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due to the flatness of the CRT, a geometry distortion commonly
referred to as gullwing distortion may appear in horizontal lines
displayed on the screen of the CRT. It may also be desirable to
correct such gullwing distortion. Therefore, four corner magnets,
embodying an inventive feature, are disposed in the vicinity of
the electron beam exit portion of the deflection yoke. The comer
magnets are disposed in a symmetrical mananer at four quadrants,
respectively, of a plane perpendicular to the Z-axis of the CRT.
The field produced by the corner magnets corrects the
aforementioned geometry distortions. _

A deflection apparatus, embodying an aspect of the
invention, includes a cathode ray tube of an in-line system
including an evacuated glass envelope. = A display screen is
disposed at one end of the envelope. An electron gun assembly is
disposed at a second end of the envelope. The electron gun '

-assembly. produces a plurality of electron beams that form

corresponding rasters on the screen upon deflection. A deflection

- yoke is mounted around the envelope and includes a vertical

deflection coil for producing a vertical deflection field in the
cathode ray tube. The deflection yoke further includes a
horizontal deflection coil for producmg a honzomal deflection field
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deflection coil for producing a vertical deflection field in the cathode
ray tube. The deflection yoke further includes a hori zontal deflection coil
for producing a horizontal deflection field 2 in the cathode ray tube.
A core made of magnetically perneable material nmagnetically is coupled to
the vertical and horizontal deflectign coils. A-corner nmagnet having a
north-south axis that is generally parallel with a Z-axis of the yoke is

di sposed near dnsthe gathedexray sebsti oA ebrsseadep of magriedcalhapermeahie X- axi s

of the yoke. Firfhigral ﬂnh%h@ﬁda@!ye% acsipied \&bem&fvcﬁrtxéﬁf gt henﬁ&gkﬁ Cub
nount e 0 ray tube;

enbodying an a inyéntion that at
FIGURE 2 il ustq‘}'gfcggoﬁ ¢! R ‘Pﬁé"%}eﬁi“é‘&& Bnn9’3Eé°Yﬁb “‘So?haltllé;JRE 1
as seen from tgwcmlb'plpa;allﬁdr‘euh ‘ofZtaxes ofitthedgokeyist disposddl GLiREa3 .
iIlustratessa Yed \ékﬁmg&fnohhaoyak?o of ﬂ;@sﬁﬁaa id“ aHDxeufi?to%" the f&k@JRE 4

il lustrates, a correspong.k)(?ggg_{pi f attern F ﬁr een oOf a cat hode
ray tube for explaining i a?n%‘g?ld‘f‘ﬁ@' of rd detlegtion wpke;
illustrates a teopbodyémg cfn caspcmroﬁngnemsemrd}mdghangsamamnvmltolnve feature of

t he yoke of Fl Gibedk rg n]chURES 6a-6d illustrate harnonic potentlal 20

di stribution functions of FlI In F

i ncl udes a screen or facgi)q;gﬁg¥ ‘%h?cﬁEﬁ? é"ﬁ%’pﬂé%l%dj‘ijéﬁ'é%‘t |Yr?§¢groups
of red, grk@n af dFKFUBEphoaphkesn framsthe GRIpIEG sareofi ofhehe ¢prhod6aEFT38X110
with a Super-Flag faCepI ate size 27V or 68 centinmeter. The deflection 25
angle is [err]. ﬁe di stance fromthe yoke reference |ine:to the inside of
the screen at the screenf¥&HRE 3 1Hl Hf'é?‘teédl sige qeieph of tthe ke oft BIGERE| s 275
mllineter. Fadejpd aherelﬂieiaﬂ;nuch flatter than typical CRT's and sagittal

heights are only half thg{GGket xp.ﬁﬁ@gtrﬁct@sc,ea corresponding display pattern
15 on a screen of a cathode ray tube for explaining corresponding
beam . landing errors;
FIGURE § illustrates a top view of comer magnets
embodying an inventive feature of the ybkc of FIGURE 1; and
FIGURES 6a-6d illustrate harmonic potential
20 distribution functions for the yoke of FIGURE 1.
In FIGURE 1, a CRT 10 includes a screen or faceplate
11 upon which are deposited repeating groups of red, green and
blue phosphor trios. CRT 10 is of the type AG68EET38X110 with a
Super-Flat faceplate size 27V or 68 centimeter. The deflection
25 angle is 108°. The distance from the yoke reference. line 10 the
inside of the screen at the screen center, referred to as the throw
distance, is 275 millimeter. Faceplate 11 is much flatter than
typical CRT's and sagittal heights are only half that of typical face
contour. .
30 The contour of the inner surface of the faccplate 11 is
defined by the following equation.

