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El ectrons f amnibxsi thengdisplays Eachn gintheplstripearia a group emits iight in
15 one of the three primary colors when excited by an electron beam.
An electron gun structure is dispesed at one end of tube, and
three electron beams are directed through & shadow mask onto
the screen phosphors. Tha shadow mask has a matrix of cpenings
aligned with the phosphor areas and with the electron gun
20 siructure such that when the three eiectron beams are directed at.
~a particular phosphor group defining a unit of the display, the
electrons from each beam impinge only on that section of the
= grouped phosphors containing the phosphors for the color
associated with that particutar beam. The shadow mask blocks
25 the nearby phosphor areas (which correspond to other colors)
from the electrons emitted by that particular beam. These rearby
 areas instead are aligned relative to the respective opening in the
‘shadow mask to receive only electrons from their respective
| beams . o
- 80 Electrons for exciting the screen phosphars are
electrostatically. accelerated from the electron gun structure to
the scraen. The beams from all three guns are scanned to form a
raster when passing over the grouped phosphors, The scanning is
.accomplished . by magnetic. fields varying at the horizontal and
35 vertical scanning rates, preduced by deflection- coils disposed on
the tube adjacent the electron gun structure. The electron gun
-structure is at one end of a funnel shaped tube having a narrow
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screen. The deflection field region, the electrons pass in a substantially
' straight line from the deflection coils to the point at which the
15 electrons impinge on the screen phosphors through the shadow
mask.
Insofar as after such deflection the electrons passing
- between the deflection coils and the screen are subjected to
 ambient magnetic fields, they are likewise accelerated by such
20 flelds and follow a curving path leading toward the screen. The
extent and direction of curving depends on the flux density,
source and- orientation of the further magnetic fields. The
deflection of the electron beams by the further magnetic fields,
and the curvature of the electron beam path thereby produced, can .
25 be such as to misalign the electron beams relative to the shadow
" mask. As a result, electrons from a given electron beam may
impinge partly on the color phosphors adjacent their intended
color phosphors rather than only on the intended color phosphors,
producing a deterioration of the purity of displayed coiors .
30 Some magnetic fields affecting electron beam deflection
-are due to the unwanted magnetization of magnetically permeable
elements of the display apparatus. The shadow mask may be steel.
A steet rim is normally provided around the periphery of the
faceplate including the screen, for protection against implosion
35 of the picture tube in the event of breakage. An internal magnetic
‘shield along the funnel shaped surface of the tube between the
deflection coils and the screen face plate may also be provided,
and is a magnetically permeable element. if these elements
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orientation of the further magnetic fields. The deflection of the electron '
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' magnetic ‘shield within the tube. Specifically, a larger upper coil
15 slopes forward over the top of the tube funnei, and a smaller
lower coil slopes forward along the bottom. A DC current is
applied to the coils, to counter effects of the geomagnetic field.
These coils are substantially as wide as the fube, and thereby
encompass the protective rim and the like as well as the contents
20 of the tube generally, including the internal shield. Other forms of
coils are also known, for example, wherein the coil simply
encircles the tube.immediately behind the screen.
_ - The earth's magnetic field is an ambient field having
horizontal and vertical components tending to deflect the
25 electron beams so as to adversely affect color purity and the
S shape of the raster. Depending on the orientation of the CRT Z axis
relative to the earth's magnetic poles, the geomagnetic field |
components may deflect the beams horizontally or vertically (due
to vertical and horizontal field components, respectively} and
30 will produce a twist of the raster (i.e., rotation of the beams
about the Z axis). )

The earth's field is not great in magmtude relative to the
magnitude of the deflection coll fields; however, the earth's field
accelerates and deflects the electron beams over a relatively

35 long span as compared to the span of the deflection coils.
' Accordingly, there is a need to reduce the effect of the
geomagnetic field.
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encorrpass a portion of the tube. The coils, for exanple, can extend to a
point near the protective steel rim and extend rear I r the surface
of the tube to enconpass the nagneti @ shield-within Weﬂ %sbgéaSpeci-fical ly,

a | arger upper coil 1 5 slopes forward over the top of the tube funnel, and
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E encnrclmg the tube neck for compensatzon of raster distortion and
additiona! coil sections inclined forwardly along upper and lower:
15 surfaces of the tube, operatively associated with permeable
elements of the display including the internal magnetic shield, to
.obtain color purity. ' -
C itis a further inventive aspect to provide a compensation
coll for a CRT, comprising windings of a neck encircling coil and
20 upper and lower inclined compensating colls, wherein the coils
are configured in shape and relative number of windings optimally
to cancel the influence of the geamagnetic field in a simple
manner whereby the coils are interactive with the “internal |
magnetic shisld.
25 In an inventive arrangement, a first coil section has at
least one winding disposed to encircle the tube neck, generally
perpendicular to the Z axis. Upper and lower coil sections are
. disposed above and below the first coil section, each inclined
forwardly along the Z axis and defining a loop encompassing an
30 area of the X and Y axes and extending along the internal magnetic
" shield. The coils are coupled in series. An adjustable direct
current supply energizes the coils to compensate for the ambient
field. The upper and lower coll sections have a wider X axis
dimension proceeding forwardly along the Z axis, being thereby
35 trapezoidal or keystone shaped. Lateral lengths of the upper and
- lower coils sections connect to the Z axis coil at lateral sides,
such that the compensating coil is a continuous winding but the Z
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ef fect of the geomagnetic or other anbient magnetic field. However, a

