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: DEFLECTI %ii%w?éﬂés’\?\v TH REDUCED RASTER DI STORTI ON %Had":’:i%vént |62n
‘relates to a color picture tube (CRT) display system 5 A CRT
with a large screen size such as 89 cmdiagonal that is substantial ly
flat is nore susceptible to geometry distortions than a CRT with a
faceplate that is not flat ~To attain g high performance, a

saddl e- saddl e (S-¢ ,ﬁ defl ection
yoke has the adva Jeo OV ot e ilable in
a saddl e-toroid (S-T) construct I on. Nort h- South pin (NS-pin)

distortion is a t ISt | ri zontal
lines into par abgﬁggqh%ﬁﬁén relgtﬁ ? fatg)rlt&l]?lrcrgirré Qﬁefsl(?lﬁ?j ﬁégglg?r ect in
a CRT havi nP¥Bt&MB. 15 aspect ratio than in a CRT having a 16:9 aspect

rati o. Pergranent A R 6ith maﬁgebgsfeeasgﬁef Qﬁcm%rwtdrﬁgdtﬁgoahﬁ tRAS§Or tion

in a CRT hav ect Tatio. |s acco nmounti ng two

smal | bar na"tjﬁ’é %‘ﬂ@h{z ﬁf 5| ynoEe tsé‘ﬁcﬁﬂﬂ t@orﬁeoﬂg}%cgls@g@"n%f than '? he

Hont elr)ld gfa CRTveith aafacepldtechavis awtl flar.efFo ratthihoa dghi n- Zg magnet s.
e e O re aving a

4:3 agpect e@#‘gﬁhﬁ#}%uﬁ ggﬁﬁ‘g gi‘?‘#g zﬁ%ﬂaﬁfg{c&{&p y%ﬁash?ss%nbecauge t he

tol erance i mtgdzedhneAm fx§ndeflection yoke hamtheoadvantage def mroyiding

Furt her yr g dé’g‘t‘ nOngltﬁ )ggﬂt%tg ghgbg?'li kﬁd ﬁrgﬁ_o%ﬁi 89 cm di agonal ,

t he magnets nm equat e correction. nal Iy, magnets
may have an Conﬂﬁdéﬁpﬂabl e effect on, for exanple, convergence or color

purity. North-South r*)lg?@ﬂ% Y distoribhVENE RontetPical A

deflection yake enbodyi ng,.a he, 1 nvent] on I nc es a verti cal
defl ection VIAATHPgL é digtorts a%‘é‘i‘t‘tg?‘é ESF‘@OPBQ H"“’]ﬁr 68[%&?&}'3& “ti cal

defl ection fNSI-ptn Ellhmnmrt iis anhorefdiffitulonto comeodiinga iORMuUdasing raal4E3 of
irst and Sabpeat date i 1A ERY navBdidJed Snckhdabist: BHRaR:  on o
t he yoke. Thmaagnetsi bave beenefusedt fam corredting N*S:-Ipumiedtsmrltmnunemdﬂm’m
section, di 3PRARY a 4:3 aspect ratio. This is accomplished by mounting two
small bar magnets horizontally at top and bottom, respectively, of
the front end of the vertical deflection coil, referred to as pin-
20 magnets. It may be desirable to reduce the NS-pin distortion in a
CRT having a 4:3 aspect ratio without using permanent magnets.
This is so because the tolerance in permanent magnets tend to
vary over a wide range. Furthermore, when the screen of the CRT
is large such as 89 cm didgonal, the magnets may not provide
25 adequate correction. Additionally, magnets may have an
undesirable effect on, for example, convergence or color purity.

MARY OF THE INVENTION

30 - A deflection yoke embodying an aspect of the invention
includes a vertical deflection winding disposed adjacent a core for
producing a vertical deflection field. The vertical deflection
winding includes a pair of saddle shaped coils, each having a
plurality of winding turns that form first and second side sections

35 extending in a longitudinal direction of the yoke. The vertical
deflection winding includes a front endturn section, disposed
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2 adj a‘ggr#m%”gcreen end of the yoke between the first ané:rré%%g)ﬁé si de
sections and a rear endturn section disposed renote fromthe screen end
and between the side sections. The rear endturn section are constructed
in a manner to concentrate the magjority of 5 its winding turns close to
the gun end. Aratio less than 0.15 is) mai nt ai ned between a length of a

f th d | ud % _of h di
Lurne i n  nadiaiti 8"SeabeR, pndoff th%“y%ﬁa e ABefrh A8t 399PTE osest Lo
tﬂe gun Ietnd ,side sevtidmnse aaftlf acrear elnd:ngtm_snttxbhetd\tqmsedalre?maefnomfldhel d.
T | er ward a gun
e resu Jsgr%&y @ dhd’ ?Je%v%@a B |568 ! QRefoilY! O The. fdr’ bRl g

si de of atrve ori zon i on cén Aratio
bet ween a fisestioneatg reenstencied nit thdnaeReiedoi eANEERITales the dmajority of

effectiveg qwmnaw *tﬁnvﬁc%é‘ealto%@ gﬁh' . f . AI ¢atié Rs€ahah D if- 09

so as to significant reduce r ste stort BRI EF

DESCRI PTI ON TRgIn{an Ween a engt IQBGRE‘%“ i ?ﬁll}QFr‘éﬁaé's egdiIgss sect i on
of a defl ectgegtionOksat mcl&d‘e‘ws)csO%goﬁralhahecwmﬂntgmumwénttlm,reamount ed on a

t hod 20,.t ube t
Cathode 12 O Sperion,fucag i o ke ikt 3 o S BRECPRACS
si de vi ew ofamd \theteﬁfad:tl\deflleagth «f ¢he | verticahzmagaetiecfielted Thet resulbke of
FI GURE 1 E t
defl ecti on638| hat a *gﬁﬁg&éﬁ‘#&ﬁ'{ %teﬂﬁelaﬁ %&bgwuﬂlust ra gg‘ g@h&rﬁt t hat
i s included samdtmkq/dlelﬁtvore to @ korigontal deflection mentss= 64 Iratigt rates fiel d
di stributi OrbétWé%h' anﬁr\ff el'éh#(hz) se}ﬂi‘aﬁn@ therddficotiot ééiﬁeir’sp%d)fan':' GURE 1; {

ﬁg?z) of thétj;wbv%flep l@,;@i 1€é e\§ert1ca dtglfllecgtgclnlx3 it ik is Ercetaltgrnsthxg (6)0 pnd
so as to significantly reduce raster distortion.
15

RIEF DE IPTION OF THE DRA

FIGURE 1 illustrates a cross section of a deflection yoke,
embodying an aspect of the invention, mounted on a cathode ray
20 tube; : .
FIGURE 2 illustrates a more detailed side cross section of the
yoke of FIGURE 1;
FIGURE 3 illustrates a side view of a vertical deflection coil
that is included in the yoke of FIGURE 1;
25 FIGURE 4 illustrates a top view of the vertical deflection coil
of FIGURE 1;
FIGURE 5 illustrates a shunt that is included in the yoke of

FIGURE 1;
FIGURE 6 illustrates field distribution functions VQ(Z) and

30 Ho(Z) of the yoke of FIGURE 1; and
FIGURE 7 illustrates field distribution functions V2(Z) and
H2(Z) of the yoke of FIGURE 1.