Z= Al +X2+ A2 - X4 + A3 X6 + A4 Y2
+ A5 +X2+Y2+ A6 X4+ Y24 A7 «X6+Y2+ A8 -Y4

3s + A9 ¢ X2.Y4+ A10 - X4. Y4+ All -X5 Y4+ A12 Y6
+Al3 ¢ X2¢Y64+ Al4 « X4 Y5+ AlS5 « X6« YS
where:
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contour. 8 0 The contour of the inner surface of the faceplate
11 is defined by the follow ng equation. [err] 1 4 AUG 1996 3 [err] is
the distance froma plane tangent to the center of the inner surface
contour. 5 X and Y represent distances from the center, in
the directions of the major and m nor axes, respectively. A to Al5 are
coefficients that depend on the diagonal dinension of the faceplate. 10 For
a tube faceplate of CRT 10 with a vi ewi $ig screen havi ng a di agonal
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CRT with the contour def
convergence characteristi csOfMﬂan innbr sun&ncngccpmoent I ve features descri bed

bel ow. The % and Y di menskofifg m%p&%ewdmdddem@ﬁﬁ th® déater! B the
coefficients of the Table. ectron gun assenbly 15

is nounted in a neck portloﬂ"i?‘?i’fs Phéhfu’ﬁ‘@%pﬁ‘b@lmg‘?héx?sacepl ate. Qun
assenbly 15 produces three tespegtivedy. in-1ine beans R Gand B. A

defl ecti on yoke assenbly ?qug&qgegg%wf@,éms aﬁ%a@@ie?énmt g8 around the 5
neck and flared portion o éﬁ g sul eg% 1e nount or plastic
liner 19. Yoke 16 al so incl%d8S"% IArRUoRePY | FRI2%  a verti cal

defl ecti onldpbil 18V and a horizontal. deflection coil 18H.
For a tube faceplate of CRT 10 with a viewing screen
having a diagonal dimension of 68 cm, suitable coefficients Al to
AlS5 are shown in Table 1. A CRT with the contour defined by
these coefficients may benefit in convergence characteristics when
15 using inventive features described below. The X and Y -
dimensions must be in millimeters to use the coefficients of the

Table.
TABLE
20 .

Al = 0.2380978 x 10-03

A2 = 0.1221162 x 10-99

A3 = 0.9464281 x 10-14

A4 = 0.3996533 x 1003

25 AS = -3144822 x 10-08
A6 = -2969186 x 10-14

A7 = 0.0000000 x 10+00

A8 = 0.6663320 x 10-09

: . A9 = 02935719 «x- 10-14

30 A10 = -3869349. x 10-18
' All = 0.0000000 x 10+00
Al2 = 0.1755161 x 10-13

Al3 = 09320407 x 1019

- Al4 = 07687528 x 10-25
35 o Al15 = 02308889 x 10-28
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Defl ecti.on yoke 16 is of the self-convergence type. FIGURE 2 illustrates in
greater detail deflection yoke 1 0O 16, enbodying an aspect of the

i nvention. Simlar synbols and nunerals in FIGURES 1 and 2 indicate
simlar itenms or functions. In FIGURE 2 the yoke assenbly is viewed from
the el ectron-beam-exit side. Plastiﬁbyoke nmount 19 of FIGURE 2 serves to
hol d pair of saddl e-type horizontal *deflection coils 18H in proper

griclent ation 1 5. ril <\':1/f hwecld&trfolnagreﬂ isem}b}l)e e rﬂ(?mﬂéguﬁl_d aie&h \dllert i cal
eflection w S . | yoke IS S e-
toroid (ST) t%g%g&? nﬁ’[ ﬁ;ef %%g&\% é’\@%ﬁ‘lt%gﬁ‘?aﬁgép@g&ﬂ sos,en}ﬁ%e exi t
end is on thePredunes Gires |harizeptoinsliapbeamseRal@ and B. cUREdeflectivnand 3