particular formof coil is used wheregin correction. a)é p355§90 and raster
distortion are determined by a parti®ular geonetry o ﬁhe coil and by a
particular relationship of the windings. An adjustable DC current supply
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15 FIGURES 8, 9 and 10 are elevation views .illustrating coil
configurations for the compensating coil according to the
inventive arrangements,;
FIGURE 11 Is a partial exploded view :!!ustratmg the
relative placement of the compensating coll and internai
20 magnetic shield according to a inventive embodiment;
FIGURE 12 is a schematic diagram illustrating the
compensating. coil ‘dnd an adjustable current supply therefor; and,
FIGURES 13 - 18 are graphic patterns illustrating -
alternative inventive coil configurations according to the
.25 invention.
G As shown in FIGURES 1-3, a cathode ray tube 20 of a
scanning electron beam apparatus, in partzcular a color television
display, has a compensating coil 50 for reducing or eliminating
unwanted deflection of the electron beams emitted from an
30 electron gun 38 at the tube end, directed to phosphors disposed on
a.screen 24. Unwarnted deflection occurs due to ambient magnefic
fields, in particular the geomagnetic field, which has vertical and
horizontal components depending on the latitude and orientation
_ ot the color television display relative to the geomagnetic poles.
35 Deflection of the electron beams due to incident magnetic
fields occurs because the electron beams define a current which
is subject to a force perpendicuiar to the direction of the current
and perpendicular to the direction of the flux lines of the incident
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supply energizes the coils to conpensate for the ambient field. The upper
and | ower coil sections have a widerg X axis di nensi RCArgs,080i ng forwardly
along the Z axis, being thereby 35 §rapezoi dal or keystone shaped. Lateral
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| a deterioration in color purity and a distorted raster which may
R be most severe at the raster edges. '
Assuming that the television display is positioned
15 'horizontally (which of course is typical), the vertical component
of the geomagnstic field is fixed at a level dependent on latitude,
and otherwise is independent of the relative orientation of the
apparatus to the earth's poles. However, the horizontal compenent
of the geomagnetic field may be oriented at any angle in a
29 horizontal plane including the tube center line or Z axis.
Therefore, depending on orientation of the tubs, the geomagnetic
horizontal component will translate into a component along the Z
axis and along the X axis. .
| . To neutralize the geomagnetic field according to the
25 inventicn, a compensating coil 50 is mounted on the tube 20 and
(3 connected "to a variable direct current source that is adjustable
- when setling up the display apparatus at its desired location, and
. also thereafter if the display is moved fo a different orientation
relative to the earth’'s poles (and relative to other fixed sources
30 of steady state magnetic fislds).
A first coil section or Z axis coil 52 of compensatmg coil
50 has at least one winding disposed to encircle the tube neck 32,
perpendicutar to the Z-axis, tending to cancel that portion of the .
incident field which tends to ‘cause raster iwist. Upper and lower
35 coil sections 62, 64 are disposed above and beiow the first coil
section 52, each inclined forwardly toward the screen 24 along
the Z axis and each defining a loop having vertical lengths 66 and
horizontal length 68, encompassing an area in the X and Y
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upper and lower coil sections 62, 64 have a wider X axis
.15 dimension proceeding forwardly along the Z axis, being keystone
shaped to substantially correspond to the internal magnetic
shield. '
FIGURE 4 mustrates the apparatus in cut—away perspective
view. A scanning electron beam display apparatus, particularly a
20 color television CRT, has an electron gun structure 38 disposed at
the end of a neck 32 of a tube 20. The electron gun structure
emits three electron beams, which are electrostatically
accelerated toward the screen 24, due to a iarge potential
difference between the electron gun and shadow mask 72. The
.. 25 screen 24 defines the X axis and Y axis, perpendicular to the Z
g axis. The Screen 24 of a color television has discrete colored
phosphor areas in grouped sets corresponding to the three
electron beams. The phosphor areas are positioned relative to the
. apertures in shadow mask 72 such that each of the three electron
30 beams liluminates one of the colored phosphors and the shadow
mask blocks the ather colors. Deflection coils 36 are disposed
along the tube 20 for scanning the slectron beams in the X and Y
directions, producing a scanned raster. |
The magnetic field compensating coil 50 reduces
35 undesirable deflection of the eleciron beams due to the ambient
magnetic field. The first coil section 52 has at least one winding
disposed generally perpendicular to the Z axis, thereby supplying
a compensating magnetic field with a Z axis component. The upper



1 @up.iVORTEPASHIRGhemOhi t ude (DAmabBeBlt he TeZBRjes of t49e511adt@i119The i ncASG@RR9I4L66:814
magnetic field is therefore evident in the color picture display as a
deterioration in color purity and a ¢y storted rasterRQA ©@5,989 be nost
severe at the raster edges. Assuming that the television display is

posi-tioned 15 horizontally (which of course is typical), the vertical
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15 The lcop defined by the upper and lower coil sections 62, 64
encompass an area in the X and Y directions, and due to the slope
“of the coils extends along the Z axis, thereby being substantially
aligned with the surfaces of the internal magnetic shield. The
upper and lower coil sections supply compensating magnetic .
20 fields with Y and Z components, throughout much of the area
between the deflection coils 36 and.the screen 24. An adjustable
DC current supply means, such as shown in Fig. 12, energizes the
first coil section, upper coil section and lower coil section at a
~ level compensating for the ambient magnetic field._
.25 According to an inventive embodiment, the upper and lower
G coil sections 62, 64 are substantially keystone shaped, having a
- wider X axis dimension proceeding forwardly along the Z axis. Due
to curvature of the funnel-shaped body 22 of the tube 20, the
upper and lower coil section wrap around the tube slightly.
30 However, this wrapping is symmetrical around the Z axis.
- The internal magnetic shield is subject to a number of
alternatives, as shown in FIGURES .5-7, which are rear elevation
views of exemplary embodiments. In each case the shield has a
" central opening 82, which is wide enough in vertical and -

35 horizontal dimension to remain clear of the electron beams
directed therethrough to the screen. The internal magnetic shield
provides a conductive and magnetically permeable element
enclosing the area through which the electron beams pass toward
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rount ed ‘on the ‘external surface of the tube. The coils 62, 64 extend al ong
an area of the tube corresponding to,he internal nmegeal igs el d of the
€RT (shown in FIGURE 4). Coil SEC'[IOI?S 52, 62, 64 are vmredgig‘?l 5 series in
a particular configuration discussed in det ai I herei nafter, and the