* G S P c *



VO 95/ 353§ 95135578 RS /1B39/06496 496

2 adj acent a screen end of the yoke between the first and second

side sections and a rear endturn section disposed renote fromthe

screen end and between the side sections. The rear endturn section are
constructed in a manner to concentrate the majority of 5 its winding turns
close to the gun end. Aratio less thag 0.15 is mai nt ai ned between a

L EnOn o 2 ddisidt, 21 scld@n! BRE BU' Goke bERFEL N Brst %&dﬁcoﬁﬁ% of all

the winding tgrns in sectro w ndi ng
turn cl osestSl4§ QW@Qj’én aéﬁda rear :Sf%lltﬂﬁb ection .d}ép@%twmtet rfEOMerthﬁcal

nmagneti c fl%k:f’eenﬂ]#hdeh‘ﬂd tbet@rebﬁ Emﬁtmdevﬁdﬁd‘n?ﬂ d9hlecgtaPrefRarer 1S
shifted toward.a _gun ori zont al

defl ection OSHHER. Ak r%&qscgructed bt \ﬁeéﬂxﬁn?ﬁ 0 cP@ﬁﬁ?haéeerfz;‘FaWWé’qtﬂe of
defl ecti o denwendimgdurms closecftd ethiei ganl endit h Aofratiloe lessr thaml0.88f isect i on

i stort; o, Tataindd” Biilen o gl bP £ BH0hIER 1 TEAY DAPRAS
FI GURE 1 il Isgstipat thataingludes SX¥%i of all thedavinding durpskia the rearbodyi ng an

aspect of thgydiaMe Necfidn, ”Hié'l'ﬁ hé *FMAREe thAY @l@séﬂb% the gun fencr ICSIRJ’ERE

2 illustrates re.detai 0SS section of th

and hpstiestive dengthof, the qeeTiea), GRegers: field e deskln oo |
that I's llr(]glmgﬁmlm ﬁémmbl«ﬁﬂ)éctiarﬁ@lﬁtér i®5shifted tcEw&tREa 4guﬂlsidérefl.’: Ieséu gE
top view of ¢ ef | ect
5P Vet s of 28 ¥ks eRideo°R hPfiatRtal defietlioh Seter A, matie: .
FIGURE 6 i | Ihﬁtweanea fiirst dledigth r separatingf thet deflectiper cei@rsaand3an (
Herr](Z of E E t field
dI[St r? f)u% i on unc eTplc?rélrs‘gg’z % tm ‘krt&%ﬂz ec?o?hﬁa% #eﬁe&ﬁféﬁi‘_(ﬁm

so as to s1gmficantly reduce raster dlStOl'thIl
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FIGURE 1 illustrates a cross section of a deflection yoke,
embodying an aspect of the invention, mounted on a cathode ray
20 tube; _
FIGURE 2 illustrates a more detailed side cross section of the
yoke of FIGURE 1;
FIGURE 3 illustrates a side view of a vertical deflection coil
that is included in the yoke of FIGURE 1;
25 FIGURE 4 illustrates a top view of the vertical deflection coil
of FIGURE 1;
FIGURE 5 illustrates a shunt that is included in the yoke of
FIGURE 1; -
FIGURE 6 illustrates field distribution functions Vo(Z) and
30 HQ(Z) of the yoke of FIGURE 1; and
FIGURE 7 illustrates field distribution functions V2(Z) and
H2(Z) of the yoke of FIGURE 1.
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3 DETAI LED DESCRI PTI ON In FIGURE 1, a CRT

~10 includes a screen or faceplate 11 upon 5 which are deposited repeating
groups of red, green and bl ue phosphor trios. CRT 10 is of the type

AB9FDT with a Super - Fl at facepl ate size 35V or 89 centineter along a
di agonal . The maxi mum def |l ecti on ang%e Is 108[err]. The distance from
t he yoke reference line to the insi of the screen at the screen

center, 10 referred to as the throw distance, is 366 mllinmeter. The
facepl ate 11 has an aspect rPETAREDESCRIPTION The contour of the

I nner surface of the faceplate 11 1s ef1 ne y the follow ng equation.
[err] -~ where: Zc is the distance froma plane tangent
to the center 20 In FIGURE He a GRT $Qrinehmdesoatseveen or faceplatX Bhdipén
represent gi %Jlﬁ@ﬁeﬁref r&gﬁos%dc?%gz{mlg ng/rto:ﬁg)s of red, gpéﬁ[neca{rfd) Bﬁggf the

maj or and m nor ax to A
coef ficient sphﬁ&l@h@eﬁéﬂﬁ oERTnelQZBS of thejityperABIEDI:withra SupereFlat

facepl ate. face late 951\}‘“& E CE@ﬁﬁﬁfété}f ﬁ)r%% 006‘#%&1 VipyLng screen

havi ng onal nsi on o O]‘rﬁs Sul X cients Al to A9 are
shown in Tabl"‘?ﬁa 1mym 'tlﬂ“tﬁ%g]@of*ﬁ def TRe gdis{anage feom theygigkeci ent s

may benefit irgfeindd ik &bome_r ﬁﬂsi)@(ibawcﬂf& isBteeis a\ehﬂﬁ ?sQrélﬁi R@nkétyenti ve
e

features bed, | at er
millimet e??fﬁﬁtﬁgﬁé’ ttRed %o’g’F‘f t@%tglsiﬁn%els gégg met%rB ' ThE %aceplate
11 has an aspect ratio of 4:3.
The contour of the inner surface of the faceplate 11 is

defined by the following equation.

15 Ze= Al +X2 + A2 «X4 + A3 - Y2
+ A4 eX2eY2+ A5 «X4eY2 4 A6 Y4
+ A7 +X2.Y4+A8X6 Y44 A9 Y6
where: )
Z¢ is the distance from a plane tangent to the center
20 of the inner surface contour.
X and Y represent distances from the center, in the
directions of the major and minor axes,
respectively.
Al to A9 are coefficients that depend on the
25 diagonal dimension of the faceplate.
For a tube faceplate of CRT 10 with a viewing screen having
a diagonal dimension of 89 cm, suitable coefficients Al to A9 are
shown in Table I. A CRT with the contour defined by these
coefficients may benefit in NS-pin distortion characteristics when
30 using inventive features described later on. The X and Y
dimensions must be in millimeters to use the coefficients of the
Table.