izndi cat efsi m'kly@gc'ei hssEmbly gsﬂ h;h:tlQﬂsﬁca%a_l!y asf_l6 is _mou’ﬂté&%hti_ﬂ”fhé: or
L-aXlS O oKe or Ol. S erlne a_gconventl| ona
manner . I% edléh p?"aflngﬁ%?&y% 106 etFané’hcbgy al c,sBﬁ?t@pXﬁgf ng°8Bb Pl nate z
that i s perpepliastigl Hpen d 9t h&f gkeatfsalse ipoludes po flared) farritgi eoresi Hed i ned in
parall el to aveaiddl Cadfiedtion 861 BVSamd & Gb6eBnthl deBiedtibar il BIRS

correspondi ng X-axi.s i s ﬂef@‘uedﬁp'lﬁ)ara el to a horizontal or major axi-s
of screen 11. C888r dPFa B XEVEOHT SELPPICLERECEt KPSke 16 i s I ocated on
the Z-axis. In the viciPGYRE 2ailbesiratentin agreatesndetatl geflectich obke f or

exanpl e, 1) CURE, mBodishs | £inlaspedt! 8F tth@NinkvieRligh T SeiHAgH spM&& lang0 18V
is preferably pincushio &Lﬁﬂ?ed far correcti E‘% vertica ana .error. To
reduce over- cﬂﬁméén‘é‘egz ol and 2oindicate, SEMHEK AtemS QF sfuncHenyert i cal
def l ection fi & dFISHdRECd ey yoket asainbdpfiseviemed from thé\elestromdeam
barrel - shaped.gj Q@c.h“ﬁﬁ%ﬂ%?o@%%egﬁ{ 9 Phémqu&rtv@@wﬁgadt A ggam

n
entrance and ex@ensg y 16 o? FIG#% 1. It may he Sirable to
enhance the d &-type phprizpntal tone cq1lf o A8 i I rRFOPST FASBARER can be
obt ai ned by are¢latigenentflavéd t feeriva mareigl Hi mboaduwvhimh okridided deflédtixal

ggL' ection  yfRhing FEVOIINRMNG. AHA! defleclibf! b0l BBSa Ofaggipint s 23a and
toroid (ST) type. In the side view illustrated in FIGURE 3, a beam-
exit end is on the right. Similar symbols and numerals in FIGURES
1, 2 and 3 indicate similar items or functions.
20 A longitudinal or Z-axis of yoke 16 or CRT 10 of
FIGURE 1 is defined in a conventional manner. In each plane of
yoke 16 defined by a cormresponding coordinate Z that is .
perpendicular to the Z-axis, a corresponding Y-axis is defined in
parallel to a vertical or minor axis of screen 11. Similarly, a
25 corresponding X-axis is defined in parallel to a horizontal or major
axis of screen 11. The coordinate X=Y=0 in each plane of yoke 16
is located on the Z-axis.
In the vicinity of a beam entrance end of yoke 16 of,
for example, FIGURE 1, a vertical deflection field produced by coil
30 18V is preferably pincushioned-shaped for correcting vertical
coma emror. 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 yoke, between the beam entrance and exit ends .of
35 yoke 16 of FIGURE 1. _ '
: It may be desirable to enhance the degree of barrel-
shaped field nonuniformity over what can be obtained by
" arrangement of the winding distribution of the vertical deflection
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made of soft or perneable material are nmounted near the top and bottom of
the yoke in the internedi ate portion of the yoke. Advantageously, field
formers 23a and 23b increase the barrel- 5 shaped field nonuniformty and
are nounted on the side of plastic yoke nount or insulator 19 that faces
vertical deflection w ndi.ng 18V bet wee?ﬁvert i cal deflection w nding 18V and
the neck of CRT 10. FIGURE 4 illustr in broken line a_,curved ri zont al
10 line Al ok dASEPEA NG taePFl‘ra‘zPi% ‘I°!)¢ r}c??&ﬁfﬂ gr shyats; 333&“ 23€en 11 of
CRT 10. Sinil armadsbef Sofndrnpemiaible imateHigRES inotntettlineat ethei topl andi t ens
or functions. L Al of I%)&E- ' : r ast er
distortion is tt}é&g??‘egfet&s 'erlﬁa*h%hﬁgégﬁgﬁlgbegﬁog?gft%hh# %suked by
the di stance d3Adwamagesesly, ficld fermerscAda napd nd3bdRriedss dsi BaTsh bet ween
line A dandsan 1R ﬁu&imiuf n'i&i'ini@ngﬁdl drenendiinted Ton abe ridé ofupashicS
raster distortio a_pair of.nmagne a 1 I 3 are
nount ed near th%gk"od“gw 95t f’ﬁﬂ&t?eégeiﬁtv.jk,% g?R{cﬁ%} éol Eeéﬁz‘i)fl fwhgdligont or
beam exit port i BBV obetweeny veasicalidgflection 1winding 218V aand ke negkroh LRT
recesses in noupdy 19 and are poled as indicated. Magnets 2la and 21b of

