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MEANS This Invention relates to a deflection arrangenent for a mggﬁﬂ %U3
di spl aﬁﬂluummu“mmml“ defl ection of the electron beans in a cathode ray tube
(CRT) on receiver a deflection yoke conprising vertical and

hori zont al «#taek Ngs | s nmounted over the neck of the CRT. For a

saddl e-toroid (ST) or hybrid 5 yoke) the horizontal w nding conprises two
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ai ds and plane. The vertical winding typically conprises two coils, each
coil toroldalty wound around on upper or a lower half, respectively, of a
toroidal core. After the winding is conpleted, each core 10 place is placed
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the toroidal coré are wound consecutl vel he"wre turns 1n a
gi ven angul ar ifgd@wm@ﬁummc%mméelﬂmpwomﬁ nghe reappcitance dogusnwitiodie self- t he

progressive M{dyaedincd mhagz&w@bﬁé@von%dn@ré’yoﬁ&mt&i&n It @xMiedd By ine of
each angul ar postiion on the taoidal core are wound consecutivel After
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fornms the wire turns i's not or exanple, to its starting
poi nt t hroughout 1(§Ot3hefewpﬁt1l¢ﬁwpm9@§§n@f be Hemes! by wire 'Ums being toroidally

25 wound on the magnetically permeable ferrite core with the wire being caried by
a fiyer of a winding machine. In some prior art deflection yokes, In which the
hotizontal deflection cumrent Is at a frequency fH' that Is 15.7 KHZ In the NTSC
standard, the winding tums of each of the vertical deflection colls are wound in
a progressive manne.

30 In the progressive manner winding technique, all the wire tums in the
vicinlty of each angular position on the toroidal core are wound consecutively.
After all the wire tums In a given angular position are wound, wire turns in an
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In'one prior, art vertical deflection yoke having a vertical deflegctjo
colt, that Is believed to be wound in the above-nentioned progr'égsdﬁﬂ 2003
manner wi ndi ng-techni que) an R-C network is coupled between first and
“second Internediate termnals or taps._,of the first and second verti cal

defl ection coils, 15 respectively. The®first and second vertical deflection
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Al so ossune that,the notes of winding |ayers in each vertical deflection

coil of such IHéctl on yoke, for exanple, fNe winding |ayers, is selected
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different 2 5 windin pi t ecayls h [ ff nt .S L .wn
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def ecti @® col ttecmﬂqud:dnfthesmulanld kvebwindirgBéethninuey oktes a givé}RTc\teInamf wige
adapted by a tensing process to operate with the first deflection yoke may
not be suitable for operation with the second defl ection yoke. It noy be
desirable to reduce o difference befween 3 0 the CRT tensing required fa
operation with the first and second defl ection yokes. This is so in order,
for exanple, to utilize the sane type CRT with any of the first and second
defl ection yokes. By utilizing the sane type of CRT with each of the

defl ection yokes, a cost reduction |Is obtained. Therefore, it may be
desirable to maintain the nunber of winding layers In a given vefical
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+5 A defl ection yoke enbodyi ng an aspect of the invention for pr Mﬁd%,g 200103
el ectron beam scanning in a cathode ray tube of a vk~eo display i S
core nade of a perneable nagnetic material. A first vertical deflection
‘coil cooperates with the core for produgng a vertical deRecfion field. The
first vertical deflectl on coil has a plurality of winding |ayers wound
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to the pl ane Xeflettior cbl ofi¢tie néatetrentiered squoum%we samd:slt@?ﬂmpp?éw

| nt erconnect i a 1 a,
hence, not 5 s %\?\f’?gl %(?aéet éﬁé‘eﬁor&%c'ﬁ%gge% Iecd?%r’éogc#emgé" seﬁ%‘?é 'T'és:
wound separ at ePyclowingling( nﬂecrtgwwawwnbsiommwewﬁwpnb)n the twee yekase fﬁlmhriﬁepo The
machi ne rigi d'aéc?%i emhe B%r&ffaﬁmb‘é\ a%ﬁd.ab%ﬁswaacnwa tdddred o %ffeféntt fie

| ongi tudi nal a core oriented In a vertical direction. The f yer

of the hdi ng}“"ﬁﬁ'&ﬁl r@'ﬁhf o BPFUseort e diffierept salrdpwpfings efé@‘if&nﬂ't?é’ﬂ%r
i's attoched) Irﬁxn&wezfadlnamgaah@rslwaﬁrwrerdlmaﬁélmcunaedbdhbe iRt ithg first
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wire of the smmaérolerwﬁmd'@sﬁrstedenecﬂone/oke maaylsot Bachitobie dormopdration wﬂthtthe

