2 guns are corrected, so that pictures with satisfactory convergence @
properties are produced on the screen of the display tube. Display

t ube/ defl ection yoke conbinations of this type are terned

sel f-convergi ng. When the convergence i ¢ ensured in this manner, it
often appears to be necessay to correct a pin-cushion distortion (east-west:
raster distortjon)_occurci on ertl ,des LS en.

It is the obj &t oof 9? hcleé r%#%%gﬁt s‘% %g%&%}ﬁﬁ? %)s ?riggi ?igig%%%oqgeﬁ‘@%f ?%!{?%yoke
for a cathode-prepertiss are iprofuced emdheygeneen ofi she diispbax ityhe- c Ahspiay
reduced to Wi thipa/CASRLEH € yok&i t SonbindenBP! 6F NBAHIRT Whpd € JFRI Ntddddang
the sel f-converging properties. The invention provides for a colour display
tube of the t fa?%‘g'ﬁg’élf'i n the openi ng paragraph a defl ection yoke which
is 15 chagact eri swttkn nchehadonivbrgencadiiag edisated bid i ewisOfmanher f i £t dofumnl
portions is such_ that .the magnetic field pr oduged reby.d
substantially apﬂpﬁ-gf:sﬁs ﬁ.’%’oﬁbes hgﬁg%sstaﬁr oﬁoghg\é\?leet%ﬁe ?er?é"?hc% q‘f’ﬁe %1&%8?%0\?\0
menbers of magreeskcwdsity rpetemrealistortdon) | a¢curzing) dnocec rettinsdt sided |of
opposite to eagly @idiiay’&diegh! Yy between the line and 20 field deflection
coils adjacent the said second end with each nenber substantially |ying
within a sector deft nd® Bheasbiesfocrht &bef PERSEaL o nvpBEiauonto seFaYid@nBer s

Chaggi ng t{ge rm]gne&&ﬁ‘onf 6kl f‘ﬁheﬂ d%ﬁmb d;lr beﬁiaiwﬂ:H‘Z waléh (&Et:-eﬁﬁitoaaﬂﬁiﬂ at
sai d second en rom pi n-cushion, to barr ape. t. has been
fodnd that a sTPAPHHIEEAE “—%ﬁsfeq‘“&g?eﬂ” é'gﬁhfﬂe aﬁﬁf%ﬁ‘géﬂ ]rjl?iﬁfi’rﬂ:iaplsgmpg?

| ayi ng .t he W rantestwhibetnaintafninpetHer aakf-dohveanting propetties.t hat in
addition to the ovgral, .dinola ' ede 1 f [

el ectron beans a sﬁ(ep&ngg#ﬁgkdf’ HIe‘in ?égtﬂ%nqrrgﬁ%og{ri gtﬂ??fe%gdklsﬁs:é p&;&ggeé e
excl usi vel'y ordisidosesh dan @@ opedtusf pansgraplf | @cdebleciden. yokuhi whichydgl ¢

field giveg rigfarhOedribofain p&H&tCH!ﬁQi Pad RgPechcTRBit 1301 8P e [F18141 @phar
field on the screen side h corrects the undesired pin-cushion-|ike

i C
east-west rastRATEEPRS dst Pueh ithRE B magnefisofield wbey produeed therablydetic
field. 35 substantially pin-cushion shaped throughout the length of the core,

two members of magnetically permeable material being located
diametrically opposite' to each other radially between the line and

20 field deflection coils adjacent the said second end with each
member substantially lying within a sector defined by an associated
field coil portiom, said membérs chahging the magnetic field when

* produced by said field deflection coil at sald second end from

' pln-cushion to barrel shape.

25 It has been found that a straight east-west. raster can be
obtained in principle by laying the wire distribution of the frame
deflection coil so that in addition to the overall dipolar field
needed for the deflection of the electron beams a sixpole. field

[} \,; .

deflection magnetic field is_ produced éx_cl_usively on the screen

30 side of the deflection yoke. This sixpole field gives rise to a
. local pin—eushion—shaped modulation of the dipolar field on the
screen side which corrects the undesired pin-cushion-like east-west
raster distortion | inherent to dipolar field deflection magnetic

field.
35 '