FIGURE 2 that are dispos h exi t ) dto
correct external North- %mt%dﬁﬂgﬁﬁ%mp%ﬁ%&g‘hﬁ%ﬁ ‘gi%su%gr ihg)?]&o#%g
magnetic f16 d limeddteaf Bydisplayepattern at dor csxample, the 40P Rfssemaen dileat est
25  deflecti orf QIieP MRAISiifr CYALs dnd ! Rémbais o4 FIGURBS!PA Bidicateast
near the sides qf f e raster, Thus tlﬂ'@ ng?nﬁfgﬁ Ejﬁ% of maaqnet gla IS
suited for corragtlasgitems Qrnfynciiors.,; LingsAd e i‘off © FOER ¢ of
t he correcti on,extereal ANFS ofaskirGiRREbrfionnis amppooactedt hExtaowl Nt$ aiagter

hori zontal |ineg.Al.:Sho 30bv Ghé i diStafPe S 88 'FIGUURE 41. Magnet 21b of
FI GURES 2 and Bd%??lgpnignnﬁ’?hs aer, %nctio.név\hce [ di s(gl ayed at the

ns S he li,ne i
bottom of 1Re s@Pé@?FntW(Sgﬁié? smﬂi’é"%mdd?‘i‘ﬁ“ﬁﬁy%&éﬁ?ﬁﬁg"{ehgbaﬂ 14™g of the
vertical defl ecideah stiaigtt heremsal JinecApl ovTdecqrapesuchoNvErgerece. To

ottt 330 AR SChip el T i 2 oy CIERcH die e [
yoke at the topm@uated near the top and bottom, respectively, of the yoke at the
" front. or beam-exit portion of the yoke. Magnets 21a and 21b are
20 affixed in recesses in mount 19 and are poled as indicated.
Magnets 21a and 21b of FIGURE 2 that are disposed near the
beam exit end of the yoke are used to correct external North-
South (top-bottom) pincushion distortion. The magnetic field
produced by. magnet 2la, for example, provides the greatest
25 deflection force near the center at the top of the raster and least
near the sides of the raster. Thus, the magnetic field of magnet
21a is suited for correcting external N-S pincushion distortion. As
a result of the correction, line Al of FIGURE 4 may approach the
ideal straight horizontal line Al' shown as a solid line on screen
30 11. Magnet 21b of FIGURES 2 and 3 performs similar function
when the line is displayed at the bottom of the screen. . .
Magnets 212 and 21b may degrade the barreling "of
the vertical deflection field necessary to provide proper
convergence.” To restore in part the barreling of the vertical
35 deflection field, a pair of magnets 22a and 22b is disposed
adjacent the flared inner surface of the yoke‘at the top and
bottom closer towards the beam-entrance end of the yoke.
Magnets 22a and 22b are mounted to conform to the contour of
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bottom ¢loser towards the beamentrance end of the yoke. Magnets 22a and
22b are nmounted to conform to the contour of 6 coil 18H and di sposed
bet ween coil 18H and the neck of CRT 10. Magnets 22a and 22b as well as
shunts 23a and 23b conpensate for the convergence error that night be

ot herwi se i ntroduced by magnets 2la and,21b, respectively. The convergence

Che barr el | ng- G1ou HEV and diapotsd: Petaeoncal JBE RAHBR b ObCR RO~ ©
deflection fielMaghets 23afand P2b aveyeRl anghuhs Z3axaml 28bncbmpessateen of
CRT 10 than ma t . t CRIT ' o rmal or
outer NS 10 %geg'n%'gc ?igg%cﬁ%?t?@ﬁﬁgg tac‘E%tr%l%h@gatﬁgﬁa%‘ﬁg{@%ﬂgb%nd 21b.
As a result of MARNSLaghesandyi2lderiespectively. Cithe] GONYETRERGE AXTasf FI GURE 4

ﬁf a di fp: als_ paidrﬁpélhds&ﬁ@ﬂms! Bbiﬂi@é@rbdchmﬁs_ofhﬂk résultiag| !iMcx%a;s?é il anlLet o
orizontal 1ing. co exhj, hi . bar - geo [ rtion. Line