dj ust abl th
S0l 1's to corEnsardet Sneangd {"Hﬁ#%‘?ﬁﬂwﬂ*%era+ a8y ﬂ%fé‘?" ?'héeﬁppe? and
| ower coi | 's@&@ﬁﬂﬁi@&oﬁl@ﬂ@mgﬂ@ﬂz tiglds,.cfor su $&f‘é|€tly sshieldinguch that
the conpensatiennte?hal di‘tloﬁoof he e | RORIIhY Tffivtthcd b fHdel fRtdS, COi |
52 has two ass f.or ss,of the gg | ahower cpll. sections 62,
64. The upp theé'fp lﬁﬁ 81IBES 21 NG which tends to
Ineut ral i5|e tﬂmmeabdlrgy éﬁemelnt/\hncwmmdlhmex fitpurticigs efr mcsdeﬁhenagnetugand
ower coi 0 eedin
Forwardly algo ALe SuapariRefy, Sabliia, bbveyer, “tnd SRR, shfeig = "
correspond thecoraesnmagnstized byt ambient fields, aotiEwhen thist oocets ghe I
r at n

cprar 2t | Tufibla M TAEEREES! e ridGlbnd MAETBIAN kg CaMBIRg: O 0L o
structure 3slectoosbeams walengnthepassagekfram dheaaramoiothe Heflestion: r on
gun strypt urgiRMaes tb NHhee set&sd r on beans, which are el ectrostatlcally

e scr

G0y

secel or e Lol e S e BIGEBSH0E B8 SRR, SLETCE, e

between the el ectfofg
X axis and \eddnhenapmwnmesulaﬁ alond esutiaces . allgned qaratieP4ootha col or

o pon TG SHUBRD SO MG LG, Moo B FISORSELS g 7
posi tioned riaessi aperiresec8dpare wdaritagetusiywvatigaled?vikudhet hat each of
the thr‘?S el&MdtaRtially vertical lengths 66 of the upper and lower coil
‘ sections 62, 64. In this manner, both the internal magnetic shield
and the area within the shield are subject to the influence of the
compensatmg coil 50. In connection with the keystone shaped
configuration of the upper and lower sections 62, 64 of

20 compensating coil 50, the embodiment of FIGURE 7 has been
determined to most effectively cancel the influence of ambient
magnetic fields. In this embodiment, the opening 82 for passage
of the electron beams is substantially rectangular. The additional

_apertures 84, which align with the substanﬂally vertical lengths

25 66 of the upper and lower coil sections 62, 64, are somewhat
wider "adjacent the screen and somewhat narrower adjacent the
rear. | |

It is possible, according to the invention, to use a separate
first coil section or Z axis coil, and upper and lower coils, as

30 well as separately adjustable current supplies therefor. For

' example, the upper and lower coils can be adjusted appropriately
for latitude and the Z axis coil for:orientation. Examples of cod
winding configurations are shown in FIGURES 8-10 and coil

: shapes in FIGURES 13-18.

35 As shown in FIGURE 8, the first coil 52 (the Z axis coil) and
upper and lower coil sections 62, 64 are connecied in series, .9,
obtained ‘from a particular configuration of a continuous length of

- condugtor. In this way, the compensation coil can be energized as
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bl ocks the other colors. Deflection coils 36 are disposed along the tube 20
for scanning the electron beans in the X and Y di rec,ﬁolgﬂs Jxduci ng a
~sganned raster. The magnetic field cbfipensating coil r@ﬁ@v 35

undesirabl e defl ection of the el ectron beans due to the anbient magnetic

field. The first,.coil, section 52 has at |east, one w nding,di spose

general I'y pePpflt Hith 4, gjng cfniﬁﬂts?o‘t'q?@réths'ﬂ%?SIﬁ‘Vé’gé\o‘ﬂﬁﬁﬁdgati ng
magnetic fiebdctions acZording toottpisneonfigliratiomane foried by upper arfCA
respect | vely ook d o fEnshaled Y hrabaoider s eEtelisn of HE0Cq boay 22 of
tube 20 adj acenducter framttheoneckeenciseling.Z axisrenihgllp, assounbifor thsupper
and | owerg coi 4 1= ' ' [A17~1g . ia@xi s. An

I nt er nal snagﬁlée?tls??éstrﬁg?dz 8%’,“_‘5't 9#'?@£Woépérggn€%i¥%§w£&_?§é%ﬁ_e mat eri al
(e.qg., steel jypicaliyolpngss mamit%et nergcal campeneps dhet fisst @il The

i nternal magggEtiensbRetdn SRERIBAES Yredld hiAfidtabl WihBiRgLthaReyigibe within
t he funnel'-shaﬁed boayl 22, fr magﬁm nt i'lé ghtly forward 1 0 of the
defl ection cHPPST38NH,lower, oRil sections 6204 car of shadow mask 72, where.

the glass panel ofntFIGURE 85tive Zaakizdcoib 82his separdtepand icam beong a
o e YncthERiad IoCBRR Bt Bf iy A6 B LBPek YR By bR 7 LS 1,
t he upper angections 62j B4sace icoupled, toca eepargiassurantsupply, The X and Y
sy s ST cSSIGTIE, S Bt A  Site sste
madhét i ¢ shi BAdargrdisposed along the Z axis coil and accordingly contribute
' to the Z axis field. :
15 in FIGURE 10, the Z axis coil has two lateral windings for
' each winding of the upper and lower sections. At the lateral sides
of the Z axis coil, the conductors connecting the upper and lower.
sections are routed around the Z axis coil. Accordingly, the Z axis
or first coil section 52 has relatively fewer windings along the
20 substantially horizontal portions thereof adjacent the upper and
lower colls, and a greater number of windings proceeding
vertically on lateral sides of the first coil section. in other
words, the upper and lower sections are divergences from the
neck-encircling Z axis coil. -
25 The compensating coil can have a plurality of coextensive
- conductors or can be a single conductor. The compensating coll
preferably has approximately twice the number of windings in the
Z axis coil as in the upper and lower coils sections. More
particularly, the first coil section 52 and the upper and lower
30 coll sections-82, 64 are formed of a continuous coil length
) proceeding from one of the upper and lower sections 62 or 64,
completely around the first section 52 to the other of the upper
and lower sections 64 or 62, laterally along the first coil section
52, then to said one 62 or 64 of the upper and lower sections.
35 This winding arrangement is such that the first coil 52 has two
passes of the continuous coil length for each pass of the upper
and lower sections. -
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Y gﬁ% @N(C:’Eglrﬁr\pqx@ents t hroughout nuch of the area between the deflection

coils 36 and the screen 24. An adj us{gi\bl e BbC current %ugpég ns, such as
gshown in Fig. 12, energizes the first'coil section, upper coi section and
| ower coil section at a | evel conpensating for the anbient nmagnetic field.