35
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4 TABLE

0. 201580000 x 10[err] A2 = 0. 281067084 x 10[err]

5 A3 = 0. 265056338 x 10[err] A =

-0. 420000000 x 10[err] A5 = -0. 356545690 x 10[err]

A6 = 0. 915000000 x 10[err] 4 A7 = - 0. 880800000  x
10[err] 10 A8 = 0.1402§§Q%ﬁE x 10[err] A9
= 0. 295636862 x 10[err] el ectron gun assenbly 15 of

FIGURE 1 is mounted in a neck portion 12 of the tube opposite the

faceplate. Qun assenblA/ll 2 15 W,Q@{%o bbee t}prilgoosal in-line beans R G
and B. A saddl e- saddl e defl E’Ct [ orbgl_zgg assenbl ﬁ'@?Si ghated generally as
16 is mount ed ar oud¥2t h& necl®-28d 4 por’%ié the tube by a

fsui tatz)l e 50ke1r7munt OrA B! ?sﬁ i gd:(j,aﬁrs(j.%ﬁ/g_ke l];@dat)ls63j[ ncl ude_sI a 0 1:LI8$1/r ed
errite core , a paiJ, of sa V, ca L ion coils :
enbodyi ng an i nventi vé{‘#eamre, '§né§§%&§¢6@f s’%ldgbeegype hori zont al

deflection coils 18H ABfl ecti onOyBS654S56800f x haOstHf - conver gence and
coma free type. FI_GURE (2 giq! es g chgs@9section side view of
yoke 16, i ncl udi ng %gre—ll ﬂz&mé?@P x40

ust rat €s §4si de view, and Fl GURE
4 25 a top view of yoke716=nhen -8eB880B00@0Pen/ edOf 6 t he purpose of
showing ¢@ | 18V in my g detail g $ypdss0sgnbol,s gpd2dunmerals in FI GURES

FI GURE 2 serves o holBsadl c- O-2X3AE6862i zork alOAERI ect ) on coil's. 18H and
saddl e-type vertical 30 deflection coils 18V in proper orientation relati ve(
Lo, pooh other RSS! el L GE GRS W bbaluapif g POt
wi ndi ng t ur mecKOpoitidn i Il ofd¢hel tubehepposite ndet fiaceplate. t hGuaoaksemblyWN ndi ng
L 01 BTk B o B AR, 6 S NGB 142
saddle deflection yoke assembly designated generally as 16 is
mounted around the neck and flared portion of the tube by a
suitable yoke mount or plastic liner 19. Yoke 16 also includes a
flared ferrite core 17, a pair of saddle type vertical deflection coils
20 18V, embodying an inventive feature, and a pair of saddle type
horizontal deflection coils 18H. Deflection yoke 16 is of the self-
convergence and coma free type.
FIGURE 2 illustrates a cross section side view of yoke 16,
including core 17. FIGURE 3 illustrates a side view, and FIGURE 4
25 a top view of yoke 16 when core 17 is removed for the purpose of
showing coil 18V in more detail. Similar symbols and numerals in
FIGURES 1-4 indicate similar items or functions.
Plastic yoke mount 19 of FIGURE 2 serves to hold saddle-
type horizontal deflection coils 18H and saddle-type vertical
30 deflection coils 18V in proper orientation relative to each other
and relative to flared ferrite core 17 that surrounds both coils
18V and 18H. Each saddle coil 18V of FIGURE 3 is formed by
winding turns 70 that include all the winding turns of the coil.
Winding turns 70 having N70=126 winding turns have a rear
35 endturn section 14a adjacent the beam entrance end of electron
gun 15 of FIGURE 1 (the gun side or end). Section 14a has Na=120



gun 15 of FIGURE 1 (the gun side or end). Sectlon 14a has Na=120
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v 5 wi ndi ng conductors. Saddle coil 18V of FIGURE 3 has al so a rear
endturn section 14c having Nc=6 w ndi ng condutors. Saddle coil 18H have

a rear endturn section 14b. Sections 14a and 14b and 1l4c of FI GURES 2-4
are not bent away fromthe neck of the_tube, 5 and are referred to herein
as flat rear endturns. Wth a saddl e 3 coil of that ty core 17 may be
formed as awindipng qonductors. Saddle poiloh§Mt oﬂlﬁi&IUBnE Eas alsd agkar 16 or

CRT 10 of Fgﬁ‘gﬁﬁnlsbénon fgfi mﬁqngnm—@w g’*@dgxdiﬂBfker ShAdRACR;P! ane of

yoke 16 | ned a correspondi ng coor l_&ci)er‘ﬁ;an |cuI ar to
10 the z- aX| H havs raesﬁan@nﬁglm A%¢80R s %m Megtionsphda) a

veréI I fcal or mcnaf I?IGERES hegr i;b% Bentl mayyfrom GRé rﬁ@dwmil the ﬁxblei %. S
i s define ara izonta axis o reen e
coor di nat @rc rfegﬁgﬁgpfoanb“‘&’fn ﬁkga&rqg FB@%@H‘ orWS th @ndagdieis 1 5
W ndi ng turmlﬂtmfoﬂtaFlt@pREc&rchhl may | beldoninedt & a/\nsmglagpxeceturns of coil
18V forma pair q | aﬂd}, &N of
the correspondin Asghgﬁga@%il&ng\;ﬁw nd &é 18 {":r CR'? gég{f rm re(ZlS2

endt ur n sectdefinedsin  » gonventionsl manner. meﬁhn@ ang ro 800kna16| s at one
extreme cl Oiﬁ'ﬁt{é@l tH?e &%n?d %ndﬂfg 2&pdrdimatel Zdithak tlk”Pe nd'f@t‘ﬂ%?t eously,
there is Hfﬁs fi,Cant g ege no v\ng%ln%ﬁdurn S Lesent |nthe
wi ndi ng d e %’@&t Aoporresponding ¥-a finedqim parallgl t9oaand 81 in
section l4a.veftial or"Biifét taxig fo‘&&%hnofllt hsxmﬁmﬂy\gat um&s ndingdixng turns
70 form rear emﬂ?ﬁrn sectl V\Eereas 12 SI ¥ snal l er 25
nunber ( Nc=@Y¥1Hf1S ned, ‘?0 rré"ara RHZQRH sg’ct B]f?rlﬁﬁls R SCIged 90 in
t he w ndi ngsllsep’ﬁhatmrdmte X=Y40 in @acheplanenofl4@ke 16 Ssclocatedlém i s

di sposed furhg mthe beam entrance end of yoke 16 than section 14a.
In accordance W|t an i nventive feature, those winding 30 turns of w nding

turns 701that forWindieg simns4¢0 ek RIGIIREL thatrﬁw@éﬁlmgﬁu ther windingi | enma.
Front endt unirieofi €oil /BB VANfbrie ﬁﬁﬁdwrﬂdéeﬁdt% 142amd%h front

endturn section 72 of the corresponding saddle coil 18V. Winding
turns 70 also form rear endturn section 14a that extends from a
winding turn 80 that is at one extreme closer to the gun side, up
20 to a winding turn 81. Advantageously, there is no significant gap,
where no winding turn is present, in the winding turns of section
14a, i.e. between winding turns 80 and 81 in section 14a. The
majority (Na=120) of the winding turns of winding turns 70 form
rear endturn section 14a. Whereas, a significantly smaller
25 number (Nc=6) of winding 70 form rear endturn section 14c. A
gap 90 in the windings separates section 14c from section 14a.
Section 14c¢ is disposed further from the beam entrance end of
yoke 16 than section 14a.
In accordance with an inventive feature, those winding
30 turns of winding turns 70 that form section 14c are used for
reducing internal trilemma.
- Front endturn section 72 and rear endturn sections 14a and
14c are disposed generally in a direction perpendicular to the Z-
axis. Side sections 71 extend between the beam entrance end and
35 the beam exit end of yoke 16. A substantial number (Na=120) of
winding turns 70 of coil 18V that form section 14a of FIGURE 2



l4c are dlsposed generally in a direction perpendicular to - axi s.
Si de sectWB8A¥3518 ext end between the beam entrance end and §é¥lﬁ?§’08‘93m exit
end of yoke 16. A substantial nunber (Na=120) of wi ndi ng turns 70 of
coil 18V that form section 14a of FIGURE 2 WD 95/ 35578

