2236615 CGEQOVETRY CORRECTI ON DEVI CE FOR CATHODE RAY TUBES The present
I nvention relates to a geonetry correction device for cathode ray tubes. In
a trichromatic cathode ray tube, of the self- converging type with a
saddl e-tor us t ype defl ecti oniyoke, tEe I mage forned ey the screen presents
"pi ncushi on" distortion because of the difference 4he I ength of the
radi us of curvature of the screen and the distance fromthe center of
defl ection and the screen. These geonetric-errors can be corrected with the

ai d of el ect r ofGEOMETRYED DEVICE FORCATHORERAY TUBES: | v.

Anot her solution, described in. British Patent 2,010, 005, of Toshi ba,
corresponding to U S, Patent 4257023, issued 17 I\/arch 1981, equips,the
def | ection yoke with EResBresent Hrvemiionetrelates ytg)ed ngROMEtiya COTeationni ch

pi ck up t hejeveek afist t;;laql,éu@fra Quy@gtlcal deflectlon torus coil and produce
a correction field at

en defl ec cording to the
preferred form of reaﬁq Z"atm& TQfa Fl S% ogf ¥ %%Eo??ﬁgct ionis
obt ai ned wiconvehging dype twith gansaddleytorus hyped duft&o&mmfyokﬂgndw cally

er neabl e i f I [ e} L v f ch part
\I?\n th conpl g@agfr 13135‘3‘5 ép?}lhg:‘ gg I Ss%tg 9 éc{)'&?r%(?lﬁ: &?’E(?rgégnd Itohel f
posi ti oni ngj)eucausmtofaathp differencenbetween othei ength of stheoraditbosdi nent of
the Toshi bapah@ik: o Thﬁlec%ﬁz¥'é'€rf |0y iR Obfsi‘éngéj fP¥mMRRBScter O9f rel atively

sinmple pieces 1n the rmo rectangu ar t The front.portions of these
correct i on dsflession, cthey SCRe@N.correction field nust be and remain

precisely ori ent ed dUI‘hélsb g metrie @iedts eanobé obdrrevred acithr ehearwidhandl i ng
o e et o eiebpies Ao 298l g End bl e Besgond o121,
of these pieces i s noAnetssr tsolmbmnuiespntbedadm_eBrireSh')rBatBnel r final “fixing
ol 91 ond; ZORY.AYS, B "Podhib, Chiredfndifg' B VNS Opalehd 42570230y (Vo sl

issued 17 March 1981, equips the deflection yoke with cross arms

of magnetically permeable material, which pick up the leakage

field of the vertical deflection torus coil and produce a correction

field at the exit end of the deflection yoke. According to the

preferred form of realization described by Toshiba, the correction

is obtained with the aid of two.generally U-shaped pieces of

magnetically permeable material of large dimensions, with curved

surfaces. Such parts with complex surfaces are difficult and costly

to manufacture, and their positioning is not easy to automate.

According to a second embodiment of the Toshiba

patent, the correction is obtained by means of four relatively

simple pieces in the form of rectangular tabs. The front portions

of these correction pieces producing this correction field must be

and remain precisely oriented during the subsequent stages of

manufacture and handling of the deflection yoke. These known

tabs are long and flexible and often are at risk of being deformed.

Besides, the precise positioning and fixing of these pieces is not

easy to automate, because, before their final fixing by gluing, they

are simply held at the periphery of a thin rim by two small clips

on this rim.
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2 The present invention provides a‘deflection yoke arrangenent wth
geonetry correction, conprising horizontal and vertical deflection coils
for scanning a raster pattern on a phosphor screen of a cathode ray tube. A
support housing suitable for posi thoni ng about the neck of the cathode ray
t ube ¥hd containing the coils ther€in, has a front rimformed with a
plurality of slots near the outer periphery thereof. A plurality of
brackets fornmed from magnetically pernmeable nmaterial, each bracket being

| ocated in a corresponding one of said slots, each conprises tw flat end
sections joined to opposite sides of a flat central part at substantially