I s displayed i ﬁ)ﬂcglf}ﬁ (?glhté'gbg?%gﬁ c{eﬁl‘gcﬁo@%&%m :Iggé{@gn(ﬁa Cand top line
Al or A' of Fidefieetion Sglh thetoisetfnrtber awayt stanigothd L-axisefron the as
itntte[]nfl ]9r itr'lrsefedI& I\Skf%@mﬁuv%/mdhzﬁﬁ hé:t@mlaandgaszr&asu; ed iR a tslrri ! ?r I\Fwasy
o that of external N-S ggometry,distortion. Jo eorrec Slﬁcf}‘&% erna
geonetry distortion, it .ngvs.wgc'dglgk rCé‘rST"é“PB 2 pﬁxy 3 glpéa? F

def | ecti onl Por ggometrhdistortipr dls agqoseplishadi by tmeguetsi hla andf 2{he Aisdes of

the raster than pdsuligf G FREncR! JNRrécdSt ElofVERIT 16529 A2 4f FEGURE
Therefore, a pair_.of

embodyi ng an i vt ? ?ﬁglgg?ﬁgt e,rgg?r}goq’r%q%gﬁ%%%f’éﬁgﬁﬁ?&tﬁg?i%ng{%Jsgogi,te
si des of top natpaggh2 horizomtpleling4aonkl ¢xbiioseal baspicshiaped efepratirmngl e
[err] and magngisidpdonS HisPoerd a&@ﬁﬁ?kﬁhe&% #hidaRgbenb&dd hnand
symetrica gy W th 1_resperct 0 t§e cgr- es&qndlfwgéli. nghcg‘s, each - of
magnet s 24h° and ¢Bacal; it AL &op dingsel P Adh T VE tharP¥® the X-axis
because geometrical distortion is referred to as internal or inner N-§

geometry distortion and is measured in a similar way to that of

external N-S geometry distortion. To correct such internal N-S

geometry distortion, it may be desirable to apply a greater

20 deflection force in the vertical direction in the vicinity of the sides’

of the raster than at the center of the -Taster with respect to line

A2,

Therefore, a pair of permanent comner magnets 24a

and 25a of FIGURE 2, embodying an inventive feature, are
25 mounted on liner 19 at opposite sides of top magnet 21a. Magnet
24a is disposed approximately at angle @ = +29° and magnet 25a is
disposed approximately at angle @ = -29° and symmetrically with
respect to the corresponding Y-axis. Thus, each of magnets 24a
and 25a is disposed closer to the Y-axis than to the X-axis because
30 angle @ is smaller than 45°.

The usage of corner magnets 24a and 25a permits the
usage of North-South magnet 21a that is weaker than required
without the corner magnets. Advantageously, by employing
magnet 2la that is weaker, the above mentioned barrel-shaped

35 inner North-South geometry distortion is reduced. Thus, the
combination of corner magnets 24a and 25a with North-South
magnet 21a provides both innerfouter North-South geometry

distortion correction.
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30 angle O is smaller than [err]. The usage of corner magnets 24a and
25a permts the usage of North-South nmagnet 2la that is weaker than

requi red without the corner magnets. Advantageously, by enpl oyi ng nmagnet
2la that is weaker, the above nentioned barrel-shaped 3 5 I nner

Nort h- South geonmetry distortion is reduced, Thus t he conbi nation of
corner magnets 24a and 25a wi.t h Nort h- Sout h net

i nner/outer North-South dgd?f’é{ﬂ; ‘iﬂr%?'oﬂalgﬂﬁ“ gz%ﬁ %f?‘iﬁﬁa rar6f
corner magnets Qutposmﬂ Sshmefridal GURE magnetsdﬂéposmzdi 2yameespectvely, t o
magnets 24a andy, EPQthh¥e§Y axid t@oh?e?pﬁ:‘a%n&@ Do aliq?sish: arE0r ner

magnets 24b and di.spose osite Magnet s
24a, 2la and 5 d‘SEB%F ?fe‘?ﬁ?‘)éléanﬁ’ 6’? V’éﬁﬁ‘?‘ g P@?&ﬂ?tﬁ&“m izjlﬁhéﬁ‘fjthe

beam spot i5s adfweaffdee bearhi spait Iaadixg potitidne nsainbewivdn tthe K dpo
simlar manner i TpgiV e {Brmical Reaty mﬁgg&eﬁ dt HEPCRY, ¥aeh élnmapeam