PCT/ 1 B95/ 00496 6 are generally nore
renote fromfaceplate 11 and cl oser to_gun assenbly 15 of FIGURE 1 than
the winding turns that forns endtur® section 14b of coils 18H of FI GURE
2. The eff eare ogendrally mirel eemiote firosi facéplatedl hgand mioser?ftooguﬁl GURE 3

that is fm'ﬂ@?emﬁlrfﬁ?""d?dFTQUR'E”Eaﬁ%n' ?h&'%ﬁ*dfh@eﬂlrmé e_Wv

bet ween secti o shunt §alr 0 shun S 22a and 22b

of FI GURES endmyn sectigmilidhgof qoilspd8Hi ah I FICHIRE 25 Jheweffest mncthes 5, i s
di sposed  deylegHbhi field wwlhdrnﬁgs ReiBdoto 7esx of mcemmts 488t q§ forfdegES 1

and 10 2 is.dis ed at | ock nd ih unt ais at 12
o' clock on &Y ﬁ?ﬁ 1§ g’rg§/rr¥r@tlrsi %erﬂm’? r §B€%ta{@o%ﬁt§’eﬁn The
t rapezoi dal sectiehs u¢li on enabl es each of shunts 22a and 22b of FIGURE 5

to occupy the sa c gle Tl of'aif' 1rabfes§1 t?lﬁﬁeaﬁ%?en o[f Fmgﬁ@%%hg aﬁ@tjnt S

| ocated. 15 rane ers suc as ang ar rang ein
the Z-axis & hawing a@f t@maosiaizﬂlmdaszmoa\rrb igeFIG td tordispesed

| |
external trig gﬁrﬂggtrrgdr%gl ewm rr‘é!’g(fc‘iaio aﬁiwn Skift 22 apcrx%kfﬁsarngh and

trilemma, S rizaont

orrect
verti cal &) iy Lispesess at |%PMC ‘ﬁ‘évéh 2@4‘ 150 daspased; gh 1Fet ween t he
axis and corg'¢lbck apusl ab@s CY! lifiCi s@@ﬁmemal manpies . w1tﬂdt/@%@ﬂ&©u§ki\s Xt he

imple t t d 22b
o TR Rl sl SE8ALHBbtes, AER TR [ shyPl “BAR 22287 720 ¢
shunt . of FIGURE:& o coctupy die saineaangular arangeear each yplane 16-¥f in25
FI GURES 1-3 wiich® ngei‘s qgé%tga field produced by coils 18V is

preferably plncusglone sha e or correcting vertical coma  error. To
reduce o¥eér - convdlagamederst Stlﬁb 8s agngular crangseklemgeh and peperdinatehdn

vertical defhcrigyas fofeldchr OlRRAI224Rh (2R U] SSlebRil to 68lrbed BV i s
made barr el at. an i nternedi ate port

exteljlr)xa?| trilemma and sign re\Persaf 0between external and
internal trilemma. Such parameters are also selected to correct
horizontal and vertical coma parabolas, which is the reversal of

20 coma sign between the axis and corner, and to correct East-West
pin. Advantageously, the simple trapezoidal or almost rectangular
geometry of shunts 22a and 22b improves manufacturability and
reduces sensitivity to placement of the shunt.

In the vicinity of a beam entrance end of yoke 16 of

25 FIGURES 1-3, a vertical deflection field produced by coils 18V is
preferably pincushioned-shaped for correcting vertical coma
error. To reduce over-convergence at the 6 and 12 o'clock hour
points, the vertical deflection field produced by vertical deflection
coil 18V is made barrel-shaped at an intermediate portion of the

30 yoke, between the beam entrance and exit ends of yoke 16.
Horizontal deflection coils 18H may be of a conventional
construction such as used in a conventional S-T yoke.

FIGURE 6 illustrates in solid line a field distribution function

HQ(Z) that provides the magnitude of the horizontal deflection

35 field in the direction of the X axis and in a broken line a field
distribution function V(Q(Z) that provides the magnitude of the



30 yoke, vwel¥eengt he beam entrance and exit ends of yoke lgctaBesidekdszont al

deflection coils 18H may be of a conventi onal construction such as used
“in a conventional S-T yoke. FIGURE 6 illustrates in solid line a
field distribution function Herr](2Z) that provides the magnitude of the

hori zontal deflection 3 5 field in the direction of the X axis and in a
broken line a field distribution fugction V[err](Z) that provides the

magni t ude of, ggﬁal defl®0:idn’ 28 n the direction of the Y axis i yoke 16 of

PCT/ | B95/ 004
defl ection fHIGTWUREL I ndunctians; HO(4) ande Vo(&)i arej usgebiie fivst sirder F| GURE 1.

tFlﬁnct i ons. H_[a%ehitmn amo er Ifﬂlerﬁ)a aemeﬁkamf im§§lt§§t§1§'eﬁﬂdo a}?gggﬂ gﬁn
eory. Sim]. .
H2(Z) "t hat pdlg\r’ %‘E‘é u%ﬁl?gt mf h}*’ﬁepf%“ﬁﬁ@nﬁ"t YBT3 Ot RS S ont al
]gef | ecti o\r?zlzm)a nhtudethE ter hotizontadf deflection Xfiekd analﬂhfefdﬁé@h@'m S?ilf ithei on
unction at, pr efl ection
field in the}zYa%llgr ng{f ﬂ}élcfiecﬁs{x_:ﬁ?n?n of)rfl@E Feryb((%) Qﬁg éfé‘y P??Zﬁh are used in
third order variatiatt iinnthe wertical deflectiomr fisldbin thenYFid@deEionl- 7 i ndi cate
simlar ite f WF&S ghetic
field pr @}gatd ltlpgz?zlceltﬁaect pr? %gfﬁﬁ%gHﬂgfthméyl a?gr?}%g ﬁrrgasur ed
with a suit dbeeryr oé@nﬂ&ldymb@l%kférﬂﬁ URES He7pindicateesimilar dtems gven
coor di natje) fukétibfs. 2 TRO'sttehdtR JrUnfetbifyolofatked AR neu@oﬁéﬂl nate X = XI.