magnet | ¢ f | ux gener BRePERSSACITISTED. IOV A & Lol S e cont ral
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‘geonetry v&gﬁﬁg&éeﬁﬁc% cﬁ?&sgﬂf ﬁﬁ&ﬁ% ¢h '&Asﬁelt' ﬁgft«gé{]to(!{ %nger stood on

readi ng tphosphoni $ardeneef rd wathodeofray tuben oA supportationsing aken as a
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def | ect | &ndy spataining the opils themin; c hascaofrontgrimy fopmednWith ion; Figure 3

i's a viewlapdlity2lofy sidts SEédr the adReE périghéry! théreof! A gplurality Fofyure 4 is

a view fr,om abdve, of | ding slot. fQr ‘a cOrrection bracket of the

defJ ect i Maﬁgﬁg prm%;ﬂgom 'gﬁgnﬁlﬁﬁﬁl‘s P&f@ﬁagﬁe ,terrlggpgéf vely, a front

vi ew and braskete beimyy locatedk inf a t éwrréspondingcene sopisaidheslots; reachi on devi ce

of the i Q:%?R]Slliggs two flat end sections joined to opposite sides of a flat
central part at substantially right angles thereto. One of the flat
end sections of each bracket .collects magnetic flux generated by
the coils and channels the flux via the central part to the other
end section. The plurality of brackets shaping the deflection
magnetic field in the region about the front rim provides the
geometry correction. :

The present invention will be better understood on
reading the detailed description of a form of realization, taken as a
non-limiting example, and illustrated by the attached drawings, in
which:

" Figures 1 and 2 are, respectively, a side view and a
view from behind of a deflection yoke equipped with a device
according to the invention;

Figure 3 is a view partially in section along line III-III

of Figure 2; .
Figure 4 is a view from above of a holding slot for a
correction bracket of the deflection yoke of Figure 1, and
Figures 5 and 6 are, respectively, a front view and a
side view of one of the four brackets of the correction device of
the invention. =
- The invention is described below with reference to a
deflection yoke of the saddle-torus type for a trichromatic cathode
ray tube, with horizontally aligned guns, a screen diagonal of 51
cm. and deflection angle of 90° but the invention is of course not
limited to this application and can be put to use also on tubes of



The invention is described below with reference to a deflection yoke of the
saddl e-torus type for a trichromatic cathode ray tube, with horizontally
al i gned guns, a screen diagonal of 51 cm and deflection angle of 90[err],
but the invention is of course nof limted to this application and cag,be
put to use al so on tubes of 3 different dinmensions, tubes with guns in a
delta arrangenent, and torus-torus type deflection yokes. The deflection
yoke 1 represented in the drawi ng includes nainly, fastened on a support or
iOI nfs:JI at différedt rd?fmefdsiomt tubes , withr guhsgin cal dielia_smlangeﬂeni‘, andhori zont al
efl ecti t and two vertical deflection torus
coils 4‘8@592‘318# v&&ﬁd%ﬁ%n&%‘?@s'hal f-core of ferrite 6, 7 .
respectively. The TFhegndeflecion cyoke i br rapresentede in wthehalrawdnges 6 and 7 has
subst anty the s i cal W ' enfdetRe Of symetry
of the bgﬂdl(%sl %?W,Qﬁ)ﬁﬁg&%ﬂfﬁ ﬁd 5 eﬁ&‘% llagor(r)fzsb? %ﬁ‘éﬁ% A plastic .
ring 8 (ﬂ‘a@ﬂ@jt hereafter ¢a !QF@M‘E#‘@ES seﬁ:thwqfﬁaf flscttomycdib\dral clips
on the fofotlie %addl@qy?e andPewol vértical cdefle&tion toba® doilst 4J5,ceach A
correction device is orge&@ic f our tli.entigc% .i-sha ed s&unt,ﬁ hereafter
call ed BY¥ {4 3 fRagReile ALU-LOTE (0L ACTRIE Oy e‘f?éﬁgfﬂv? e ahf®rior rim 1A
of the dndgmstic wirguik efdrméthdne theatket halficores 16 and Dfhas gi d, hi gh-
per neabi ' erjeal , e I t iJei con iron,
pref er agwgég@g&ekg %.gxﬁ-cc%n%?}y :pmgpﬁrﬂfog}égﬂ%’hﬁsﬁness of
about 0.symmetryhofecthe tverticabideflestion cothilis dabeled i1dh (figures 41 5 are
referen , i5AS ' T : are
gﬁ@l i?\ e‘Jﬂg eﬂ%ﬂg%ngﬁtﬁg%ﬂ%ﬁﬂﬁm L Eﬁgéé@?ﬁé&sz stdtibfl i