15 st rands. TRECPES BRI YORE IR LS diiodig ag isbied bOMMARROR AIoth

wi ndi ng 3G t hehe HRT lensingl mummmoamwm the &irst ond W@byewﬂgnmmeby
the arrow, untmls Jé 's%% otd¥ for HxBrripte, qefmiuf‘é ﬁlevsdm&%e CREWHh 'y 6 thaen?st

returned backwar a wre portion s a schematic_manner in GURE

2 and referre(P%s%‘;P“E deflestien ¥pkes. rﬁ)’n‘éﬂ“é{Wm&QmPMQb%T with eqeh ‘?fdh?he
Eamsf SZ grtl Eg c?ﬂe&ﬂo@f/olfd%eofddﬁﬁiedﬂc@jiaﬁ_Iﬂdﬁtolr‘fd@f mezefuéggtdi@y Bé deskdittiditog
xye a. Each of the last thre ngdi n ers [ofe] ais
wound in a si rﬁ"?'é‘ic’"i)v}f bef 223 Jﬁ?‘%@ q?‘ﬁagi l'('b caven v ?ﬁ@ét%l?f@c{ﬁ" hvﬁjsgm
verti cal3glef | efrsti deflection goken fomekaroplee the same GO Rathesh df mhacamﬂ deflection
magnetical ly perneabl e core 12 conprises free winding |ayers. The 25

I ndi vi dual wi nding |ayers , 440-48a, for exanple) of coil 1la may occupy or
subtend different wi nding angles or arcuate regions on the core in order
that the vertical deflection field produced by the deflection coils

provi des the desired degree of field nonuniformty that may be necessary

to, for exanple, converge the electron beans. 3 0 As indicated before, the
cal ( on each core place is wound In a



~conti nuous fashion with a given |ayer being conpletely wound bef o,r_%laﬂ ?ma
subsequent | ayer is begun. As explained in U S. Patent No. 4,511. 8¥i, AN s
t he nanes of Schier, Jr. et al:, entitled MODI FI ED DEFLECTI ON YOKE CAO LS

HAVI NG SHOOTI 3ACK W NDI NGS) that |s incorporated by reference herein, offer

a given 3 5 |ayer Is conpletely wound, fhe wire may be returned to the

st art: ng pﬁi nt/orfelar it follova theNit28ay o %ﬂdbl%gtlot }wuﬁéxﬂgevﬂn&diqagn Ky 8cdhdl OT f
exanpl e, the nown shpot pocl ¢_net hod. accordance W th an aspect o
the I nventi on&@”r@h@ivﬁg"’é’ﬁb"ﬁf’@ i'8nusg]° agﬂ{ﬂeﬁd‘m&fk\“‘l\glﬂgﬂ@%gﬁ‘pl ed
bet ween a pai theoyerti¢al defigcticoneoiddi3theasedond 448bction yakierthan Um thtxt 4 thes fidsicat ed

bet ween end vm'dgﬁ%gg . 441a and 442a, such as, for exanple, half way
ttuough, or in the rr#)lgg?e of wi nding kryer 44a, Wnding | ayer 44a |Is wound

| oser toScore pi ecd de5tom ¥Ake PRIAVINAOHIARPChPh Hien ventipd: for Psducings .
ocat 6 11 F1Ln T e e e e Posar Co aare Toeore & 102
ocated In ie firs ndi n er Wou sgr, to, cor ace
than any of wRf Hb’c‘{eayeps -%o."zq?&‘@ﬁé\ﬂ’waﬁﬂg Raﬁgrvwocﬁﬂgcﬁac%fhd 11b
i ncl udes, for coppeptes. will) thé ratire(fot yrodycing toh verticolt defledtiodi fidd.t uthes fisf 400
In each of coli Eg@}g Wl 1.0l er are
concent r at ed %@ﬁ%]d%n ou%&bﬁ%sd%g?r%gg%dbﬁﬁﬁ% @g{b \/r\géﬂryjhﬁgmhgxndl es
the wi ndithg céh 1gven vwiediag fteehnigues b thereeniel gefiectionaseiepradugas W t hi n
';he b;md:c e. E@\@Hto?wt’ﬂ@leﬁe%ﬂbé\aﬁélbygﬂ AngIngr supRRd s@(i;ﬂﬂn?lé&bﬁ& trlﬁib&':diecggo%dt“di ng
uns to formthe to 0 ndi n rn n ., the er.. ndi un
density of ea GW'q%%fef@???rﬁ\g%’eqna% M%&IsﬁWMC%%W% %‘ﬂ'gﬂbl e,
smal | er in thauppressimigt ingifgswhatd oregptoaucdd Fa thes firstagerticol edgfiestionvcoll by ghd un