F th of dj t he di
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0
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coor di nat e Xodrdinate cXnst Xit. ordhaaplﬂ'msc 2fl meakuremfeat, coordinatet X1y = 0,
b but
2,2 029 Ve M et e M) i Mon i 1) 01
hi gher coef fdigatians offhe plane r it evhish spmydinate m[arx]l(zapes separates

Herr](21) X[tﬂérlbottorﬁ[ eagéi Zﬁ) tipe54ddle 8611 L ESH 6 PIGTFREC2 eftbin tth&se?%f
strength of e maga&he 6011 1 s.a function of the X coordinate, at t he
A

coordlnates ph can then be plotted depicting the
variation of eactThé tesaltsoef fmeasuting Hie 1shfefgth Hofrthk( Magnetic field

20 as a function of coordinate X, for a constant coordinate Z = Z1 and
for coordinate Y = 0, can be used for computing, in a well known
manner, field distribution functions or coefficients Ho(Z1), H2(Z1),
H4(Z1) and other higher coefficients of a power series H(X) =
HO(Z1) + H2(Z1)X2 + H4(Z1)X4. The term H(X) represents the

25 strength of the magnetic field as a function of the X coordinate, at
the coordinates Z = Z1, Y = 0. A graph can then be plotted
depicting the variation of each of the coefficients HQo(Z), H2(Z),
H4(Z), and other higher order coefficients, as a function of the
coordinate Z. In an analogous manner, coefficients VQ(Z), V2(Z),

30 V4(Z) and other higher order coefficients can be evaluated as a
function of the coordinate Z with respect to vertical deflection coil
18V. To obtain the functions shown in FIGURES 6 and 7 each of
the coordinates X and Y are measured in millimeters.

A vertical deflection center 50 is defined as the coordinate

35 Z=Z(c) of FIGURE 6 of a vertical line that divides the area bounded
by the curve of function VQ(Z) into two parts of equal areas, one



H4(Z), and ot her hi gher order coefficients, as a function %fcﬁlgfsmm
coor di nat WO253F$8an anal ogous manner, coefflci ents V[err](2) sI(Z) 3
0 V4(2) and ot her higher order coefficients can be eval uated as a
function of the coordinate Z with respect to vertical deflection coil

18V. To obtain the functions shown in FIGQURES 6 and 7 each of t he
coordinates X and Y are neasured in mlgineters. A verti cal
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Vierr] (2) ingeflértopaenieroiZ(eyusl equalaco one WD 95/ 35578

PCT/ | B95/ 00496 8 toits right side
and the other one to its | eft side, Vertical defI ection center Z(c) is
equal to Vo(Z )e‘rZﬂdJr err](2).z.d

[err]VMerr](Z) dz 5 A horlzpvlbeg)cﬂsﬁlectlon center coordinate 51 is
defined in_a sim]ar

t I h. X of .t
verti cal c@fﬁe@ﬁ'@?“ﬁ]eldganeﬁnon GEﬂq‘ieﬂo‘A@QaVE Idg?d%@f’g‘ic‘ﬂ @ﬁspp f of
constant magfidi4ger. extending from Z=Z(0) to Z= Z( O)+[err] that causes

approxi mately the i f e r Merr](2)

field. The verti céljlil %ffe%g@ﬁ g%?ﬁon"’f %ngf(gl'él g@%tgaﬁnggﬂéékﬁ ere%ﬁal%out Z=Z(c)

Z([err]) + [@efihed as a vertical alefléctian rficlds ofqganstant magnitude

(A [ e;;%vgglr rléﬁk@@iﬂgrﬁbm Z=2(0) to aztzz%" +x that[ eaﬁdéégapﬁidﬁh{a%{:ﬁog% 1ngt . 7
v i Tl di |

i n whi ch hOpsame\image cfﬂe ﬁé‘f‘f% HTS [as, B@c:}i‘ Q&) field %‘I milingy vgrtical

hori zont al def | ection peak coordinate 53 | s defined as t he, coordl nat e Z‘

in which a pdeflectiemifield isuassumed iqeaterpd Bbacdr(c) = Z(0) + Tn accordance

with an inventive feature, by extending nost 20 of winding turns 70, that

f or m endt ur nLeagth dn xamv@ﬂ Pl GURE 2, cl oser to gun assenbly 15 of
FIGURE 1 than endturn section 14b
(IvVo(Z)dz)?
Vo(2)2dz
15 A vertical deflection peak coordinate 52 is defined as the

coordinate Z in which a peak VPEAK of function VQ(Z) occurs.
Similarly, a horizontal deflection peak coordinate 353 is defined as
the coordinate Z in which a peak HPEAK of function HQ(Z) occurs.
In accordance with an inventive feature, by extending most

20 of winding turns 70, that form endturn section 14a of FIGURE 2,
closer to gun assembly 15 of FIGURE 1 than endturn section 14b
of FIGURE 2, vertical deflection center coordinate 50 of FIGURE 6
is shifted significantly toward gun assembly 15 of FIGURE 1 with
respect to horizontal deflection center coordinate 51 of FIGURE 6.

25 In FIGURE 6, a difference DIFF between the deflection centers is
14 millimeter. The effective length A of the vertical deflection
field is 107.1 mm. A ratio between difference DIFF and the
effective length A of the vertical deflection field of yoke 16 is
equal to 14/107.1 13,

30 When such ratio of 0.13 is employed, the reduction in NS-
pin distortion obtained is so effective that NS-pin magnets are no
longer required for eliminating NS-pin distortion on flat faceplate
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B oSopang S
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“to horizontal deflection center coordinate 51 of FIGURE 6. 25 In Fl GURE 6,

a difference DI FF between the deflection centers is 14 millimeter. The
effective length [err] of the vertical deflection field is 107.2 mm A
rati o between difference DI FF and the effective length X of the

vertical deflection field o oke 16 |59 equal to 14/107.1 = .13. 30
When such ratl ®fo€RY 19 of HéUBﬁed haviagr anl\aSpeoh ratio g, for exaimple,
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end resul ts deflestidn rfielido of Sydks videthati is cgreater maﬂzﬂeﬁﬁl t Sachf fecti ve
length [err] ﬂ&nké‘ﬁleﬁ?&r télgﬁkﬁ?ant‘i’ff &'&fﬁdé%n N§Shit Qfls%‘? 1Qvﬁ£:?t gr eat er

t han 0. 09. Sa I cant'l'y reduc po I on
when such  ratig jis $f§aﬂﬁélﬂhéﬂ leﬂsﬂ} ﬁlﬂ)gﬁdﬂhtéOﬂeﬂﬁcNSoﬁmo Nsrpbn mayt ortion

may  not bﬁotslb&nsfgxﬁﬁeam W’Whe‘iﬂ%hchafdtib'ﬁ gfe%@éxerthi:ham@ Eifn pin 10
magnet s o | onger regu re NS- pi n stort of a
facen! at & BrmagAts areo. keRBST, Teatusdete limnatng NSopin disiorieno, 16. 9
?ndta si z;ahoéf aqfadeplae3€RT, not shown,nhavingy dﬂnteqzjwttx;at?ﬁ??merfdrnvan}: ;: vef
eat ur e, e or n n i tude of difference o

1 5 FI GURE 6° m%en%;gr H‘g quaiér q@c%‘gﬁ E% * coordi nate 50 and

hori zont al def| ecln caccordance cwmﬂdlmtheﬁlmvsnpiwdtfcamm t theut

significantl g on¢C 1. As
shown in Fl &fgggﬁh‘?@ﬁea s@ﬂf C%? %@f fbf]? fe{ﬁ'\éea sw that is
sinilar tloStREKFURE f@anWﬂH[VéﬂlWZ e&c@&ﬁn centesecagrdinate 0 amd owar ds

the beam entlgfigén&lddeflection cedftd %Bbi’dixﬁge 051Vf§ éjr@ﬂhcéd*f WRtdutn center
50 toward gu obt ai n

def | ection sxgmficantfynlegtJhemng vemREl deffectlon col lg}(/ qu Ht}?)gkﬁert ' cal
As shown in FIGURE 6, the curve of function VQ(Z) has a shape
that is similar to that of function HQ(Z) except for being shifted
20 towards the beam entrance end.

