20992I 1 " CO:OUR DI SPLAY TUBE The invention relates to a col our dIS | a
tube “A col our di splay tube having a so-called integrated el ectron 5921
syst.emin which a nunber of electrodes are constructed so as to be connDn
for the electron beams is known from publitshed Netherl ands Pat ent
Appllcatlon 7809160 “Thi s known di splay tube conprises in an evacuated

el ope a display screen and an el ectron gun system which conprises first
ne ns to generate three el ectron"E¥AUB BISPIAX UBEh one pl ane, which first
means conprise for each el ectron beama cathode and a 10 first and second
el ectrode having apertures for each el ectron beam and bei ng conmon for the
three el ectron beans, which system furthernore conprises second neans to
generate focusing lens fields for synmetrically f.ocusing the el ectron beans
on the 15 di spl ay screen, which second neans conprise at |east two
el ectrodes having apertures-for each el ectron beam and bei ng comon for the

three el ectron beans, @R inRen¥ibsrdbeéd rtenaggd.moﬁyas_egmagnt@&ymret ric |lens
fieldis generatedfor t he two,.ouf ernost _el ectron be def t the two:
out ernost el ectron beaﬁs""ﬁﬂ TSP ﬂetﬁé"m“r‘&?“szﬁ °°f:g?sde %%‘gm to
converge the el ecelestrbecgue systeitcinlwhipdloy muetbesng bnecttlredmbnell ment shown
I n Flgure60f t he _ahove ntlondPatent I| ation, .l th un
system conpri ses Pﬁ?qz“ 8&5? ga (itiivine A?rstﬁan | conﬁ%ﬁmsecgggmg

el ectrode, With mmwmmeammmummmemmgm 7862160k arisnd al ong
paral | el axes 25 yqq t%ﬁ" Dk 68 le#eea??:ﬁ 1dPcused
on the displ ay screen @b%f e Si ngfoéx# t3CUS| lﬁg&legns Ich is
generat ed bet vveensﬂ’&enfﬁéﬂ 89 eliegtron gun systen vhieh somprisns A AeaRBCUSI ng

el ectrode. O thetigenbrdiac vitdadefddtebs Wttns [A1CusRdd Inl0BS $1ohe| MibwO 30
out ernost el ectron, beans on -t he  side faci ng:ht

e second el ect ode are pl aced
eccentricaljy w t firskspeans coprrige forseanh %cqﬁ%&’&? catiiode ax
firat and second electrode having apertures for each electron

beam and being common for the three electron beams, which
. system .ﬁzrtﬁermore comprises secopnd means to generate focusing
lens fields for symmetricelly focusing the electron beams an the
display screen, which second means comprise at least two electrodes
having apertures for each electron bean and being common. for the
.three electron beams, and in which electron- gun system an asymmetric
lens field is generated for the two outermost electron beams to
deflect the two:outermost electron beams towards the central
electron beam to 'oonverge the electron beams on the display screen.
In the embodiment shown in Figure 6 of the above-mentioned
Patent Application, the electron. gun system comprises three
cathodes, a common first and a common second electrode, with which
three electron beams extending in one plane and along parallel axes
25 are generated. ZEach of the electron beams is focused on the display
‘screen by means of one single focusing lens field which is generated
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"between the facing sides of a first and a second common focusing
electrode. .
Of the first focusing electrode, the apertures for the two
30 outermost electron beams on the side facing the second electrode
are placed eccentrically with respect to the axis of the gemerated



bet weeri the facing sides of the first focusing el ectrode and the second
eI:épt“r ode, -whi ch fL-eld-‘ideH—eet--s-—t—he—-t—v\B-eu{—er«mt-el-eet r-on--beanms in-+the-.
direction of the c&ntral electron beam52. in such manner that the three
el ectron beans converge on the display screen. The apertures in the two
fQcusing el ectrodes at the area of the focusing I enses are staggered with
respect to eacheladtrenfheamshe Asua tesyit afivbhisconramymbetmisc Lens ddaldmnner
that symetric f ' S 4. r r M de . t he,
out er nost el ecf%r'sorzga ggg%s%#%é&b ?é%?ggtsggggv‘{e?%ﬁ?%g%\%rcag#cé%g%g#ré’. 8Thi S
has for its objaed thaasecondrejestrode,huhich £igfd defleats thec hwe raptermastr odes,