spot is bel ow tﬁe vertical ustrates . a top vi ew of
magnets 2la, 24B2BAEH2BASNESPHRr 240 #5nalfsghdt anainy gwheq rthe) GURES 1-5
i ndi cate sin | apednt eypot e . belowt ithensertical canteyi NFIGURES illusentésve dopat ure,

a north-south Qf g 4 25 2 S
at an angl e thzaaisea' ¥ ﬁ.ﬁ%ﬂeé} %f’? tgr ﬁn% Q?% rglsmééf s?%‘ﬁ?baf%aglmsn

such nort hl$outin- ﬂ@y&:ﬁﬁm}s cindigate (sympar |1W"f§apél fuaftighs-h the z-axis 1 5
than to be perpendicul ar [hOcirging- @kt San ihvedthe dsanipe.c a0hofth@ddth 2, such

north-south axig,. %%fd c]gogﬁg%a%%g&r?u yzj ﬁ%l%“ BlspWf @.—I,{&Eg{ugrz 2a3(5' §f Ph

corrparlson, theé™ erpen
Z-axis. Thus, angde tthasdutsmadler sthaa A5 of”l'é’omfpeﬁfag?]é € Z-axiss ﬂarvéum with

the z- aXIZZ in FsJu@HZREgﬁh sd%ug‘ gxg beﬂksraogétetmwet mwmlamm tHe Fagfisof
manet s 248 2 e e bRl Z o P bbbl S w1
di stortion 2, such north-south axis is disposed gencrally in paral!cl with thc '

" Z-axis. In comparison, the north-south axis of magnet 21a is

perpendicular to the Z-axis. Thus, a north-south axis 24al of

corner magnet 24a is parallel with the Z-axis in FIGURE .

20 Orienting the north-south axis of each of magnets 24a, 25a, 24b
and 25b of FIGURE 2 in parallel with the Z-axis is advantageous in
that overall N-S geometry distortion and also gullwing distortion
are reduced relative to a situation in which the north-south axis of
each comer magnet is perpendicular to the Z-axis. For example,

25 when the north-south axis of each of corner magnets 24a, 25a,
24b and 25b of FIGURE 2 is in parallel with the Z-axis, external
North-South geometry distortion was measured to be -0.15
percent, and internal North-South geometry distortion was
measured to be -0.5 percent. When, for comparison, the north-

30 south axis of each corner magnet was perpendicular to the Z-axis,
the results were +1.9 percent and +0.2 percent, respectively.

Thus, overall or average externalfinternal N-S distortion is
‘reduced when the corner magnets are oriented in the manner
shown in FIGURE 2.

35 _ Moreover, the dcgrcc of gullwing distortion correction
is also improved relative to the hypothetical situation in which the
north-south axis of each of such corner magnets is perpendicular
to the Z-axis.. Thus, when the orientation of the north-south axis
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are r-educed relative to a situation in which the north-south axis of each
corner magnet is perpendicular to the Z-axis. For exanple, 25 when t he
north-south axis of each of corner nmagnets 24a, 25a, 24b and 25b of FIGURE
2 isin parallel with the Z-axis, external North-South geonetry distortion
was neasured to be -0.15 percent, angl internal North-South geonetry

distortion wage GEasUIedal 0202 24k §iBCEENL s WiEhyn iQTERATRR bSO, the

north- 3 0 sout | § Of corner- nmagnet was pérpe ar to the -
Z-axis, the regyimymyexicrnal guﬂeﬂeéndlsmr@ono for pxage  ay deHraa'¢loeky. Thus,

overal | or avies@dgohut ara@ah{ehmreaned B¢ Solist rtcmnaha frﬁdﬁﬁﬁﬂl Whedr the

cor ner magnet re or e | ngr ShO

Mor eover , theg'ﬁlzwt‘% Ad? tﬁﬁg'f Wlﬂn sgﬁﬁ:rt BH TS & ?Fon 1’3 ’éf%%“?sn‘ﬁr oved
relative Po tase %éemélqclsahw pgmtu wias | measured mhéwnw{lﬂ peeent;axi s of
each of such whefgs, EROMEt Sarhé whpe@dlmul 8¢rekf), tWitenZ1B&i fortHRBGth When the

orientation of_.the narth- S gnets 4 25b is
as shown in ﬁ’%%lRE fcmﬁaﬁ?e iﬁé r‘il&? g@’{m ﬂf’é‘t@r?’fztgﬁﬂ%léf]&&@npl e at