The shifting of vertical deflection center 50 toward gun
assembly 15 of FIGURE 1 is obtained by shifting vertical deflection
peak coordinate 52 of FIGURE 6 relative to horizontal deflection
peak coordinate 53 by a length, DIFF2=13.4 mm, that is

25 approximately equal to difference DIFF. The ratio between
difference DIFF2 between coordinates 52 and 53 and the effective
length A of the vertical deflection field is equal to 0.125. By
maintaining such ratio greater than at least 0.06, a total length L
of coil 18V of yoke 16 of FIGURE 3 in the direction of the Z-axis is

30 maintained small. Length L is measured between a winding turn
82 that is closest to the screen end, in front endturn section 72,
and winding turn 80 that is closest to the gun side in section 14a.

Such ratio that is greater than 0.06 is maintained by forming
endturn section 14a from the majority (95% in this illustration) of

35 the rear portions of winding turns 70. Advantageously, by
forming section 14c¢ from less than 10% (5% in this illustration) of




peak coordinate 52 of FIGURE 6 relative to horizontal deflgﬁmﬁom%peak

coor di nat'¥04343 §§y8a | ength, DIFF2=13.4 mm that is 25 appro qual to
difference D FF. The ratio between di fference D FF2 between coordi nates
52 and 53 and the effective |l ength [err] of the vertical deflection
field is equal to 0.125. By mai ntai ni ng such ratio greater than at |east
0.06, a total length L of coil 18 f yoke 16 of FIGURE 3 in the
direction of the Z-axis is 30 maintained_sma]l. Length L is measured
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endturn seciffeprivély rediéedy nding turn 80 that is closest to the gun side
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by form ng enét @Pﬁ"ggcgﬁ“{}ﬂglﬁa e[‘“r%ﬁ] t |1léamij Ei 155‘3)3‘10“3(?%5 the

|b | | ust ][ ati opeomtdn 2f5 ehk’lmmfeaecnont 1dasenfending |fmm umedxﬁ(g téchy B0 atxife;)us:c Yy,
y or section I a 0 5 | tion) o
by torgng 108" it o EffEeS €38 8122 Bud s/fd@ & Yo 1% 1o LA S |
yoke mount ethron83. ndiﬂtwmbnamadhlgjéurlm/ 80 and SButiQ%cofmhcswngdmg 5

a core rrade H&gpg' rigont al
defl ecti on WI n Lng 0 ac}agr(‘:s n%f Seglcléxrgofgct]g%ns 14a aﬁ&é{“&g %g
hori zont al €@%Y é‘?ﬁq’oﬁr SPOS ength L14a iIn this illugtration hereire ect i on

wi ndi ng di samﬂ ashe@cmat windihg ctums‘ or A ratio beowieen nthea leregthi 83

2 plural | Dy? ', ffﬁag'yﬁ?@g?ﬁa’i ForRll 1Y, SEVRE 38, améome““sQ?tvl ons

ext endi ng |mpprdxcingjt¢1ydmla.l By empinainihgssuch yratiy smillentthand0us)

section, ept e Sakd:.y i e first and
second si de ei&gbaghgﬁ‘di O?eg(?ﬂend ulr;'ﬁ @fggt ?gn‘sdﬁgﬁgggw :?ﬁ ?de said
screen end Z9& benvire thisailtustrations e Coidnk8V sef (ﬂﬁléﬁﬁead@mndSect i on be| ng

15 constr ugkksbdr tfe "BOHRIN (ST GARBRIK tBHE SO UHARIRN bldkedf bl e

bet ween kS| &g And the: poFtign et windpe SEFD §22r'fh%2nme$#e§e£?§métﬁ2t° "o
i ncl udes 508ereknaside! heCofl N8 Vgis shorter than 90 mm and, therefore, has
the advantage that it facilitates using CRT 10 with a short neck,
hence it facilitates using a smaller size cabinet for a television
receiver. Shunts 22a and 22b of FIGURES 1 and 2 enhance field
2 0 distribution function V2(Z) of FIGURE 7.

By concentrating the majority of the winding turns of
vertical deflection coil 18V of FIGURE 3 in a small region that is in
general closer to the beam entrance end than the winding turns of
horizontal deflection coil 18H for shifting the vertical deflection

25 center, a short yoke can be utilized. As a result, North-South
magnets can be eliminated for a large flat screen having an aspect
ratio of, for example, 4:3.
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-field, resulting in 20 a vertical d&fl%ctioff cinter that is shifted

toward a gun side of said yoke relative to a horizontal deflection
center such that a ratio between a first | engt h separating said
defl ection centers and an effective Ii:rigt h of said verti cal

deflection field is greater than 0.09 _so to significantly reduce
raster distortion. 25 i&@ﬁ A defl ection yoke according to
Caim1l1 wherein the shifting of .said vertical deflection field

reduces North-South distartj.on such that Nor t.h- Sout h nets are not
enpl oyed. 30 4. R YeftebhiSh §.UE% peppted; O8nayReck é)?gﬁr‘éﬁtﬁggForaQﬂ aimi1
further conpubej ngomprising: pair of shunts at opposite ends of an axis Y of
sai d yoke 5havi ng Q:‘b?e 17 er%?eﬁfﬂﬁ%kicsmgrﬁ?r enhancing a field
distributionfuncion‘%er)r oo L T
-12- a horizontal deflegsion:cwindingok t8Hoc dispasgdt adficenn saidher ei n
said rear  core fodipbBuéing! 'O H%hk‘ﬂegeﬂe&tibﬁt fid0d:' 'and close to said gun
end and a second ) pf)r If?n ?urt er,, roz1 §§| d gun e and having a gap
t her ebet ween suctt t¥gtical defletionwinding ¢18Y3i dispasgongdiacens sa
i nﬁl uded i n_mbdfdrsiggbédwzg\il\gnven&al d%ﬂection fi;eldd_inclu{iﬁag d’\}?ﬁf'(ﬁct ion g
yoke accgqrdli o ¢ ai .wher ein, sai ndi ng turns sai d secon
borti on. ard A28l <Pl ey Safhonadink A iyl of Swhhlliy Fure” dhaf °g "
defl ection yokm ffirst randhtsecgndnsidensedtiarfs {7t htextendingy inOa t ube,
conpri si ng: P . . . of t] Ial.:
Sohori zont allongitdinal directign (2, ORGS0 o TORE A Yefion
produci ng a (78)i désposeddatjacenton sareen; enhaof said yoke between said verti cal
deflection wirng! #fd Heuonde Sidel RefdhsSand &Ofdir' Bhdiurn section (14a,14c)
15 disposed remote from said screen end and between said side
sections, said rear endturn section being constructed in a manner
to concentrate the majority of its winding turns close to said gun
end for maintaining a ratio (0.1) less than 0.15 between a length
of a region (between 80 and 83) of said rear endturn section that
20 includes 50% of all the winding turns in said rear endturn section,
including the winding turn (80) closest to said gun end, and said
effective length of said vertical deflection field (A = 107 mm),
resulting in a vertical deflection center (Z(c)) that is shifted
toward a gun side of said yoke relative to a horizontal deflection
235 center such that a ratio between a first length (DIFF) separating
said deflection centers and said effective length of said vertical
deflection field is (0.13) greater than 0.09 so as to significantly

reduce  raster distortion.