4 of magnetically perneable material placed in the deflection field can be(&{)
siall er so that the loss of sensitivity thus becones smaller than in the
case-w t hout. extra bl ocks. Secondly, since the blocks serve as pol eshoes,

titey make 5 the path of the field deflection nmagnetic flux through the air
sifal I'er, so that the sensitivity increases relative to the case without

bl ocks. The invention is not restricted to the use of (ferrite) blocks’

pl aced on thefoeamrtisatie reFfReakthe PotEFdals iRl st bERe offEde a¥irRo
regi ons whi clgiana |dgre_-begrs’ﬂél/léhl skeﬁndtomhtahada@clbfsls&;sﬁftw;ewotaus

which, in the case in e length, of the cor, mai _n d, has
for its advaﬁ’f’&é’@’etshaim ?l ¥ BT EBP ﬁ‘sﬁofﬂ‘t?ﬂ%‘etno?x%fﬁ??]g ved
towards the §E&Hna1xyubxﬁcekmheobEQCKS aerive talse prdsshvey, sthey ahake

ferrite bl Oc%ﬁh %hape ¥ teﬁ*&*iaéfdph@% gc%g%gxe g‘gﬂ Aly &N of Eﬁ?ﬁgﬁdth@ n

ot her moras e dipol ar tion magnetic
not vari ed tHéFé&WP 1igrs B bra héhgeparatd iyHdok dareaIrs aehatiye 20

that the b|OQ%S¢H@Nﬂh§éﬁﬁ&fﬁ@u§ugpgﬁkgd so that they can be noved in the
radi al direction, can PFOVI line synmmetry control and/or field

bal ance control. This i Of™pFae ?Eﬁllﬁs€°tlﬁﬁ&£HHQﬁﬁ%ut°l?PﬁhB§% edses in
which it is Maqurﬁa)ﬂbid¢k$x@1@ceutbnseheomhm@rﬂdnbﬂnﬁﬂw cﬁra 2%he

novenent e [ he_c t.he di tube as in
syst ens |% th'%h %]ﬁgey alp&ﬁasﬁ% f?x 8 poSi ;%I on o RIE crsp ay Fe0E2the
i mvention mnBP&#&Nlﬁ?&k#ﬁn¢®e@nihhgreaﬁkrde@aﬂf ﬂﬂpvﬁ@r@f wrxdehheinwi th

reference tothile AFPHAWN XN LR ﬁaﬁytﬁ%f 't@lewo% et sl‘f\iﬁ“a?'ied,

di.agrammati c_cross-sectional view (taken along the Y-Z plane a

defl ection yaﬁé é@gbﬁﬁqufdvantage that the field deflection point is
not further moved towards the smaller end of the core,

15 as is the case when separate ferrite blocks are used which
are placed against that end of the core. (In other words,
the Shape of the dipolar field deflection magnetic field
is not varied thereby).

The use of the separate blocks has the advantage

20 that the blocks, when they are supported so that they can
be moved in the radial directidén, can also provide line
symmetry control and/or field balance control. This is of
practical use, in particular, in those cases in which it
is not possible to perform these controls by means of a

25 .movement of the relative position of the core on the dis-
play tube, as in systems in which the core has a fixed
position on the display tube. _

y The invention will now be described in greater
detail, by way of example, with reference to the accompany-
30 ing drawings, in which:
- Figure 1 is a diagrammatic cross-sectional view
- (taken along the Y-Z plane) of a deflection yoke according
to the invention mounted on a colour television display tube
with means influencing the field deflection magnetic field,
35 Figure 2 is a partial cross-sectional view (along
the X-Z plane) of the magnetic core of the deflection yoke
of Figure 1 which shows a deflection coil half and means to
influence the field deflection magnetic field,



to the.invention nounted on a colour television display tube with neans _
i nkuencing the field deflection magnetic field, 35 Figure 2 is a -'1)
parti-al cross-sectional view (along the X-Z plane) of the nagnetic core of

the deflection yoke of Figure 1 which shogs a deflection coil half and.