and 5. SeeeBrdoby oSl 1eligs oro e {GPRG < Tags SASRDRIBNGR 4 HEU® coils
(only a9eigible iaf figweee3rnd turns is visible in

A correction device is formed by
four identical z-shaped shunts, hereafter called brackets.

The brackets 11 to 14 are fastened on the anterior rim 1A of the
deflection yoke 1. These brackets 11 to 14 are of rigid, high-
permeability magnetic material, for example a sheet of soft silicon
iron, preferably galvanized for anti-corrosion protection, of a
thickness of about 0.5 mm.

The end turns of the vertical deflection coils 4, 5 are
referenced 4A, 4B and 5A, 5B, respectively. The brackets 11 to 14
are fastened at the periphery of the separator 2, near the ends of ~
the coils 4 and 5, preferably opposite the end turns 4A, 4B, 5A,m
5B of these coils (only a portion of these end turns is visible in
figure 1).

In figures 5 and 6 is shown one of the brackets of the
correction device, namely bracket 13. Bracket 13, made of one
piece, has three flat portions. The central part 15 is rectangular.
In the form of realization shown, this rectangle has a length of 16
mm and a width of 10 mm. The central part 15 is connected by
two of its opposite sides to two end portions 16, 17, each
perpendicular to portion 15 and extending on either side of the
plane of this portion 15. Bracket 13 is thus counter-elbowed (in
the form of staircase steps). The portions 16, 17 both have the
same form and dimensions and are symmetrical to the center of
portion 15. These portions 16, 17 have a substantially square
form.



figure 1). In figures 5 and 6 is shown one:-of the brackets of the
correction device, nanely bracket 13. Bracket 13, nmde of one piece, has
three flat portions. The central part 15 is rectangular. In the form of
real ibzati on shown, this rectangle has a Ilength of 16 mmand a width of 10
nm The central part 15 is connectdd by two of its opposite sides to two
end portions 16, 17, each perpendicular to portion 15 and extendi ng on

ei ther side of the plane of-it his portion 15. Bracket 13 is thus

count er - el bowed (i blByLAT i he o C@p?eaiz-aafan sKBRROfd flgive 36 17 both
ave the sane for dr rensi ons and are sy tri c t;&%&%c}e&er of
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(passagefrg‘urehb),sonevof 1hé comieiSBf theyer pofitionori®, ol 7 tisebeeeladr s of t hese
06, 17" 218 e, foldd. o8, Fealtkarioh, ShGul L‘gﬂegﬁ’ kfiShs °76. 97 30 BsctiBggpor (! one
bevel i ngmcmansme i havingasiges aabqutc 16t mm tong.endheobevsling qqli'élﬁ%rt i ons
16, 17. gid ﬁasfl Eﬁﬁlrf%rcfﬁé)fer{de%bkﬂé’tt iof"thd YPortibAsPPE} il 16, the

