The results are used for obtaining the graphs of the
coefficients shown in Figure 5. Similar symbols and numerals in
Figures 2-5 indicate similar items or functions. Coil 10 is drawn

20 below the Z-axis line of Figure 5 to show the variation of the
coefficients relative to the position of the coil and tab 100'. The
values of coefficient H4(Z) of Figure 5 results in reduced
half-hour misconvergence, and, unlike in Figure 4, has no
significant negative excursion in the intermediate yoke field

25 region. The H4 coefficient is mainly positive and its peak
excursion has been shifted to near the vyoke field entrance
region.

Such tabs may also affect the magnetic field produced
by the vertical deflection winding. The tabs may also decrease

30 the separation between the horizontal deflection winding and the
neck of the CRT. Consequently, such decrease may reduce the
range of tilt motion of the yoke relative to the neck of the CRT,
required during yoke adjustment in the factory. Also, the tabs
may cause a slight increase in the stored energy. Furthermore,

35 such tabs might dissipate energy as a result of induced currents
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05 vary the fifth harmonic distribution or the field distribution

function H4(Z) of the horizontal magnetic field.

In accordance with another inventive way of carrying
out a feature of the invention, spaces 100 of Figure 3a-3c are
introduced in side members 11 and 12 of saddle coil 10, instead of

10  tabs 100 Spaces 100 are located in coil 10 approximately at the
same angular positions and Z-coordinate where tabs 100" were
found to correct the misconvergence of Figure 1a in the initially
designed deflection yoke. Thus, a misconvergence error at a half
hour point of, for example, 0.6 mm, may be reduced to only 0.3

15 mm by using spaces 100.

Figure 6 illustrates the graphs of coefficients HO’ H2
and H4 as a function of the coordinate 7Z of saddle coils 10 when
spaces 100 are formed in the coils. Similar symbols and numerals
in Figures 2-6 indicate similar items or functions. Coil 10 is

20 drawn below the 7Z axis line of Figure 6 to show the variation of
the coefficients relative to the position of space 100 is shown in
Figure 6. As in Figure 5, coefficient H4 of Figure 6 has not
significant negative excursion in the intermediate yoke field
region. The H4 coefficient is mainly positive and its peak

25  excursion has been shifted to near the yoke field entrance region
and results in substantially reduced half-hour misconvergence.

The horizontal deflection field produced by saddle coils
10 of Figures 4, 5 and 6 is predominately a pincushion-shaped
field for establishing beam convergence along a horizontal axis at

30 a vertical center of display screen 22. :I'his can be seen by the
coefficient H2 being mainly positive. Figures 4-6 also show the
respective locations of the beam entrance region, the intermediate
region and the beam exit region coil 10. The entrance and exit
regions occur where the conductors that form the windings

35 change directions to form the corresponding four corners of

saddle coil 10.
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of Figures 3a-3c is conceptually similar ~to using the
aforementioned tabs. This is so because a tab acts as a shunt to
prevent the magnetic field produced by the windings directly
05 behind it from affecting the electron beam. A somewhat equivalent
result can be obtained by replacing the tab with a space 100
formed in the coil. However, forming spaces 100 in saddle coil 10
results in an increased concentration of wires closer to, for
example, bottom edges 11a and 12a. Such increased concentration
10  might adversely affect the third harmonic of the current
distribution, but this effect may be compensated by using known
techniques.
The fifth harmonic of the winding distribution is zero
at, for example, angles ¢ = 18° and ¢ = 54°. Therefore, it may be
15 desirable to place tab 100' or spaces 100 at different angles where
the fifth harmonic is nonzero such that the tabs or spaces can
affect the magnitude of the fifth harmonic. Any undesirable effect
of tabs 100" or spaces 100 on the third harmonic may be
compensated, for example, by further varying the winding
20 distribution from its initial distribution.
It is also possible to advantageously place tabs 100
or, alternatively spaces 100 at angular locations which
significantly affect the fifth harmonic but which do not
significantly affect the third harmonic of the winding distribution.
25 To create such a situation, a tab 100", or, alternatively, space
100 of Figures 3a-3c, may be located close to a corresponding one
of the angular positions ¢+ ¢ and 180° + ¢, where ¢ = 30°. In this
way tabs 100° or, alternatively spaces 100 of Figures 3a-3c,
modify the fifth harmonic to correct the half-hour point
30 misconvergence shown in Figure la witho;Jt degrading convergence
at, for example, the 3 o'clock hour point.
A comparison of Figures 4, 5 and 6 shows that the
function HZ(Z) does not substantially change when tabs 100" or,
alternatively, spaces 100 of Figures 3a-3c, are used for

35 correcting the misconvergence shown in Figure 1a. On the other
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Based upon aberration theory, the function H4(Z),
after being weighted by. an appropriate power of gaussian
deflection, describes the contribution of function H4(Z) to the
10 half hour error. The gaussian deflection, by definition provides
error free cross hatch rasters. The weighted effect of function
H4(Z) which is negative in Figure 4 has been eliminated in
Figures 5 and 6 by using the tabs or winding spaces for

correcting the half hour error.
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elements disposed at the faceplate end of said envelope forming a
display screen (22) having a large radius of curvature of 1.5R or
more, where 1R is the standard radius of curvature for that
10 screen size, and an electron gun assembly (44) disposed at the
opposite end (33) of said envelope, said electron gun assembly
(44) arranged to produce three horizontal in-line electron beams
for energizing respective ones of said different color phosphor
elements; a magnetically permeable core (66); horizontal and
15 vertical deflection coils (77, 88) disposed in operating relationship
relative to said core for producing, when energized, horizontal
and vertical deflection fields for causing said beams to scan a
raster on said display screen (22), the vertical deflection field
having a predominately barrel-shaped field, and the horizontal
20 deflection field having a predominately pincushion-shaped field,
characterized by
means (100, 100°) positioned intermediate the entrance and exit
regions of said deflection coils for modifying the harmonic
composition of said horizontal deflection field to cause said
25 horizontal deflection field to exhibit a fifth harmonic component
that has a significant positive value for correcting electron beam

landing error at half hour points on said raster.

2. A device according to Claim 1, wherein said harmonic

30 composition modifying means comprises a field former (100°).

3. A device according to Claim 1, wherein said field
former comprises a tab (100').
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10 forms a complete loop having corner sections and including a

winding space that is positioned away from said corner sections.