1: 30 o' cl ock gldimrmldwom reass measuresi e bo. -963 pandc el 1 Gurpkroenti num i nner
gul | wi ng di stREbeAIvedy thﬁvﬁ&”ﬁxé“%hé%ﬁgﬁ\' f&PQﬁéj'rﬂi’éxﬁtucfceB?réa%H &0 5 as

2A: 30 o bockhhourgep %%4] .was ne 8 ereas, at the
same p0|f1 ot QUEL, R S Y I’Vé“ﬁofi’csﬁ“&ﬁi’lshpé?("’ 5 @ B%#Spendl cular with

the Z-axis, nebjectionable em'a;gle/ thanewhan thd |signsg add ppositen Sashneasured to
be -0.3 and’ %v]agld? Cl*gnbartﬁﬁﬁﬂq t'rﬂﬁlx?estt@"fwl}{ iBfureapichga for the

magni t ude of e outer and i1 nner gullwng stortions provides
a | ess objectd é‘Eﬁ é°'?5mage t han when the signs are opposite. Such advantage
is particularly mani f eFIGURES 6pj 6buibe-and Bidcshave iapolidcineodad, FHGURES 6a,

6b, 6c apg 6%&*\9%'%8 L\f.ﬂoﬁxbngat&nm dstribdiin akRiosdoflufie har moni c
PO et &l g o OB S LR, LPoa oS b EUEPEt Vel Y.
t he arrange zong) TSpe , &
Similar symbols and numerals in FIGURES 1-5 and 6a-6d indicate
similar items or functions. For comparison purposes only, in each
of FIGURE 1, the corresponding harmonic potential function is
20 shown in broken line for a situation in which’ the north-south axis
of each of comer magnets 24a, -25a, 24b and 25b of FIGURE 2 is
directed perpendicularly to the Z-axis. By oriénting the north-
south axis of each of comer magnets 24a, 25a, 24b and 25b of
FIGURE 2 in parallel to the Z-axis, the magnitude of each of the
" 25 2nd and 4th harmonic potential values increases, as shown in
FIGURES 6a and 6b; whereas, the magnitude of each of the 6th and
8th harmonic potennal value is decreased, as shown in FIGURES 6c

and 6d.
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Simlar synbols and nunerals in FIGJRES 1-5 and 6a-6d indicate simlar
Itens or functions. For conparison purposes only, in each of FIGURE 1, the

correspondi ng harnmoni ¢ potential functionis 2 0 shown in brokén [ine for

a situation in which the north-south axis of each ofj 24a,

25a, 24b and 25b of FIGURE 2 is directgd perpendi cu“mmmﬂgjmmﬂml S. By
orienting the north- south axis of each of corner nmagnets a, + 24b and
25b of FlI GURE WHAPASALLAIMED i6e Z-axi s, the. magnitude of each of the 2 5

2nd and 4th harnonic pot gnti gl g¥alissa id%gﬁtea@t?se,scoxﬁgriﬁﬁ%‘!‘“ in FI GURES 6a and
6b; whereas, the magnitude of ch of t 6t h ,and 38t h Nharnoni ¢, potenti al

a
val ue i s decreased, as sﬁoﬁﬂhi"ﬁe FREUREDS 6f ahdngipe sysiem includingsan, A
defl ecti on appawvatustedcghyssi sivelopa sadispllg sargeh udispéstd) adforan ehd- bf ne

system i nel ydi RQ; ?@@t el [ cre 1
di sposed at gongglecﬁ&n?}é "dﬁgn%iéfgé%%n agfég%?l?oﬂkggkéyasage%b{é&;gé%‘}d
di sposed at a Sfc&td éﬁ&%ﬂ”séf‘ é&%"?fbé,““s&ﬁﬂﬁq’ cPFOHIcARg fpiurabity
produci ng a pt wfakldcyromf beaast thn PeranscorfespOndi)g trhatrsf onnsgidr sezppndi ng
rasters on sai ¢ Sar eRprdden. def l ection; a deflection yoke (16) nounted
around said envgl ope, Including; a vertical deflection coil (18V) for
produci ng a vertical defPefefleftian oiake mawnted caroyadesaidy envglepea