443a to the o | fﬂ%?}éﬁ By so exposing winding tun 443a, an 2 0
access Is pro&%ﬂigg%{lg’ea achﬁ]e%"lead 100c of network 100, for exanple, by

sol deri Ad | ead 100EGURE i Hustiades @ncusggectisht of a @laflegtiony Yaites dFeeaementeady
wound. Networ lg hg HiEsHert 6AMRCHhENtioR AR ICABDhRE b oSRithése Wyitlbé

g
ringing attenuating resistor 100b. Capagitoy 100a.for .l ow i eto
the 2 5 ringings tﬁ'ﬁysé?i'}uavcfas R ‘aﬂssf{)e& %ﬂhj"%‘?‘%‘?"gl"gg |l gpﬁ/g@ The
val ue of resi 9t ov mbeDbetcd, sad ax tisging suppm@ssicre nefvark, cerabbgdiyng @ni dipeat of
danpi ng of the.d fn{)&{'ﬂ?gson |GURE 3 illustrates a schematic interconnection
between the layers of culTs 11 a and 11 b and network 100. Sinmilar synbols
and num@®@l s | n F| BORRE 3 ligshrgtes de evai e 4pCinge fEPBiesying dYahwers. ant g own

iP FI G(thRE 3|, REA RS ?y%%f'ﬂia@&ﬂ@él%ﬂgtcﬁbrb?élw%imwmcﬁMé?ﬂb‘ﬁeoém?:a andd443b
of winding |ayers n : spectively. vant.ageousl.y, rovi di ng
i ngi g att enuat | nBoREPAdPICGURY et B rede R e 1 ol B4
wound | n the metkioplad. fanyexomaiendd r3dVvi BN CRjuE7 suchh@sntgs exaompld. | Thohiords and
11 b are si gnifi edu - . ot 1GHI
effective for Ar7 g%‘ﬁﬁtﬁg‘yt (ggr ﬁgﬁ‘%@%g&??g%@%yé’%gﬁ"ﬁ% 6‘%”%0% Ao

defl ect it curl?reifalty voand;on @ qnegesticalih HeFRePRIR| §OM.i dhePNd HAPII-PILSI®Eh as

2 x fH 7 CleRbible, conventional saddle type horizontal deflection coils 13. Coils 13 are
energized with o deflection curent i, at 14A p-p having the horizontal deflection
frequency of 2 x fy that is approximately 32 KHZ. A plastic insulator 14
electrically and physically, but not magnetically, separates the verical and
30 horizontal deflection colls and may provide support and alignment structure not
generally lllustrated for the colls and the core. Toroidal core 12 Is split into two
symmetrical upper and lower halves core pleces 102G and 102b, respectively.
FIGURE 2 llustrates a cross section In the X-Y plane of vertical deflection
colls 11a and 11b that are wound In the multiple layer winding technique. A
35 network 100 suppresses the ringings, in accordance with an inventive feature.



1. A deflection yoke (10) for producing el ectron beam scanning in a cathode
ray tube (67) of a video display, having a core (12) nmade of a peGn%NeZU[]a
magnetic material; toroidal first and second synmetrically arranged

vertical deflection coils (11 a, 11 b) cooperating with said core, for
producing a vertical deflection field, satd vertical deflection coils each
having a plurality of winding | ayers (44a-48a, 44b-48b) wound around said
core in a nul tdmpie hayeo! winadisyrgodie dRNAGURES & bod i 2 ointiabted alilee tfieoi Q)Qi I

(13) for prodyGhd@ng '@chkzﬁatm '&st JB% {yﬂwm&h&ﬁz AR b d&sggcp
ri ngi ng suppressing i npedance couple ween | n er medi at € tern?nal S
(443a, 443b) I%%ﬂgﬁ ih knde tPﬁ]’Wﬁg“tWﬁs RigcasedBiet Pe Wardi ndhe ayers

of said first aeodreadd otahd iieals Heddienbi @nsiimirl1s thdtlindcollllabhefdsREt tO
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The fiyer begins to wind around the core plece and continues winding in

the same angular direction around the cofre plece. as shown by the arrow, until
first layer 44a Is completely wound. The wire is then retumed backward, by o
wire portion shown In a schematic manner in FIGURE 2 and referred to by