and hence Chang@feét?oﬁ%aﬁﬁrﬁpghgﬁdgfrel Deor§ 88 'engeﬁﬁi%g di eelon anxg\e ho

i nfluence on the convergence o el ectron beans. .
conver gente of imsushaeanngn thednthe fheer rdentrays beams rorvesigagen $hef

particul ar i nPOgifes sdrebhOS Tha Vel thirdd) IhiKd) ti6TRChSid el bGrahiad i C

convergence are corrected by neans of a ring of nagnetic material placed in .
the neck of thedklithe axea abcthe foeusing pnees axengtraseryd vi§hataspeet as a

nul tipole from yé tdaeH! otlRBERSIE Rhe Wutehfoste 6 A e6OFdnCBbanit18n dutnt hi s case
it 1s no |onger possible to readjust the convergence of the electron beans

from without i nbRRerchat symetricat fegugins: hens dierdengre Foragrddthy the
known Itublla the i‘ﬂl%eﬁlitw mago@esﬁéswmba&gg %dﬁﬁeﬁﬁiﬁibﬁﬁﬁﬁhddavwe
central electrop beamin order {o'obtai conyergence near the apertures
on the side of p’%“f’f‘?‘%‘fﬁfﬁ% Sateld elq'%‘i’:? ef?‘égi ﬁgg‘fjﬁﬁgs'g’@gnﬁh"é‘lggﬁtrode. :
However, defl ecin rifhet fisltagke oD she coeasin ebectrotiss ) ahd Iinok daaighdie

di sadvantage that yariatio i he, vol 1 ages of,.t first fogcusin

el ectrode and t#® % 805%&”5?%%8%%%833?6"%% fg’ﬁf%fahﬁ‘é% n1°n"'fﬂ'@"§?%l°§ over
whi ch t he out er tiostcontrexgence dfcéhe ddeetrief bestsnd. The changes in angle.
cause chamges in the,p h h I t ' ' | }.S d on the
di spl ay screen by th‘% é@%@rgéqctgcgg?@#ge er?g.gg#ﬁb%%g%gg?ﬁdee%n&%%gsult in
beam di spl acenefieesingtim odi ppitasulsey dnporiruce dnsbpsensystens nize whiecit e
errors. defects in the static convergence are corrected by means of a ring

el ectron beams. As.a result of this, an asymetric lens field is formed @

of magnetic material placed in the neck of the display tube,
. which ring is permanently magnetized as a multipole from without
2 dépendent on the desired corrections. In this case it is no
longer possible to readjust the convergence of thg electron beams
from without in the case of variations of the focusing voltages.
In the known tube the two outermost electron beams are
deflected towards the central electron beam in order to obtain

convergence near the apertures on the side-of the first focusing
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electrode facing the second electrode.

However, deflecting the outermost electron beam in this
spot has the disadvantage that variations in the voltages of the
30 first focusing electrode and the second electrode cause small

~ changes in the angle over which the outermost electron beams
are deflected. _ .
The changes in angle cause changes in the place of the
virtual object which is displayed on the display screen by the
35 focusing lens. These displacements result in beam displacements