30 - 2. A deflection yoke according to Claim 1 wherein the
shifting of said vertical deflection field reduces North-South
distortion such that North-South magnets are not employed.

3. A deflection yoke according to Claim 1 further comprising
335 a pair of shunts (22a,22b) at opposite ends of an axis Y of said
yoke for enhancing a field distribution function V2(Z).
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hori zontal deflection cent er, csueh that a ratio is greater than 0. 06
bet ween t he di stance separat| ng the point on a longitudinal axis
where a peak magnitude of a field di stribution function VO(Z) occurs

and the point where a peak nagnitude f a 20 field distribution function
HO(Z) occurs, and an effective |ength (;f sai d vertical deflection
field. 4. A deflectipn xokefacesording yokGlaioror avherein saidireas
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producing a horizontal deflection field; and a vert i cal

defl ection wi nding d : ?@tlaﬂj 9513 tz;&%h&'ufg?'i& ‘gp‘ﬁﬁ‘avi w ﬁrgﬂy%

vertical deflection sal d defl ectiQ vertl cal

- 13- windiagt tlmsceﬁtw tﬁ%&oqu nﬂrgsnaéiﬁc} @mmsed Qﬁ rducing sai d
yoke rel at | i@itéshal trilemahori zontal deflection center, such that a ratio

bet ween engt h separating sai d deflection cent ers and an effective

| engt h of aid vertical deflection field Is significant in a manner

to conpensate for6.a Aeﬂéﬁlecnonf yoke dof | mbuhtingpbat & néck offa Tathody greater
and 4:3 aspe Bkg Q 19 ce North-South raster di stortion, ‘
wi t hout enpl %& ﬁg ‘magnet s. 9. A

defl ection yoke faarcqmuﬁl'l)ng\ade ofnovagnetica mateniade r ay

a horizontal deflection winding (18H) disposed adjacent said
15 core for producing a horizontal deflection field; and
a vertical deflection winding (18V) disposed adjacent said
core for producing a vertical deflection field having a vertical
deflection center (Z(c)) that is displaced toward a gun side of said
yoke relative to a horizontal deflection center, such that a ratio
20 (0.125) is greater than 0.06 between the distance (DIFF2)
separating the point on a longitudinal axis where a peak
magnitude of a field distribution function VQ(Z) occurs and the
point where a peak magnitude of a field distribution function
HQ(Z) occurs, and an effective length (A = 107 mm) of said vertical

25 deflection field.

7. A deflection yoke according to Claim 6 wherein the
displacement (DIFF) of said vertical deflection field reduces North-
South distortion and North-South magnets are not employed.
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=produ0| ng a horizontal deflection fiekd;cand ™ a vertical
defl ecti on w nding di sposed adj acent said core for produci ng a
vertical deflection field having a vertical deflection center that is 15
shifted toward a gun side of said yok«;1n elative to a horizontal deflection
center, such that a ratio_between_ a | é}th separating said deflection
centers and 8n dhfdeflection yekenfer mounting an @ancckfofeat cathodeel d is

greater thanrgy Q@beowith a derged wagmg £ At Yaddpfluee oFa3svr ofl {'tﬁftﬁ

sai d vertical _def I§ .i.ncluding a pair of sadd aped
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Lo sact Bns ol oRanBanlAI AeRECAR RArdEAE ORISR disholed adjace saidl "
section di speer foenpraducingn @dmxmtaérd@memmm fiekdyeand sai d si de
sections, such thgt veRfedlPidetlebhof” windingl (v al%a§e&fa&ﬁb9n{ g endt ur

25 section are disposed, close to, sal ngt h of
sai d vepprq:afprqudé@mma vyerticaly d m ﬁml.ddl $f§ tdﬁﬂfrcapneﬁlﬁldﬁm

enldls of t sai dhaving fd GRftieald d"e?l%&tx@ﬂdbaﬂfbrsezfdwnmat Sﬁoﬁiﬁﬂaéwﬂo%
mllimete

5 wher of nl DnguBosides o saiflyvake slatye 9 & poganidl HebeeRondcrRittc . aaim
Nor t h- Sout h duch otttat oa rasich (0.13) thestvedlar 4 hlenpsh hseperacing 8aid el i mi nat ed.
éléét hode ra}c/ieﬂectlon centers, (])(?plﬁgdﬁéaegﬁ'@ﬂegﬁbg lfe% tl’imélpts'éﬂg nﬁaﬁgcgf of
magnetic mat éﬁﬂspnonsfxeld (A = 107 mm) dshsignifieanl inig¢ mannesnton ndi ng

1ol a: ang., coRipenSHe’ P iefidency of SaRF fH %@ﬁﬂéﬁféw"ﬁﬁ?%’ o gl

adj acent fg, and ofs3 ragpect ratio to produce North- outh raster distortion,

without employing North-South magnets.

9. A deflection yoke for mounting on-a neck of a cathode
ray tube, comprising:
20 a core (17) made of magnetic material;
a horizontal deflection winding (18H) disposed adjacent said
core for producing a horizontal deflection field; and
a vertical deflection winding (18V) disposed adjacent said
core for producing a vertical deflection field having a vertical
25 deflection center (Z(c) that is shifted toward a gun side of said
yoke relative to a horizontal deflection center, such that a ratio
(0.13) between a length separating said deflection centers (DIFF)
and an effective length of said vertical deflection field (A = 107
mm) is greater than 0.09 so as to significantly reduce raster
30 distortion, said vertical deflection winding (18V) including a pair
of saddle shaped coils each having a plurality of winding turns
(70) that form first and second side sections (71) extending in a
longitudinal direction (Z) of said yoke, a front endturn section (72)
extending between said first and second side sections close to a
35 screen end of said yoke and a rear endturn section (14a,14c)
disposed remote from said screen end and between said side

This Sheet Has Been Replace

LT

‘ | THIS SHEET HAS BEEN
el &CED
.____,.,..—-——""""."