25 A d " I il
Sections 62, 64 ;?ﬂﬁ‘%%g?am:@i@% n@;}f’ﬁh@%@; eﬁgﬂg ! dn:lex axi s

di 60 ng vedu| | 6y nagoats armngeme f th
fumet - Shaheg et 0Tah vznﬂg@ezé’mbhaﬁnﬁﬂi’e"rh%“@owﬁs% AESEn W 2
around t he tls %&egzé) ﬁ I.S Wrappi ng ri,cal around
the Z axis.

ﬁughnenat A-axis nail $2 conngctslat aé)ynwmr 8f
al ter nat ig/esyp rwomr%@sm @27anuhe4h9m wemeetmetc@:m \g&ws of

I d t hield h 82,
which 15w aB2efibdh wauler T duf *Shimes8entty & om el eacied ‘Fackufse -
cl ear o:‘ themaltiaet Zoaxlsamd 6] ?&nmrtibgrebmkwmdamumhbb@ﬂu lE!iifnthé'he N
t t t
:alneanreR? encl g@bﬁg apﬁe‘d%gg%}sﬂr géﬁﬁoﬁgncﬁct Ih\éee?gct rg%nge;g pgsge{ gemgrde
. meaasofqrhaupplym a direcincurrend foncocpensation egil el d
by "nel 4ot 30! R BROWAP i MGIURERGDSTHa LUflHR leel ﬁ‘th@té’&hb?hbfi fipgi ¢! ding

t he internal port
addi tion, th&oi nsermstnagr@at. at shilevey eemnee'!ﬁaémé% p@mwmy

el ement in Wingdnéte fiéldx lhdmeeepf thé‘%&&ﬁl rmmélmcid@itdﬂem dn the Z
Z%ﬁﬁ?t}?ué CO%' SR %’eve Lo hSiaths r}ﬁe fbeid B ?Snﬁesaﬁa%%u'xgzed by
the geomagnetic north or south. A bipolar current supply is
15 therefore used to accommedate both possibilities. Adjustment
means such as potentiometer 126 sets the level of current

. applied to the compensating coil to a DC level between positive
and negative'limits defined by positive and negative DC power
supplies 122, 124. The coil 50 is connected between the wiper
20 128 of the potentiometer and ground. Other forms of current
supplies are also readily possible.

‘The results of operating alternative coil configurations
according to the invention were compared experimentally using an
A79-1100 VHP picture tube manufactured by VIDEOCOLOR (having
25 a 79 centimeter diagonal measurement}, in an effort to determine

" the optimum relative d:mensnons of the coil sections and the
picture tube as well as the internal magnetic shield. The Z- axis
coll 52 was positioned immediately ‘over the rear edge of the
internal magnetic shield, the shield extending forwardly to the

30 fritted junction between the funnel and faceplate sections of the
" tube. Optimum resufts were found in embodiments wherein the
upper and lower coil sections 62 and 64 extend forwardly to a
point spaced rearwardly of the fritted junction (i.e., the front of
the internal shieid). In one advantagsous embodiment, the extreme
35 top and bottom horizontal lengths of the upper and lower sections
are spaced 25 to 50 mm to the rear of the fritted junction.
‘The relative dimensions of the coil sections was also
examined for an A79-1100 VHP tube. ' The resuits of the

LA
e
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ong the passage.fromthe area of the deflectlon 10 coils 36 to the

screen. In the enbodi nents of FlI GUE?S the shiefy fh ?g@tlonal
.apertures 84, along surfaces align parallel to the tunnel -shaped body 22
of the tube. As shown in FIGURES 6 and 7, these apertures 84 are

Coper Zﬁgof"%‘#@Pﬁ"iﬁ?’egfﬁ#“obn"ﬁagi'l%é?‘-bﬁtﬁ? i 2R Bl ﬁﬂ%ﬂ’?ﬂ%pﬁt ornal
magnet i ¢ - sHipper and tlawear%ectwnmuwmn@nghﬁ@|theaﬂv/e;umrbaverteo Qlﬁ'e‘sdltﬁ’f | uence

of the cony d'Geg ifs%réno‘i@ add‘ ﬁomﬁftemawmmm: &gyﬁw&dsw |
_confi guratl of the u | ower secti gnpensati ng
coil 50, h%eem%ﬂ %f‘ CQ#@’ la ﬁ%%g%e%{]saépsﬁm"a@&dm ﬁﬁgt effectively

cancel Bhe emblodiment f FIGURE 18iowhierein' thed dppedrnandi lowerbselttiong , t he
The. addi t1 oHaTe ABURAGRL In,d°Rplines) soriilcalal B Bl O ) Vert eal
| engt hs 25 siftsstantialy eppal tantheodaamemrl ok dbei dnaxis2gcoi4, ln ﬁ'ﬂs somewhat
bossi bl o, SEBPSIRfER, R 2788is, 95, Seey6f, ¥ HRimBRIER] Separgt éét o
or Z axis cine uppal apgelowed aotwsectionss Improved OﬁﬂultsangI'GprﬁfB
o 2 10,0 g R g[S S anepest spie
ori ent ati orsh Mén’ﬁl %ge § H’ d}/‘n imants g el igFl GURES
8-10 and cojHe gharis doil Eb&:BESdﬁéslﬂot %mpletely éaca'blmnhennﬁchLﬂE 8, the
2% connect B HBETHE Wigsly HagBaCkHEaBneCHf FIGRREC T ek, Wl 351 on or
a conti nuousidenghh min. cwidthc50r mmp was sfovag, legs effegbivesthdaron coil can be
energi 4%d “Rarrower configurations, for example as in FIGURES 15-17,

wherein the max. width was 220 mm. In the embodiment of

FIGURES 14-16, the minimum width’ was 50 mm, which proved

less effective than somewhat wider versions. The optimum

embodiment of FIGURE 18, when used in conjunction with the

20 above tube, has a maximum width of 230 mm, a minimum width of

110 mm, which placed the extreme upper and lower horizontal

lengths slightly behind the fritted junction. This embodiment was

found effective to cancel the geomagnetic field distortions of

, misregistration and raster tw1st by about 95% and 50%,

.. 25 respectively.
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[ ower c0| sections according to this configuration are fornmed by upper

and | ower keystone shaped or trapezoidal divergences t nduct or from
58 Fe6f

the neck encircling Z axis coil. Tolakcount for the at the Z axis
component of the geomagnetic field is typically larger than the vertical
conponent, the first coil section 52 c ecl ude a greater nunber of

wi ndi ngs than the upper and | ower coil~Sections 62,64. In FIGURE 9, the Z

axis coil 52 is separate and can be 1fgqigpsRined 1O ORgatelRARIgn SUPPI Y while

the upper and | ower coil sections 62, C@ﬁe&foﬁ gy pl edg éﬁe@;mﬁeﬁg fate current
supply. %he conductors connecting the upper section 62 and the | ower.