means to influence the field deflection nagnetic field, 6 The two hal ves
6-and 7 of the line deflection coil are of the saddle type with two (front

and rear) upright endsThdoviawerhalvey Gragndl Foolfe the tlimet \deefleavtignonly a

front upright end 0 t ' e n f CRor:| y be
omtted and ?%Eu ggopggﬁhfn%%%%g%%%lg%tgo?‘érgglggggyes po%sel:gb_e. The
two hal ves Supmdlgh® efdshe HawdpueftReYi Baycslsoabe wsurideaxtipe yhayinge
annul ar coreggz vl s rrlh& P13 Conh@F 36 8dthl tPkRRe HpMi] RAsSr tdw@ugh the
t ubul ar 10 aglﬁ%ylf‘ ofrtot hetdg)rzg. The, di stri biultgi on of Phegﬁ}r ns is ;suchgt hat
a di pol ar Smagfiethe rR® & MR RMDiBtTEed prRe 4he Rsepofe AT ELEeLId i s
produced t hr glighodlr thed @ 1dHdrdmed heodsebledef | ection coil, the :
conbi nation resulting ip an overall magneti.c_field of pi.n-cusion shape. (In
the case, 15 for exarfplflﬁ‘,e ow%el??giY%%tgoﬁnﬁoQb Por tg‘eZ%l:'T%‘# %%ﬁ%??ﬁ?ﬁy -
tube this iscodl ared wopmsbrestially ngnetba anshdadefclosst i8yn icoa! thef as a
mul ti-layer gj e_\W.rq axi A r of llg | |

consi sts of %Qghrﬁgeeg'gh%c%(* Hal oc%%pﬁﬁghaﬁgghglﬁm%uﬁ?gﬁér f%
between 700 amds20 1] efr [thec omaRe e Treuis tBADHKE opeof] jtHeASS ST al feguch
aboye, .east - {#R%! af APV HLhid Bl CADe DA SANSLABH M FIOWHOPH ed, sik-i S
true, in this pganner, "but the quality of the convergence is interfered
with. For goBRlBoResmGdice fiahd ghtPEofrger tarf’?“ﬁ%(? rEte PRETRoPE
nagnetic fietHeofibdid eefifapeicid ¢6ilpghscdombing tiRimgrddiel tbayi ind
variation of the fielq deflecti oneBoRCLECoELebdaqh! Ndiork EheCmiNiLSe,

5 for example, of a deflection yoke for a 20 inch 90o display

tube this is realized by constructing each field deflection
coil half as a multi-layer single-wire axially wound
toroidal coil in which eachllayer consists of 75 turns each
coil half occupying an angular amount & of between 70° and
20 go° (dompare Figures 3a and 3b).)As explatned above, east-
west raster distortion can be considerably corrected, it
is true, in this manner, but the quality of the con#ergence
is interfered with. For good convergence (astigmatic level)
a field directed sixpole magnetic field of barrel shape
25 ig required, this being the required variation of the
- i field deflection magnetic field on the neck side, while
.~ with the above-described wire distribution a field directed
sixpole magnetic field of pin-cushion shape is generated
everywhere, so that at the neck side a pin-cushion variation
30 of the field deflection magnetic field is also produced.
In order to make the field directed sixpole field on the
neck side sufficiently barrel shaped, the deflection yoke
2 is provided with members 12 and 13 of magnetizable materi-
- al (for example cut from a sheet of a silicon-iron alloy).
3% The members 12 and 13 are mouﬁted on the outside of the
support 3 near the neck side of the field deflection coil
halves 6 and 7. A characteristic thickness of these members
is 0.5 to 1 mm with a length and width of a few cm;



wi th the above-described wre distribution a field directed si xpol e @
magnetic field of pin-cushion shape is generated everywhere, so that at th
neck,.si de a pin-cushion variation 30 of the field deflection nmagnetic field

i s-also produced. In order to nake the fkield directed sixpolefield-on the
neck side sufficiently barrel shaped, thé deflection yoke 2 is provided

with nmenbers 12 and 13 of magnetizable materi- -al (for exanple cut froma
sheet of a sshbi e:sn-tlord:re admBle Thedhakber makesadd W aFidImpube coemaveher
outsi de of t@gda% Py e 4 Nen NeRK ?hg@.dOfdetf‘li%Jﬁledrg sef eﬁéwgscml

hal ves 6 and terlstlcthlckness of these nenb {SIS 5to 1l mm
with a | engt Brasdng (ﬁlﬁ‘ﬂeﬁg sthemenutactyge, 0T @sFeMiALI RS BT 8| FYTRERes

lhtI possi bl e ttgyg%rsql\&&[]) rqsbae?tﬁﬁynpﬁfﬁbea lthelt ha S chidefh&ct 50sn6alLld
al ves ar|S|ng uri t he _nmanuf actyre or . ass Lur

control ). SFoP® ﬁi°§’e;58rlﬁbs’§‘? h%a‘ﬁ?o‘gkgeﬁl&ﬁd?%g‘%ﬁ%(@ %E‘"W e?ﬁgtlﬁé
sane directi gi Ghfguiendd .ofSi thué t Bineudby leartiionf [fieick adcuthe (Fiagure 7:

defl ection fleld %ccursléfdgo ’?f% )Ilne symmetry control). 10 15 20 25 30

35 bl ocks T*&%e prow Supporting neans which pernit radial

novenent thereof. 5. A display tube as clainmed in Caiml or 2, in which
the core of the deflection yoke at its second end has two regions of 5
greater tqli]-ckness than the rest of the core, the said regi ons bei ng