on the display screen and consequently convergence errorse



31t is! theref-ore the object of the invention to provide a tube having such I
a systemof electron guns in which a convergence of the electron beans :
which. is i'ndependeqt_-..oit...t.he--f-oc—usirng——i-s-—fbet-t-ef——ensu-r-ed-.— Aecerdi'ng to the
present invention there is provided a col gur display tube conprising in an
evacuat ed envel ope a display screen and an el ectron gun system conprising .
fi_vt' means t.o generate three electron beans situated in one plane, which °
fifst neans conprise fI8risahbretoret ti obgect afctidhafventdns tdprovide first -
and second el ectr Og‘iten ich is om‘mngor.y;eg tﬂr ee el ectran beans and which
has apertures foft Y& PR B ST -Mnd* SeEEHEP HER o fate focusing
lens- fields for sphveigehcaldfythe @lectrdant beard ehicholis hicdieBedenthef dhepl ay
screen, which se&ond Jreaps bcggglfci se at, l east two el ectrodes which are -

conmon for the t APEESiPE 18 DEEERX. SRBWSSeans and have apertures for each -
el ectron pam and i nAehoxtingl & tthe prpsent isivention tlserendsprovidess field is

generated for the t out e t,.electr 092“ out er nost -
el ectron beans t&/\/ﬁ?\l%gt%’éépcqﬁt?%e e?@%??gnerf’aggaanq or c%%ée%%’%%é‘x\?ﬁe

el ectron beans omkisplaydssydenyasd mpceleckion ghun systeascomprising farst fiel d for

defl ecti the t | ' tral t
boam 1 5 ganer at e HSEi P FITRFS Yirof bIOSERR: kol 43uudlea BlldE pfiagl! | 07
out er nost el ect r shidedirst Tesns moaptiam fop dagbeeleptireth detm|d oathngde, and
recognition. O WN3aRnGhe dalofd SEbEQDAICHIRN S Sohild ¥r CORS ShANE k1bStron

formed 25 at the area o he ‘secon _ he cross-over 1s the point
in which an el ectesns lsadnvhigh has; aperiiures: fory each sdeetnon. dbeam.sard Gesond er

s the object Whiyghnd Sodksilrays eodlieddie18hs MiaYas Fo8 Hymbdt{1814P MShubthg

| ens. By deflecting the outernost electron 30 beans at the area-of the
cross-over over tthe €asbeondeans sigthe diaplay srEARTesWiirthafigraRdBeaRs, oSyl t
of variations of coiigrial g0 tleakt Hwol BLectP686E! wALEK aradembs £01Cthe Ithiree

f ocusi n ectrode do not result .in variations in ace of the bea n the
di spl ayg ssirseen. electron beams and have aper%ures %or ea%L elec%ron beam, aﬁ% :‘.)n -

which eléc'hron gun system an asymmetric lens field is ggxierated
for the two outermost electron beams to deflect the two outermost
electron beams towards the c_entr‘al electron beam for converging
the electron beams on the display screen, wherein the asymmetric
2 leng field for deflecting the two outermost electron beams
towards the central electron beam is generatéd substantially. at
the area of the cross-over of the two outermost electron beams.
o The invention is based on the following recognition. Of
és the generated electron beanms a'so—ca.‘.lléd crogs-~aver is forfned
' at the area of the second electrode. The cross-over is the
point in which an electron beam has its smallest cross-section.
This cross-over is the objecf which is displayed on the display
" screen by the focusing lens. By deflecting the outermost electron.
beams at the area of the cross-over over the convergence angle,
small changes in angle as a result of variations of the potential

of the second electrode and the first focusing electrode. do not _
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result in variations in place of the besms on the display screen.
In fact, the object point is always displayed sharply on the

35 display screen so that variations in éngle only give a variation
'of the angle at which the beam imj:‘i.nges on the same place of the