section 64 are disposed along the Z axis coil and accordingly contribute to

the Z axis f@giaster position: in Fl GURBorhrs t B2/6Z axi sCembis has2ieng'closk er al
wi ndi ngs for each w nding of the upper and | ower sections. At the lateral
sides of theFl@, 38i s coil, the conductors connecting the upper and | ower

secti onthreZAmteaeaamgum the Z axis-&®il. -9ccordingt§, the Z&Xis or
first coil sET0xk690mB@ mdadingl atively fewer w ndings along the 20

substanti al HMM&Maﬁepgeteu ons thereof adjacent the upper and | ower
coils, and avigdiB@8er nunber of windings proceeding vertically on |lateral

si des- o the first coil section. In other words, the upper and | ower
section 5ar ﬁr ences fromthe neck- enci rcI ing Z axis coil.

The conpens eb,‘%P have a plurality of_coextensjve cond c&) rs or can
be a single g$ nsat i n'%g coi l refera‘b‘lé/ has appr ii mat el y
tvvu:e t he ndﬂ'ﬂe mm the

== 20 FIG. 15
Narrow Keystone '
- 220mm max.; S50mm -88 -63 -3¢ -50
- min. 1950mm winding length : '

25 FlG. 16
Narrow Keystone _ :
- 220mm max; 50mm -75 -82 -100 - +30
min. 25280mm winding Iangth ' :

30 #FGE. 17
Narrow Keystone - C
- 220mm max; 110mm -37 -63 -70 -30
' min. 2530 mm winding length

35 FlG. 18
Short Narrow Keystone '
230mm max; 110mm . -100 -9t -65 -50
U min. 2380mm winding length : - '

40
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the first coil section 52 and the upper’'and lower 30 <coil sections 62, 64
are formed of a continuous coil |epgth proceedi ngRGApBRHB00F the upper an
lower sections 62 or 64, conpletely around the first section.52 to the

ot her* of the upper. and |ower sections 64 or 62, laterally along the first
coi | sectWHATAS CRAIMBISES:d one 62 or 64 of the upper and l'ower sections.

35 Thi di h f has t
o the cont raubsf SARREIE hicbRoR Bha HiehllS. ShRlasfS having B, 00 P
sectionselectrat gun structure enitGingss JPrEliqURE ldettrbnsbeanss t he

i nt t ' ' | LS t hi el d
arr angemdBoed, By 8 etk SR ORAbOTag b Hhd Wiy A g ol 1 50
i s woundelgedron rhﬁammélqnaxaszms teward macreen aebining yanniX naxibe 5 upper
and | oveppgegt B’O?:il@%e?ﬁ@hcﬁéulaﬁa&hdﬁ lbggxtLBIrﬁﬁ 2Ohti3 é? :h@zmb@4 I s wound’

in the sa‘il sense, 81 ‘@é r ent ﬁarrle cl ockwi'se in axis coil is
al so carf %ds‘ifFBEkWaé &rIshFiBoP ﬁhqrhé“?ﬂ?pép e t'(5,0|I sections. A
means GL OtosEsp b%dmg atodlthecelecwonebeam cwmenbﬂamnc@nhlsé 0 50b| s shown
in FI 8 ev e 1.Ng D e set at
a |l evel Wéﬁgaa%f ? f'#@ g%% sgﬁé&?@ ﬁg‘? {lgﬁtgfldog%se%rsqﬁ% polarity
of the iandd¥ntaxiesgelagdi @ Bhad@vamaskdbememrt‘xdedend'snogumbeambrthehe t ube
IS nore y u o] current
suppl y |§&%§h {@'ﬁe or ccommdaé&lgog’%a Ebh_@l I| |ggé Adj ust nent
nmeans suBfRERSdh oiﬂiﬁtﬁéﬁfbtféiﬁt 1@@ ST 9ih cbearps| I‘Iﬁlvtdlﬂgbhtaf&ppl ied to the’
COWensair*diﬂeﬁpldn tileadidertRY phobtiorcarfe ROVt kich of said grouped

sets, ‘the apparatus being subject to an " ambient maguetic field and
further including a DC magnetic field compensation coil adapted to
receive a DC current for reducing deflection of the electron beams
due to the ambient magnetic field, characterized by a first coil
section (52) of said compensation coil (50) having at least one
winding disposed perpendicular to said Z axis, for supplying 2
compensating magnetic field with a Z axis component, an upper
coil secdon (62) and a lower coil section (64) disposed above and
below the first coil section (52), respectively, each of said upper
(62) and lower (64) coil sections being’ inclined forwardly along
the Z axis_and having ‘a loop (66,68) encompassing an area in the X
- and Y directions, the upper (62) and lower (64) coil sections
‘génerating c¢ompensating magnetic, fields.