H marTeon’
HIIEPRS S -
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hori zontal deflection 10 center, *suth thdt & ratio between a |length

separating said deflection centers ‘and an effective length of said
vertical deflection field is greater than 0.09 so as to significantly
reduce raster distortion, said verticgly deflection w nding conpri si ng

2P o Bk 0, L e LoRRY L UE A SRR b 8 B o
15  direct iendtwin sactiopokes disposad odask (tonsaiskiguwm endi Sposmaintdiniognt to
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sections, and a, Tear en posed .renote from said

| a, turn sect|, di
screen end iVWnGigg r @Hnp oat extrem%r%m&/e@@&%)o Qiaﬁ%ldl §Fpt @8dn&eardi rect i on

and bet we@n epditrs i s tFRG, | SWortefaildn 90 mikahewidf urn section including a
w nding portion that extends froma winding 20 turn closest to said gun

side and that includes a ngjority of said w nding turns of said rear
endturn section, 1ki dAwdeflecopoyokeraceerdiggf to fEkdini Shahterein thany gap

bet ween adj t . . . 12 i 0
accordi ng Jté?‘g@&nlt@me% %lghgex%c al cslﬁtllF 'f)tllcﬁé t(;lF ﬁ!sgﬁghggéf[lﬁgg 'ggﬁhect i on
fiel d reducalistastion- Suchh thiats tNerthobouwthc imagnets; jage gimimagdit h magnets are

not enpl qypd. 13. A defl ection yoke nmounted on a neck
of a cat hode ray onpri si a core de of

tybe, ¢ : 30 .,
magnet i ¢ materiaill. A deflection”yoke 105 mgRniBa:eR idiackcof dh AIRItG
di sposed adjrgye@ﬁb§,aic@,n¢m§infger produci ng a horizontal deflection ‘

;:jje;gén?ngai d corke ege (17) "}ﬁ'%d\é’ rhltfc le\t/ingHaggfihggf \IMecr:]?: 2% 19: Zlogsiegcl udi ng
a pair of saddl e sHmrizbmtal |deflection winding (18H) disposed adjacent said
Sona st CRE BB - Bonth WenGhton! ts ahg! 0Tt st oo
yoke, a front endt westical deflection winding (18%) disposed adjacent said
core for producing a vertical deflection field having a vertical
deflection center (Z(c)) that is shifted toward a gun side of said
yoke relative to a horizontal deflection center, such that a ratio
20 between a length separating said deflection centers (DIFF) and an
effective length of said vertical deflection field (A = 107 mm) is
greater than 0.09 so as to significantly reduce raster distortion,
said vertical deflection winding comprising a pair of saddle
shaped coils each including a plurality of winding turns (70) that
25 form first and second side sections (71) extending in a
longitudinal direction (Z) of said yoke, a front endturn section
(72), disposed adjacent to a screen end of said yoke, between said
first and second side sections, and a rear endturn section(14a,14c),
disposed remote from said screen end in a direction transverse to
30 said longitudinal direction and between said side sections, said
rear endturn section including a winding portion (L14a) that
extends from a winding turn closest to said gun side (80) and that
includes a majority of said winding turns of said rear endturn
section, said winding portion being formed without any gap

35 between adjacent turns.
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v 5 screen end and between said side *seé¢tibns® said rear endturn section

bei ng constructed in a manner to concentrate its w nding turns close
to said gun end for shifting a vertical deflection center toward a
gun side of said yoke relative t9 a horizontal deflection center such

that a ratio betygen LSt | engt hy.separ gi;.n i d.defl ection
centers and an effect véeﬁl%‘htb‘?rh y&kesgpgordmg %’eﬁliaygl ige?”ih&s?‘i"oﬁhefi eldis
great er thashifting ¢DIEF)tof saihi vertizal | deflectione field redasesrNofthtSonthon.
14. A defl egid: QR : NOK CRLdi ). ' r £in e I fting of
said verti cg%sltgfe}ﬁtgcﬁ%ﬁ |agl @g)rr{etgl%}gzﬁ mﬂguﬁ? (ﬂtds}t 8?’%‘.”8X§§mh 15 that

Nort h- Sout h magnets are not enpl oyed. - 15. A deflection
yoke mounged on a3neck @éflécticr RUkR hidunted oh UPeheckOBP'd atRode rgg _

a core made_ qf magnet i.c. material; 20 a horizontal flection
wi ndi ng di sb‘a%‘edc GRIA&ME sai d core for produci ng a hori zont al

deflection fielda eore (17) made of magnetia mar¢rialyl defl ecti on winding
di sposed adj acen We| e . r [ verti f | ion,field
I ncl udi ng a pai raoﬁ%?&(?gl%l g{qg{%:gogoivﬁgfa?ﬁ@ (ﬁe@}:h&ﬁ?h9§% gﬁBFgﬁélﬁa@ of
wi ndi ng tur aere far producingsa borizentabndefiectionsfiekkycandns extending in a
| ongi t udy mal direct) f jdevake - 2510 | Q};4di sposed
adj acent lga scree% ghg&% ’ggﬂgﬂﬁﬁe%&a \}\é%n?f'ssa\?gd(?#})g#%nﬁdﬁ ‘Egﬁi' ?éé%nd si de
sections an@OEe fenrpudacing & oirtical dedlsstion fisld: includings4 @air of screen
end and bet wegdleSgh édd&i!;se,céi\éﬂ‘sha\ﬁﬁgdarﬁﬁfraﬁwtw Wﬁ%ﬁ%oﬁrHE!M)
constructed i n ? manper. to concenfrate nore th 90% of ,,it5.w ndi hg "t ur ns

u

30 close tthataferm Hrenand,secqnd side,sectigns, extendingeiitdirn section
and | ess  longibadinaDodivéction of didgyoke,na flomeenduraasection e@2)end in a

o200 bRt Uilhosed. oot & 'Rkt Vd'SE 3G kg bR ple i 0 °
second side sections and a rear endturn section (14a,14c) disposed
remote from said screen end and between said side sections, said
rear endturn section being constructed in a manner to concentrate
its winding turns close to said gun end for shifting a vertical

20 deflection center toward a gun side of said yoke relative to a
horizontal deflection center such that a ratio between a first
length separating said deflection centers (DIFF) and an effective
length of said vertical deflection field (A = 107 mm) is greater
than 0.11 so as to significantly reduce raster distortion.

25 | '

14. A deflection yoke according to Claim 13 wherein the
shifting (DIFF) of said vertical deflection field reduces North-South
distortion such that North-South magnets are not employed.

30 - 15. A deflection yoke mounted on a neck of a cathode ray
tube, comprising:
a core (17) made of magnetic material;
a horizontal deflection winding (18H) disposed adjacent said
core for producing a horizontal deflection field; and
35 a vertical deflection winding (18V) disposed adjacent said
core for producing a vertical deflection field including a pair of
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16 saddl e shaped coils, each havinhgf plufality of winding turns (70) -
that formfirst and second side sections (71) extending in a

| ongi tudi nal direction of said yoke, a front endturn section (72),

di sposed adj acent a screen end of sai 8yoke between said first and 5 second

side sections and a rear endturn sectlon (14a, 14c) di sposed renpte from
sai d screensaddicashaped \eails,seach diayingeat phality 0fy winding r twnst (1

re i ndi g R e e et B 2 aa) of sai d
rear endt u?ho%%ié‘l‘qlié‘ﬁ?a‘ﬁi&e?%g% ?%%49‘103/31(% a; front 5“%‘“& AECHRR néfﬁr oser to
sai d screendispbsed adjacentca pere¢mrendlf) said gfokeaibdtween saidt first sandt i on
second podt PiEnd “Sie s&tory Al £ bl end AFTEARL ARG Hidgidsed”
wher ei n sai tiethofe sfroomdsapdr sdreen (end ) and chetween; said side| seationsor saidt i on.

rear endturn section being constructed in a manner to concentrate

more than 90% of its winding turns close to said gun end in a first

portion (14a) of said rear endturn section and less than 10% of its

10 winding turns closer to said screen end in a second portion (1l4c)
of said rear endturn section such that a gap (90) along a Z-axis is
formed between said first and second portions. ‘

16. A deflection yoke according to Claim 15 wherein said
15 second portion (14c) provides inner trilemma correction.
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