In fact, the abject point is always displayed sharply on the 35 di spl

screen so that variations in angle only give a variation.of the angle at

whi ch-.t he beam i npi nges' on the sane place of the di spl'ay screen. A firs

enbddi nent of a second el ectrode with whigh the two outernost electron

beans are defl ectéd substantially at the area of the cross-over is

ctkg’rr(acteri zed in that the second 5 electrode is fornmed by a

bedker - shaped ¢ eé%g_%)qﬁrg\mm inits bottom portion has apertures which are
t

situated centra respect to the apertures in the first el ectrode, in

whi ch beaker- shaped? elizgt ragiedingnttdfe absrcondh glactrese with whickplthee having
apertures is coppeghfdmobt déﬂ!gbﬁrbripbé?én% ﬂpérdeﬁ]@&eﬁoéuﬂs@&'EMlPl&eﬁﬁ@St 10

el ectron beans are situate ccentrically w respect to the apertures for

the two out er nodteaepfdtheopirassaner As tebarapfierdned 3pt that, thm@erond hat at the
open end 0§ the.RR8KEds $8aRRME BCL BiReB-sHRPON G1aRE L WHicR! &1 QtkS

connect ed whose apertures for the two outernpst electron beans are situated
eccentrical |y vwpabiopgaptien hgstaperipras which ppe sifipatad: eofgalle Witk on
beans ig tlhe bo;-édsg,@bpftﬁt BEe Qﬁakﬁ&esfmedeaﬂetradﬁtrﬂeﬁeﬁoMimm&mt of
a second electrode wt ich t t ut er t elegctron he are '
def | ect ed subst%ﬁtpieg: ?V%%W@’h?‘éﬁv%t%?ﬂ@%?%%-aogb‘?“i &%ﬁgﬁ?f@ri zed in

t hat the secondagdreateésnde ¢omnadetddyrimpdiibly phatrespertursasafvadthe| tvotouseemostii ch
is providew in e m DQrti ] WiLeh

out er nost el ect%%ﬁtg%%tﬁsgaﬁ%réi%&gg‘e%‘pggg%{ntﬁ%%wi% f%%egégg%tt‘ﬂ?o t he
apertures for tégertucesdorrimestwelostemont blactrimbedns finrthe bottonr ode, and
in that at 25 %Jéﬁfﬁaﬁp‘éﬂdeﬂﬂtﬁit tatEePglf%FEfé‘eﬁha@P@h@lﬁQkéP%ﬁQdapertUred

plate i s connec ose apertures two. out ernost el ectron beans are
si tuat ed eccent¢heckrede @i serondssnertured piate, e rcoynestedyrheaecappirtare®st

el ectron beans pdy thE thio! SitePhbst I OXbRtrdd vidllh!drNsifhath® EeotiitrgeaI Ty St ens
in which tige el ectron 30 eans are focused on the di sgl aﬁ scr.een by neans

b
of one focusi ng¥tintesneck e bhe ARsTiyrasfer the qutswreatn TAR (49898 | ect ron

beans in the bottom of the beaker-shaped electrode.
A second embodiment of a second electrode with which the two
outermost electron beams are deflected substantially at the area

of the cross-over is characterized in that the second electrode is

@ formed by a beaker-shaped electrode which is provided in the bottom
portion with apertures which for the two outermost electron beams
are situated eccentrically with respect to the apertures for the
two outermost electron beams in the first electrode, and in that at

25 the open end of the beaker-shaped electrode an apertured plate is

connected whose apertures for the two outermost electron beams are
situated eccentrically with respect to the apertures for the |
outermost electron beams in the first electrode.
‘In addition to electron gun systems in which the electron

30 beams are focused on the display screen by means of one focusing
lens, electron gun systems are known in which the electron beams
are displayed on the display screen by means of several focusing
lenses. S .

United States Patent Specification 4,063,340, for example,

35 discloses an integrated system of electron guns having four focusing



are displayed-on the display screen by neans of several focusing |enses.
Uni ted ‘St ates Patent Specification 4,063,340, for exanple, 35 di scl oses }
an jntegrated system of. el ectron guns having four focusing - 5 el ectrodes

with which three focusing I ens fields are’generated. The focusing el ectrode
which is last taken in the forward direction of the electron beans is at a

high vol tage potential, thge firs d third.focusing, electrodes are

i nt er connect ed e&?&lfﬁdt?ﬁl Y”&%H%“‘%‘r gﬁé\e g°f}f?ﬁﬁﬁt]i°<¥ls garﬁ(iéﬁ 9re EPRATEketmat el y
40% of the high Tl fegmingtelattrddeavitichhis Jasdnthkbncisithe foreedd difedtsomt a
potential which i proximately 25% qf _the, hj vol't age, pqtentigl.