2. The apparams according to Claim 1, characterized in that
the cathode ray tube has a substantially funnel shaped portion
and further comprises a substantally funnel shaped magnetically
permeable shield disposed forward of the deflection coils along
the Z axis, characterized in that .the first coil secton (52)
substantially encircles the cathode ray tube between the
deflection coils (36) and the shield (80), the upper (62) and lower
{64) coil sections being disposed generally parallel to upper and

lower surfaces of the shield (80).
H!Illlj lﬂl{l Illjl llllj 1]
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124. The coil ‘50 is connected between the wi per 20 128 of the

poten_tiorreter and ground. Ot her forl of current R(O®I8He8are also readily
possible.” The results of operating-alternative.coil configurations

according to the invention were conpared experinentally using an A79-1100 °

VHP picture tupe m@@éﬁgiw Qﬁs?f OVIa %g?rwﬁﬁga%a @atﬁgdeefg met er

di agonal r’rgasur mamg an e rt to dete th& optinum reldtive:

di monsi ofUBer 1GHBAENS 2 RIEFERY GRY SWRCHTE; SISROsed Bl BdeREl | as t he

i nter nﬁl porYgioe, :jcmsﬂmfngi dhreBheldbtron beaeid alom wai s ilaosefeenmedi aéel y

over the el mnte ext endin

f orwar dl ge?ﬁfx{xg Qrg(ﬁ #x?t%ﬁ(g ] uw]ncx %’hﬁgﬁ eo Pb%%&g%d bgacepl ate °

sect i ons Sofeathehavibg. dwctmrphosphorsamesem @rouped setpodf olos wherein the
I t d

?225&633?’*10%%5#°¢6ﬁ€€%ﬁ&""%§§oﬁw.ﬁegx%ﬁ%m‘”%%?& g, 0 Ernal P

shi el d) . daﬂe@ﬂ@namalﬁt g:amg dealong Mtncqhq@ ethe dube wembh: and bottom

hor.i zont aEﬂ'eEE‘&hESeI%fcu*d?ﬁ beARRY f@mgcéxmfﬁa 4 atv@wa‘ye a%Bacgfid2g to 50 mm

of the frit unct ative nsi ons of the coil

to.the rear
sections$ a,éé("é’l Jpagk é’EI #"&?r ) A?Fbaﬁﬁ%ﬂ\ﬁ-ﬂj’etaﬁbgk Eﬁes?’@&}bts of the
1.2 having apfi@érddS Afitherb raml ippsitianed stelativentd Ak ghouped- axi s coi |

Found oS %B&é@p%ﬁ‘é’ﬁ? aé’%”é%hwie%%%%@ U R N A A

geonagnedlacr&taelphasphor aaneangef eackhabeaaid i groupddngets hef &Qéobodl ment of

QS bR, ghhe LRI RARE St BN 1 o
.matenal dxsposcd along ‘a wall of the tube and extending from a
‘point forward of the deflection coils 10 a point adjacent the
shadow mask; .

a DC magnetic field compensation coil adapted for receiving

a DC current, for reducing deflection of.the electron beams due to
ambient magnetic fields, characterized by a first coil section (52)
of said compensaton coil baving at least one winding disposed
generally perpendicular to said Z axis at a point between the
deflection coils and the shield (80), for supplying a compensating
magnetic field having a Z axis component, an upper coil section
(62) and a lower coil séction (64) disposed above and below the
fixst coil section (52), respectively, each.of said upper (62) and
lower (64) coil sections being disposed along  a funmel shaped
portion of the wibe {20) ‘and inclined forwardly along the Z axis,
the upper (62) and lower (64) coil sections each having a loop
encompassing an area extending in the X and Y directions, said
three sections supplying compensating magnetic fields over a
substantial length of the Z axis. . _ | .

4, The 'apparams according to Claim 3, characterized by
means (122,124, 126,128) for suppiymg a direct current to the

compensation coil (50)
H!llllj H!llj Illjl Hl[l M |
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the:Z-axis coil section is conpletely separate fromtheé upper and | ower

coi | .sections. Inproved results werggobtained 10 &I&,BE@ t he upper and
l.ower sections into keystone shapes, as shown in FI GURES 14-18. In the

enbodi nents of Fi % 14 and 15, the Z-axis coil section does not conpletely
encircle the ndckThe wpparamss acoording des Climr 3ngr Keychardeterized GURE 14

(max. wid n 4 t han 15

nar r ower E@%?%gﬁ?gzt“uﬁs(s%% %ﬁg} 8 BF%% gﬁlsﬁ {vl\%%l‘fel n the max.

wi dt h was lemgrhan(66h afhthe mpper Aos e 4)4@@1 SEBBORS.NI num wi dt h was
50 nmm which proved | ess effective than sonmewhat w der versions. The :

opti mum errbodl &\ of FlI GURE 18, sed-in conjunction with the 20 :
abdve tube, he xAPRAFAI I ERS QBO‘%‘ﬁﬁaﬁnrri nPindn GRarestesizedi @t nm  whi ch

pl aced thehaxwérﬁrscpe@n aaéhdrp\(@z) m;ﬁd anetaiy?ézeroszmrﬁ ua%k—yﬁdmhl nd the

frlttedjuncl';lon f ound fective to cancel the

n
geomagnet FEYf PREHPRS ﬁﬁr?‘?‘ﬂﬂfggeolﬁl ﬁ?@?’égl stration and raster tw st by about
95% and 50% 25 respectively. 13 RCA 85, 980

Regi strati on 7. ThEARSral ARG GO LHAR %8s 3, olRAERSHANYD -

@Raster positi on
FIG 13 1that thenfizst+Collcsentipn {62) includes: 2 gggater number of 73

. 40 1570xa,ggamglyl @Htﬁglﬂee"ﬁ}ip‘é? @29 HH@ RAPS %EE) VéoiHli sagSions.

et - 8. The apf:ara:us' according to Claim 7, characterized in that ‘
the first coil section (52) -and the upper (62) and lower (64) coil
sections are coupled in series, the upper (62) and lower (64) coil
sections having lateral lengths (66) ccnnecmg to the first coil -
section {52) at lateral sides thereof, whereby the first coil section
(52) has fewer .windings proceeding laterally adjacent said upper .
{62) and lower (64) coil sections, and & greater number of
windings proceeding vertically. on lateral sides of the first coil
~ section (52). ‘

9. The. apparatus according to Claim 8, characterized in that
the first coil section (52) and the upper (62) and lower (64} coil
sections are formed of a continuous coil length proceeding from
one of the upper (62) and lower (64) sections, . completely .around
the first section (52) o the other of the upper (62) and lower (64)
sections, laterally along the first coil section (52) to said one of the
upper (62) and lower (64) sections, whereby said first coil section
(52) has two passes of the condnuous coil length and each of the
upper (62) and lower (64) sections has -ome pass of the..continuous
coil length. ' -