Co " chdionting do g fommoar ToRliTNomerioE. therpoRioy Lo dbe IR o " °
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bracker peing, ratarinaed GoA 3¥ Bt 1 LR 60, € ab BOTE Wbobf2, wha™ 00 2
snap-in firorh particreel 5.i giNatuiilly,oths rb@vphng of portioni 1g & engages in said
hol'e. Theyhhétichl: 1 Inat o lpttidh ™ B! Féladive! fo (e EEMEe?" o fportion
15. To ensure the fixation of bracket 13, a hole 19, 20 is cut in
each of its portions 16 and 17, and a snap-in hook 21 (see figure
3) forming part of the ring 8 engages in said hole.
The holes 19, 20 are also symmetrical to the center of
portion 15. Their dimensions and locations are determined by the
characteristics of hook 21, taking into account that the fastening
device of bracket 13 must be solid, compact and simple.
Preferably, the bracket must be able to disengage easily and
readily after having been fixed in place. In the form of realization
~ shown, the holes 19 and 20 are squares with a side length of
about 3.5 mm, and their centers are¢ about 3.5 mm from portion
15, and in the center of the width of portions 16 and 17.
The portions 16 and 17 of bracket 13 present a
symmetry to the center of portion 15 in order to permit the
insertion thereof in the support 2 of the deflection yoke 1 when
indiscriminately introducing part 16 or part 17, which simplifies |
the automated assembly thereof.
The dimensions of parts 16 and 17 are determined
taking into account the following requirements. The front ends of
‘ the brackets 11 to 14, extending beyond the end turns of the
horizontal deflection coils and creating ‘the magnetic flux of
correction, must be rather long to produce a sufficient flux, but
must not be long enough to become fragile and knock against the
cathode ray tube to hinder the position adjustment of the
deflection yoke relative to the cathode ray tube. It has thus been



partion 15. Their dinensions and | ocations are determ ned by the
characteristics of hook 21, taking into account that the fastening device
of bracket 13 nust be solid, conmpact and sinple. Preferably, the bracket
must be able to di sengage easilycand readily after having béen fixed Tpn

pl ace. In the form of realizatioﬁ shown, the holes 19 and 20 are squares
with a side length of about 3.5 mm and their centers are about 3.5 mm from
portion 15, and in the center of the width of portions 16 and 17. The
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Becauselea@age flux of vertical deflection coils 4 and 5, and of sufficient

emission of flux toward the front of the deflection yoke also enter

in the determination of the width of the brackets 11 to 14. In the

form of realization represented, in view of the beveling of the

corners of these brackets, the aforesaid typical values (width of

about 16 mm at part 15 and about 11 mm between A and C) give

good results of correction.

To ensure the fastening of the brackets 11 to 14 on the
support of the deflection, four slots are cut near the F periphery of
its front rim 2A, opposite the four corners of the cathode ray tube
on which the deflection yoke is to be installed and facing the end
turns of the vertical deflection coils 4 and 5.

In Figure 3, the slot is marked 22. In their central
part, these slots are enlarged toward the peripheral flange of the
separator, in order to arrange a passage for the snap-in hooks 21
formed on ring 8. It is, of course, not absolutely necessary to form
the snap-in hook on ring 8. This hook could be formed on the
separator 2, modifying, if necessary, the position of the holes 19,
20. Because of the presence of positioning screws 18A and 18B
very close to same of the brackets (11 and 12, figure 1), all
brackets have, as stated above, bevels. Consequently the brackets
cannot be arranged in the same manner relative to these screws
18A to 18C. Looking at at brackets 11 and 12 successively,
clockwise, it is noted that bracket 11 is situated after the adjacent
screw 18B, while bracket 12 is situated before the adjacent screw




brackets are symmetrical to their center, the lengths of portions 16 and 17
must be equal. The aforesaid |l ength of about 16 mm for the form of
reali.zation represented, permts taking the above stated requirenents into
accowit. Said requirements of picgup of | eakage flux of vertical

defl é&tion coils 4 and 5, and of sufficient enmission of flux toward the
front of the deflection yoke also enter in the determ nation of the width.

f th b ket to, 14. th t. teq, i [

of the bd8Bl; nEneibevels of ARsss Brackeds ol 1, andh 25 mistcbe o db by i cal
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screw eﬁd 18B.thd heespereive slot ttaesgidobeokEt 6vér aanengdth sufficibat ap the side
prevent incorrect introduction of the bracket, without hindering
its correct introduction. In the present case, this length is about 3
mm.