-
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situated dianetrically opposite to each other |Tr‘rhe-s-ai~d first direction.

6. A colour telelvision display tube with a defI unt ed
t her eoh. substantially as herein described with re i" ﬂ H
acconpanyi ng draw ngs. 7. A defl ection y8ke for col our

tel evision display tube, said deflection yoke_conpr|5|ng a substantlally
frusto-conical core of magnetic material having a first end and a second
end of snal | eblafishesrs ervidedafith epRPortiag weaRs whiche Pemmitjeraddeli on
coil consisti mgvehenc\Wohdtieaf®t ri cally oppositely arranged saddle lLine coil

portions |ocated wthi e said core ene gi sed royi des a
first deflecting ‘gne& SQT‘TI@IYd Cpbe 25 ?f"gfnwgdf’} é:&m?"b;}‘ E’ £, ef”ﬁi‘B’ the
defl ecti on ' caeioke abrhesdefigetidn yoke ati diret secaid ym(bpqm;ssniwel yegtananged

field colls poRLLons LRIQhIal! dafOuOUNG: 300Ue 381 GRE TR petl"

ener gi sed, secon | ecti ng nmagne

direction t raﬁév'e#@é tdéag%nrdcnhsqppestawq)macehartaew eft sthe | saldhafitrshe

wi ndi ng di strigkesdaBaof the field coil portions is such that the
magnetic field - -when produced thereby is _SUbStantla|4% pi.n-cushi on shaped

throughout the 259 engfh“‘i}f’“’f heeledrisiop,digpday ctubeFitlh gndeflestign ﬁ@]‘ﬁeabl e
gat erial Eel lng.oh@mlt eﬁleiﬂlogﬁglh’sltﬁﬁiﬂallﬁmhoﬁéfant GefribBedtWieh re¥déddey to
etween thg line an e tion coils adjacent the said second end

wi t*h each ne 2‘? %cu%g nﬁinﬁltf&wf& Tg within a sector defined by an
associated field coil po¢¢ﬁlen;i®awdkereﬁ¢beaxs 'B.halﬂgxer'iggmm&mawenelevmom el d

whin_produced gyl deec!] hadg! | Re14AT 00 ord! cSahtleiegOn Aiile

pin-cushion to Brrel | éction al m 7
“in which the §6&§%ﬂ“°aé#%4e6°6%/ ‘tfhé'a$?9§lia Eﬁqriﬁbr‘ﬁ"éﬁzl?e@%ét?ﬁ;"eﬁ“‘ﬁoaand
- 90. 9. A dekkésd iead Upkmﬁﬁe:chaaﬁmtl thdd ahat 70©Orehe, firbtWehd)) H 11h¥0

blocks of RoNCH &Y RILEMR Sl SF' & BLAREE &7 gpositets arranged

éaddle line coil portions located within the said core and which,
when energised, provides a first deflecting magnetic field in a
first d:treé.tion, a fileld deflection coil consisting of two
diametrically oppositely arranged field coil portions  toroidally
20 Gound about said core and which, when energised, provides a second
deflecting magnetic field in a second direction transverse to said
first direction, characterised in thaﬁ the winding distribution of
the field coil portions is such that the magnetic field when
produced thereby is ‘substantially pin-cushion shaped throughout the
25 length of the core, two members of magnetically permeable material
being located diametrically opposite to each other radially between
the line and field deflection coils adjacent the said second end

with each member substantially lying within a sector defined by an

Tegow &

assoclated field coil portion, said members changing the magnetic
field when produced by said field deflection coil at said second
end from pin-cushion to barrel shape.
8. A deflection yoke as claimed in Claim 7 in which the
sector defined by the field coil portion ],:I.es between 70° and 90°.
9. A deflection yoke as claimed in Claim 7 or 8, in which
two blocks of magnetically permeable material placed diametrically

30
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