10. The apparaws according to Claim 2 or 9, characterized in
that the upper {62) and lower (64) coil sections are substandally -
keystone shaped, having a wider X axis dimension proceeding
forwardly along the Z axis. -
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1 Egup, ﬁu&'p]ﬂ-mwgmen Mystone ;240873 1MEX. 72 3500m  +48 511 4182811+-3 7 435682904485,423
-1 -1 00 min. 2860nm wi nding length 2 0 FI G 15 Narrow Keystone

220mn nmax.; 50 nm _ aa -63 ~  RCA389,980 -50 mn.
1950nm wi ndi ng length 25 FI G 16 rrow’ Keystone 220mm max; 50 mm :
-75 -82 © -100 - +30 mn. 2530mMn WI nding length 3 0 . FIG 17

Nar r ow Keyswn@l?&&”&bﬂ‘ip&nsﬁé@mnml for comfensa ? 4 magn@ﬁc ﬁteld . 28
Nar r ow Keyst one mm

rrgg mlgomaq%%gcggn ov}nl na ca(%h 8ngt|°1 ».g!g havlnv egacgron beam egiBNg And330m

wi ndi ng | deledtidh) meakd deﬁmno a centeREAIS T, 980d \XiAdnd SY C&é‘ﬂl&ﬁibﬂ s 1. A
soanni o SEC b Sl A Bl 19 2 oL oot on aun ot ot ure
tube and em ttanf;rs;acmlelswmmrﬁ%a&mvxagoag least areswindimgd disposeden -
gff'tﬂgng Lgéh&‘aﬁié/' PefPendicil At JARE PO CEbYer t &xisNE, | RAOShpplylay & -aX1 s
' compcnsatma magnetic field with a Z axis component;
an upper coil section (62) and a lower .coil section (64)
disposed above and below the first coil section (52), respectively,
‘each of said upper (62) and lower (64) coil sections being inclined
forwardly along the center axis Z and having a loop encompassing
an area extending in the X and Y directions, the.upper (62) and
. lower (64).coil sections supplying compensating magnetic fields -
“with Y and 'Z components over a substantal Jength of the Z axis.

'12. The apparatus according to Claim 11, characterized in
that the compensating coil (50) is provided by 2 conductive length
proceeding in a continuous loop around the first coil section (52)
with the upper {62) and lower (54) coil sections formed by |
dwergences of the conductive length at upper and lower portions
of the first coil section (52) . '

13. The appzirams according to Claim 12, characterized in
that the tube is flared from the electron gun structure forwardly
and includes a magnetically permeable shield substantially
parallel with a flared serface of the tube from a point forward of
the deflection means, characterized in that the upper (62) and
lower (64) coil “sections ars keystone-shaped divergences of the

" conductive length, inclinéd along an outer surface of the tube (20)
adjacent a corresno:xdmv area of the shield (80).
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tﬁﬁp Bk B2R-TRRh&D odi Scret ezphesphor Tageas i n ghboliped 881 E cor r esPIRAINGT#24

t e, 'el’'ectron beans, with deflection coils disposed along the tube for ~
scanning the electron beanms in said X and Y axes, aptA §5989v nask between @
the el ectron guns and the screen, -hang ng apertures aligned and positioned

relative to the grouped sets such that the el ectron bea :
i nci dent on the discrete phosphor areas of each of said [gHdSpSHEETHAS BERY
appar at us bei ng subject to an_aibient netic field and furt REPLAGED udin
a DC magnetic fiel d conpenséasa%oﬁgﬁgg@@%@§gg§ave_ a pcceurremnt for—
reduci ng defl ect ipmoMipénSath@ GdiPISORdoE 4l wstdmind celactroanbeamynet i c

field, ch teri b first | . sectiaqn. f.said i il
(50) “havi ng RPIRKASWCa S o Thlevidio, e 20N deniel yRBRADR 0 7,
SUPlol yi g adeﬂgu%ﬁoaa ; nmlermﬁeﬂrbg beams \dueh 6ta ambiest dnagnetiot flem,ulpper
ti.on ‘ [ 3 .

The firet ot iPakicier tpeofRoriaetc e éa@ﬁ8€?5§2$§9ﬂ%ﬁ2ﬁ§3%52ﬁd°w
| over (64) abilpastanewindinggisposeded encivalalitheatubey naek B2Aki s and

havi | ' ' dsgiect i ons, th
oper ( 62) HRipBhcliag 3G " 7° o8, ppbE1ec) ANE wRELEANEER L Dne [0
fields. 2. Tectiapsante L@speseddahgveoamabﬁb\'i,th@haf%tcpeﬁi_% I t the
cat hodq § 3y daheifiinedy forwdratl abhy thenzebxinanadhaving enioopl f urt her

S

conprises a substanti,ally funndel shaped. ne Ll e shield
di sposed f o RECHNRASTIRG & rarea pEfPrElg §%%%%ﬁﬁe¥28§§$€@?%hqr acteri zed
in that thegenerallgofdiicwiog dhe( Saifasebsf aani itesnalnoragnelic t$fysiht hode ray
t ube betwee e f t [ the.: shi ( er (62)
arfd ;1 oner (Zﬁg’?clﬁﬁ é@@tﬁe%ﬁgﬁge#%kg%bﬁga eﬁée%'aﬂ-‘@le p@%% g@t gagpger and
| ower surf ateweof (8d)ecshi sactiqr@ohave a wider X axis .dtmensmn proceedin
15 forwardly along the Z axis, being keystone shaped. Lateral lengt_hs