.ﬁ

The brackets 11 to 14, made as stated above
(sheetmetal 0.5 mm thick), are rigid. To reinforce this rigidity,
ring 8 includes buttresses 24 (Fig. 3) which protect the fore
portions (portion 17 in figure 3) of these brackets from bending,
because the orientation of the front portions of the brackets is
U more critical than that of their rear portions. The buttresses 24
are partitions of sufficient thickness (for example 1 mm)
extending in contact with the portions 17. The length (in axial
direction) of the buttresses 24 is substantially equal to the length
of the portions 17 extending beyond the front face of the
deflection yoke, and their width is substantially equal to the
width of the portions 17. The buttresses 24 are formed, in the
present form of realization, on ring 8, which serves essentially to
support adjusting devices 18A to 18C; but of course, if the
separator 2 of the deflection yoke 1 does not have such a ring 8 or
is made differently, the buttresses may be formed on the
separator itself.
If it is desired to reinforce also the rear portion of the
~ brackets (portion 16 in Figure 3), and to the extent that sufficient
space remains between vertical deflection coils 4 and 5 and this



of the screws 18A, 18B, and consequently these brackets 11 and 12 are

arranged symmetrically to the junction plane (10) of the two hal f-cores 6,

7. For reasons of nmagnetic synmmetry of the deflection yoke, the brackets 13

and 14 are also arranged symetri@ally to this junction plane. Such anm =

al ternate arrangenent of the brackets 11 to 14 can easily be made with™an

automati c nmachi ne. However, to avoid any incorrect placenent of the

br acket V. ough.this ul d, be quite unlikely, the_slots of these

br acket Mgw%pgdlhms\é&?ef‘v%itﬂp*m (L)‘y.ptg;eg@/s f@&i@@ 1A't he base of

each sl @porteont he si de where the respective bevel is to be located, a

recess is formed; gen;di hSe I I r 23 .1t .extends from

the end of .the estte(f:{i Ve.@?M g“é%li@%%i@k? @e&&q‘gﬁ%tﬂ'@hf‘ﬁf’ci ent to

prevent 46Ydee raktheninvention cother knewnr denices for hearrecting cimage i t s

correct gedm CisueR- akn e , itSr | fhiad i:s.pbout 3 nm The

br acket sg Jril “ttéﬂym .imde geb?tagtbgs g%&&giz’sﬁieﬁ?&ta% t(y.‘]}ghﬁ’ranlat hick), are

rigid. fisfleqtion, qail may gipund 1p; g noniradial MAMEr: r esses 24 (Fig. 3)

- which protect the fore_portions (portion 17 in figure 3) of these brackets
from bendi ng, becaMellhustrative: pphodiment Pfoﬁgepéﬂﬂﬁﬁﬁéoﬁf t he brackets

I s nore déddrised {héfeihahl1Pbwshebire68ioA0bE €he t Rgttresses 24 are
partitions of sufficient é?lcknes hfor.esaggle 1, ,ex&?ndlng i n contact
with t hgRMetHiR 85rorfie §ﬁ‘d§ﬁe§i eLR-BPeHPFEet 28N PLBPhe buttresses 24
IS substamd | inéxypensivet totinakegngits pbsibiondnyi dsseasgyexioendi ng beyond
the front face, of I | , :@n heir wdth. s _substantially
equal ti%%?éﬁ%&%thégﬁ gﬁ% %g;%ﬁgﬁggés.l$hg°%u§%r§g%gsgf4%§fggforned, in the
present dhanged deningasubsequenti agageswhfchandpudatdopentially to support
adj usting devices 18A to 18C, but of course, if the separator 2 of the

defl ection yoké 1 does not have such a ring 8 or is nade differently, the

buttresses may be fornmed on the separator itself. If it is desired to
reinforce also the rear portion of the



bragkets (portion 16 in Figure 3), -and to the extent that sufficient space
remai ns between vertical deflection coils 4 and 5 and—this— mat&i on,
it is possible also to formbuttresses for this rear @y’