20 reference numeral 144q, for example, close to the same starting point of the first
layer 44q, for winding the next winding layer, 45a. Each of the last three winding
layers, 46a-48a, of coll 11a is wound in a similar way. The result Is that each of
the toroldally wound vertical deflection coils on each core piece. 102a and
102b, of magnetically permeable core 12 comprises five winding layers. The

25 individual winding layers , 440-480, for example, of coil 11a may occupy or
subtend different winding angles or arcuaie regions on the core in order that the
vertical deflection field produced by the deflection coils provides the desired
degree of field nonunifomnity that may be necessary to, for exomple, converge
the electron beams.

30 As Indicated before, the coil on each core plece Is wound in aq
continuous fashlon with a given layer being completely wound before a
subsequent layer is begun. As explained in US. Patent No. 4,511,871, in the
names of Schier, Jr. et al. entited MODIFIED DEFLECTION YOKE COILS HAVING
SHOOTBACK WINDINGS, that Is incorporated by reference hereln, after a given

35 layer Is completely wound, the wire may be retumed to the starting point for
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#10%/HVHE () - 1s@8h 0448 ekpmple, half way through, or in the middle of winding kayer 44a.
Winding layer 44a Is wound closer 10 core plece 102a than any of the other
winding layers, 45a-48a. Winding tum 443b is analogous to winding tum 443q.
Winding tum 443b Is located in the first winding layer, 44b, wound closer to core

10 plece 102b than any of winding layers 45b-48b.

Each winding layer of colls 11a and 11b includes, for example, 80 winding
tums, with a total winding tums of 400 In each of colls 11a and 11b. The winding
tums In each winding layer are concentrated mainly In four bundles 500-503
such that between the bundies the winding concentration density is substantially

15 smaller than within the bundle. Each bundle In g given layer contains
approximately 20 winding tums to form the total of 80 winding tums in the tayer.
The winding fum density of each of, for example, layers 45a0-48a may be made,
for example, smaller in the vicinity of winding tum 443q, 50 as to expose winding
tum 443a to the outside of yoke 10. By so exposing winding fum 443qa, an

20 access Is provided to attach a lead 100¢ of network 100, for example, by
soldering lead 100¢ to winding tum 443a. after ¢oll 11a has been diready
wound.

Network 100 includes a capacitor 100a coupled in series with a rnging
oftenuating resistor 100b. Copacitor 100a forms o low impedance to the

25 ringings that are at @ high frequency of for example, 1 MHZ. The value of
resistor 100b is selected to provide, for example, critical damping of the ringings.

FIGURE 3 illustrates a schematic interconnection between the layers of
colls 11a and 11b and network 100. Similar symbols and numerals in FIGURES 1-3
indicate simllar tems or functions. As shown in FIGURE 3, network 100 Is coupled

30 between winding tums 443a and 443b of winding layers 44a and 44b,
respectively.

Advantageously, by providing ringing attenuating network 100 that s
coupled to colls 11a and 11b, wound in the muitiple layer winding technique,
ringings In colls 11a and 11b are significantty reduced. Such arangement s

35 particulary effective for reducing the rngings when frequency of the horizontal

deflection current Is at a frequency subsiantially higher than fi,. such as 2 x f,.
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toroidal first and second symmetrically arranged vertical deflection coils (113,

11b) cooperating with said core, for producing a vertical deflection field, said vertical
deflection coils each having a plurality of winding layers (44a-48a, 44b-48b) wound

around said core in a multiple layer winding technique;

a horizontal deflection coil (13) for producing a horizontal deflection field;

characterized by

a ringing suppressing impedance (100) coupled between intermediate
terminals (443a, 443b) located between end winding turns of respective winding layers
of said first and second vertical deflection coils (11a, 11b) closest to said core, for
suppressing ringings that are produced in said vertical deflection coils by said

horizontal deflection field.

2. A deflection yoke (10) according to Claim 1, characterized in that said
impedance (100) comprises a resistor (100b) coupled in series with a capacitor (100a)
that form a series arrangement coupled between said first (11a) and second (11b)

vertical deflection coils.