(66) of the upper and lower coils sections connect to the first

coil section (52) at lateral sides, such that the compensating coil

(50) is a continuous winding. The first coil section may have two

passes for each pass of the upper and lower coil sections.
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15 gup, vON:EPA-MinchREA185, 980 ;34~ A-jelieviighon di sptbgibdpditdtivs, conpIdsabetgabmiszs
tat hode ray tube including an electron gun structure disposed in a neck —
portion, emtting three electron beans along-a Z axi's, a screen defining an S
X axis and a Y axis perpendicular to thé/B-axi.s, the screen having discrete
phosphor areas in grouped sets of color phosphors corresponding to the

three el ectron beans, and deflection coils disposed along the neck of the

t ube operable to deflect the el ectron beage~or scanning said X and Y axes,

and a shadow mask within the tube adjbaakh LheNerr] of the screen, having
apertures aligned and positioned rel ATTWE \Q\ Qe pwouped sets.such that the

el ectron beans individually arg i nci/dent OR_the W sCrete ph hor areas of

each of said grouped sets of c por isphor syaang, a } cl udi ng
magnetical ly perneable. material dfspesed al oQYNR_ VA of t ube and
extending froma point forward of e d€\~g'ti S<§%;~\ ONG i nt adjacent

t he .shadow nmask; a DC magnetic fi¢l/d conpen3®&j On_.cd askgpied
receiving a DC current, for reducffig deflecti onRgr*® the S BRhL DR D
to anbi ent magneti c fh=glas,, charaglerized by a fit_coi|l sSBCIRE
sai d conpensati on cofr?ﬁgvdhg at ke one w ndi ng dNsposed gq Ny
perpendicular to said Z axis at gfp t between the dé) ecti g, cO¥
the shield (80), for supplyi-ng afconpgnsati ng nagne&)' fiel d9rvin
axi s conponent, an upper coil sefftion andsg'r coil sectio
di sposed above and bel ow t he #++gt- coil section (&2), respectively
sai d upper (62) and |ower (64 dbil sections begng di sposed al ong
shaped portion of the tube (20) aq9,520lineo dorwardly al ong the
t heupper (62) and 1ower. (64) cgF~gecti onsgackaving a | oop dnt
an area extending in the X and ) dirgctiopg, said : i
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t hr g, ¥c ERABRBachen 4y i ng canpergsat i;ng7igagnet i c+43 dhts188mN-a subsuaw:zwduss 826
I*engt h of the Z axis. 4. The apparatus accordi'ng to Claim3, characterized

by neans (122,124, 126, 128) for:supplying a direct current to the
conpensation coil (50). 16 - 2/3 RCA 85,980 5. The apparat us
according to aim3 or 4, characterized in that the shield (80) has
apertures (84) aligned mnth vertical lengths (66) of the upper (62) and

| ower (64) coil sections. 6. The apparatus acc ing to Caiml or 3
characterized in that the first coil sectigp/(ggﬁ\and t he upper (62) and
| ower (64) coil sections are coupled in ries 7. The apparatus according

to daim 1 or 3, charact?%?éﬁﬂhbn th the/ ™y st coil section (52) -
i ncl udes -a greater nunber s than/the taper (62). and | ower (64)
coil sections. 8. The apparatus ccordlng g ai characterized in that
the first coil section (52) ad the-upper and | ower (64) coil sections
are coupled in series, upper (62) ang per (64) coihgections having
| ateral |engths (66) necting to the f coil section at | ateral
sides thereof, wherefy the first coil s¢¢fif _ Qdi ngs
proceedi ng | ater y adj acent sai d uppe § coi } sections,
and a greater _Snber of w ndi ngs p A aver |-aterfl si-des of
the first coil section (52). /AT ' . to Cainis8, '
characterized in that the fj /' & upper (p2) and
| ower (64)- coil sectionS4s Ien t h broceedi ng
from one of the upper (62) , conpl et glly af ound
_ | ez
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"l ower (64) coil sections being

/. . .
them,i Ivbﬁigpfaﬁ}fnbﬁ)é} 652) to the ptder 1095 t he uptdrs5(162)828ht | ower 498833894465:827
seGti ons at'eral I'Y along the first coil  seetion (52) to said one of the
upper (62) and | ower. (64) sections, whereby said first coil section (52)

has, two passes of the continuous coi |- | engt h and each of the upper (62)-and

I ower (64) sections has one pass of rhé/3 conti nuous coi l | ength. 10. The
apparatus according to Claim2 or 9, characterized in that the upper(62)

and | ower (64) coil sectlons are subst.' | |y keystone shaped,

i nci dent on a cathode ray tubg.lﬂv el eflection -
means defining a center axis il et _ cul ar
thereto, characterized by FURERES AN : lleast™&ne

' RS S for

wi ndi ng di sposed ge Gkg
suppl yi ng a conpen ‘*agnet;
coil section (62) and a | owner
the first coil section (52)90r

ectively, each
ncl i ned forwardlysa

and having a1 oop enconpag®d n area ext endi ngs I ons
the wupper (62) and lower (64)f ¢ sectg‘pns
magnetic fields with 'Y and Z gpnpone overgzy‘ o b tihe Z
caxis. 12. The apparatus accofdi ng to Crai y ol Ui nitipat t he
“conpensating coil (50) is proilded by a comdirey, :'ieed ng ijn a
continuous | oop around the fifst Sl seq’hgn (52) , Iz o
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with the upper (62) and |ower (64) coil sections fornmed by divergences of
t he .conductive length at upper and lower portions of the first coil section
(52) 13. The apparatus according to Caim1l2, characterized in that the
tube is flared fromthe el ectron gun structure forwardly and includes a
magnetical ly perneable shield substantiygly parallel wth a flared surface
of the rube froma point forward of the deflection nmeans,. characterized in
t hat the upper (62) and | ower (64) coil-sections are keystone-shaped
di vergences of the conduMAGNETICNEIBELD i CONPENSABIOMARRARATUS surface of
the tube (20) adjacent a corresponding area of the shield (80). 11111111
111111 111111111111111 -
. ABSTRACT OF THE DISCLOSURE
A compensating coil (50) for a scanning electron beam ,

display such as arcolor television tube (20) reduces undesirable

deflection of the electron beams due to ambient magnetic fieids,

in particular the geomagnetic field. A first coil section (52) has

at least one winding disposed to encircle the tube neck (32),

perpendicular to the Z axis. Upper (62) and lower (64) coil

sections are disposed above and below the first coil section (52),

each inclined forwardly along the Z axis and having a loop

encompassing an area extending in the X and Y directions

generally foliowing the surface of an internal magnetic shield

(80). The coil sections are coupled in series. The upper (62) and

tower (84) coil sections have a wider X axis dimension proceeding

forwardly along the Z axis, being keystone shaped. Lateral lengths

(66) of the upper and lower coils sections connect to the first

‘coil section (52) at lateral sides, such that the compensating coil

(50) is a continuous winding. The first coll section may have two

passes for each pass of the upper and lower coil sections.
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