underst ood that:there may be conbined with the device [J Ir,u(ﬂmuﬂm

ot her~known devi ces for correcting ifage geometry such
magnets, and/or the vertical deflection coil nmay be wound in a flont r adi al
manner. An illustrative enbodi nent of the invention described herein allows
correction of the type of geonetric errors discussed hereinbefore, is

si npl e anﬁkﬁﬂﬂibensive to make, its positioning is easy to automate, and

its orientation is not aA deflectionb alg; dnt'wmmgemmuyt st ages of
“mani pul atj A def I ection yoke arrangenent with geonetry

correcti & ﬁ?p%c&m,ICWnﬁhg zontal and vertical deflection coils for
scanning a raster pronzontabrand presticabrdeflection soils for Is¢dvning a ube; a

“support ke nGadibirt B S PHqspHSk 4dBbRIGRP Larhie NAGK thesal d cathode ray

t ube and contat ni hg sal ereln Ereln sal ousl n as a front
rimformed with a # suppory he “%l‘&t%“lﬁ%ﬂe OF PRRIHENNG | yt&er eof ; and

g pl Eral gie)ck%lfbﬁﬁakeaﬁndd%rmi tube i@ 06 tabiinlgy saRy 'Sk théfein?,[] i gl, Each
C(r)ﬁgr?gl elélqgﬁ}#r%l‘gﬁté]%%ﬁg{}hisr%ﬁﬂ%oﬁe}lﬂpos&ﬁe SI%GS of e:cf I a’[ ageﬁz ral
part at gplordlivyt iofl klotsi gear ahgl eater periphery thereof; and
% a plurality of brackets formed from magnetically

permeable material, each bracket being located in a corresponding

one of said slots,

each bracket comprising two flat end sections joined to

opposite sides of a flat central part at substantially right angles

thereto, one of the flat end sections of each bracket collecting

magnetic flux generated by said coils and channeling said flux via

said central part to the other end section, the plurality of brackets

shaping the deflection magnetic field in the region about said

front rim in a manner that provides said geometry correction.

2. An arrangement according to Claim 1
wherein the shape of each bracket is symmetrical

about the central part of the bracket.

3. An arrangement according to Claim 2
wherein the front rim of the support housing includes
on the screen side a plurality of buttresses, each buttress being
located next to a corresponding bracket for reinforcement of the
screen side end section of that bracket.

4, An arrangement according to Claim 1
wherein the front rim of said housing adjacent each
slot includes means for providing a snap fit of the corresponding
v : bracket into that slot.
5. An arrangement according to Claim 4
. comprising a quantity of glue holding in each place each
bracket in its corresponding slot.

6. An arrangement according to Claim 4
wherein said means for providing a snap fit comprises
a hook which mates with a hole in said bracket.

'y



thereto, one of the flat end sections of each bracket collecting nmagnetic
flux generated by said coils and channeling said flux via said central part
to the other end section, the plurality of brackets shaping the deflection
magnetic field in the region about said front rimin a manner- t hat prowtdes
said geonetry correction. 2. An arrangenment according to Claim1 wheréin
t he shape of each bracket is symetrical about I Mlof t he
bracket. 3. An arrangenent according to C ai M“Mﬂﬂ““mmm ont rim of
t he support housing includes on the §§r‘een side *a {5l utal Pty® of* buttresses,
each buttress being | ocated next to a correspondi ng bracket for

rei nforcenent of the screen side end section of that bracket. 4. An
arrangenent according to Claim1l wherein the front rimof said housing

adj acent each slot inZlLudea defilectdonpyokedargangementf it of the

correspondi rpto_t [ an n rding to
Claimi4 co@%gﬁﬁﬁéigaagngﬁt gg%Fié%?%& gle'r%% r?.%egagﬁ.@& ;"‘ceg%g%(# “racket in *
its correspondthg acoompanyingndzawingsrent according to C aim4 wherein

said neans for providing a snap fit conprises a hook which mates with a

hol e in said bracket. - 9= i yoke arrangenent

substantially as herei nbefore described with reference to the acconpanyi ng

dr awi ngs.
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