hori zont al § def ieckudingcoi |- (18H) for producing a horizontal deflection

et eri al magnet cally cobplacr, SeEBGol qall IBF prbydREOE Neifed PectTon
coils; first (dafpctigncheld ipssaid eathedr gawatuband fourth (25b) corner
magnets that are di sposeg hdérizomiyindefletséd dBNTeF pRbdddHE a horizontal
deflection field in said cathode ray tube;
15 a core made of magnetically permeable material
magnetically coupled to said vertical and horizontal deflection
coils; and : .
first, second, third and fourth corner magnets that are
disposed in a symmetrical manner at four quadrants, respectively,
20 of a plane perpendicular to a Z-axis, each of said comer magnets
having a north-south axis that is generally parallel with a Z-axis of
said yoke and disposed near a beam exit section closer to a Y-axis
than to an X-axis of said yoke.

25 2. A deflection apparatus, comprising:

a cathode ray tube of an in-line system including an
evacuated glass envelope, a display screen disposed at one end of
said envelope, an electron gun assembly disposed at a second end
of said envelope, said tlectron gun assembly producing a plurality

30 of electron beams that form corresponding rasters on said screen
upon deflection; _ |
_ a deflection yoke mounted around said envelope,
including: | |
) a vertical deflection coil for producing a vertical
35 deflection field in said cathode ray tube; :
o " a horizontal deflection coil for producing a horizontal
deflection field in said cathode ray tube; '
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quadrants, respectively, of a plane (X-Y) perpendicular to the |ongitudinal
axi s of said yoke (16), each of said corner nmagnets having a north-south
axis that is generally parallel with said |ongitudinal axis of sai'd yoke,

Characterized in that each of said corner nagnets (2 i ) ' | sposed
near the beamexit section of the yoke closer to thej%mﬁmmwﬂ,iﬁﬁion
axis than to the_horizontal deflecti onlGxi s. 2. appar s rdi ng
to daim 1, Ch&la@e?i(i%lwda fifth nmagnet (2la) disposed in a vicinity
of said vertical deflection axis near said beamexit end of said yoke
between said first (24a) and third (2%a [her. magnet s, and havi.ng a
north-south axis that is %e %’Snm“‘?& §? %agg%ti“@qyo |rPﬁﬁ'i’l§af"aé§5‘ , and a

si xth magnet (2tmagndtispiyedoupled ta siaid tyertcalsand bevizontal dd@ectioni on axi s
near said besalm-egsng; ghd of said yoke between said fourth (25b) and second
(24b) corner” magnets and hayvi ng a_north: saqut h_axi thath | S. perpendicular to
said | ongitudinal axis. 3% CTRA" APPRAt ﬁ%“&%c%r’lﬁri%'s?ﬁt CRASpfRAt comes
Characteri zed i nlashattoebeinoparsHet with e Z-axigntban (R babperpéndiodlacanpri ses a

per manent nMagnetaid47Z-axifof BRI 96KE AACALPoid heaTadbiamdxi(Ratdsf eri zed in
that a front end, of iach f sai,d corner magsne}s %4%' 25ab) 1s disposed in
the same verti cS1OSHT A O 28k hapoiPean gX-axmSaRt sald ¥ok¢s according to O aim
2, Charactgrgzed in that said fifth (21a) and sixth (21b) nagnets correct

for outer North- South gepmepny.ch5hQkt AQRediaRhoM8LGE . SBhéeRPr NEr magnet s
(24a, b; 25ab) correct gore inr?e?lg?Nortﬁ-aSﬁu{%l Eﬁlorret_r gzl’stortcf‘gn t han said

fifth (21a) andSHfxpprthsoysh axihdssgenerally parallel with said Z-axis.

4. An apparatus according to Claim 3 further

15 comprising, -a second corner magnet having a north-south axis that
is generally parallel with said Z-axis and disposed symmetrically
to said first permanent magnet with respect to said Y-axis and a
third magnet disposed in a vicinity of said Y-axis near said beam
exit end of said yoke between said first and second corner

20 Mmagnets and having a north-south axis that is perpendicular to
said Z-axis for correcting both outer north-south geometry
distortion and. inner north-south geometry distortion.

S. An apparatus according to Claim 4, wherein each of
95 said corner magnets comprises a permanent magnet.

6. An apparatus according to Claim S wherein a front
end of each of said first, second and third magnets is disposed in
the same X-Y plane of said yoke.

30
7. An apparatus according to Claim 4 wherein said
third magnet corrects for outer North-South geometry distortion
and wherein said corner magnets correct more inner North-South
geometry distortion than said third magnet. '
35 |
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