Furt her nore, um‘i%&ﬁgteér%%*s“ﬂﬁa? %&{n'fs éf)e% P B 5#%?@6"3%85&103&’ s@feogéﬁsta
system of el ect raond thtirsl Boatisine faleeticiessare] intecbnmabted ldlectridadlyhi ch t he
second and fourtfy LN I rodes. are_ i ggg { elegtrical ly and
are at a High vo daézgy%gt%rﬁ%tgﬂiaa%d Jﬁ% ?’i raggne%n ?%‘%rgg%c?gugl?en%" ectrodes
are inter connectwidtageeptentibl yandnthemecond fopuaingt électrddechisiad a

appr oxi mat el y 4%’@&Qﬁtfﬁewﬂ&hi¥q§%w&?£ﬁnﬁbﬁlof 1Re hiﬁh voltagd Bofddtihi ON
gun system of the so-called unrpotential type having three focusing

el ectrodes of which tHwrthemoreqfnited Sgates Patent Specifieatdona«863,091

interconnected eliagisadeth! 3ysRBA A 8léttren B M@ IRuPOERRELAY eldctrode
di scl osed in Uni tled St at esé&Pat ent Speci fzilct.:%ltgi on 4,%78, 532. 2 ¢ °

. 20 I n
such syst d¥s of - ¥ #Bighy 5hey Aesond Fatl fRIFER fReRalng: oLecroder TP igtresrapected
i s al so desirablglebbridallty cmavard)abce hikh (vad tade pbtautinb ailid tie HErst

I ndependent of th ocusibng of the eglectron beans. For that | e,
fur ther enbodi mee: Fai Eochedn i} gqbisden' &% EQSondated HonBYCRTTE and
conpri se at | easiret it e petentiabdddchais apprapindtelysiKitoosf tthe high woltmgevst

el ectron beans the.axeg of which are situated substantially on the axes of
the outernost el’ectron beans defl ected substantially at the area of the

cross-overS After théin abecironrawsssyalences dheramsakiade upinotentialetyral over
the ‘having three focusing electrodes of which the first and third
focusing electrodes are interconnected electrically and are at
a high voltage potential is disclosed in United States Patent
Specification 4,178,532. _

20 In such systems of electron guns constructed with several
focusing lenses it is also desirable for the convergence of the
electron beams to be independent of the focusing of the electron
beams.

For that purpose, a further embodiment is characterized
25 in that the second means comprise at least three electrodes having

| apertures for the two outermost electron beams the axes of which

are situated substantially on the axes of the outermost electron

beams deflected substantially at the area of the cross-over., After

the two outermost electron beams have been deflected over the
30 convergence angle substantially at thearea of the cross-over, all
focusing lens fields should focus the already deflected outermost
electron beams without further deflecting them. After traversing
each  focusing lens field, the axis of an electron beam shox_zld be
situated in the elongation of the axis of the electron beam prior

35 :
to traversing the focusing lens field. This is effected in that



30 6onvergence angl.e substantially at the area of the cross-over, all- @
focusing Fens fields should focus the already deflected outernost el ectron
beans w t hout further deftectrmgthem—After-traversing each- focusi ng I-ens

field, the axis of ‘@an el ectron beam shoul@ be 35 situated in the _
el ongation of the axis of the electron beamprior to traversing the :
fQcusing lens field. This.is effected in that the centres of all

apertures for ttbe centyesvst adl caperturdsedor the owkerimostiElegtmincbesampden are
si tuated subst %' ?&Lé&:ﬂ? él@@t@&fe% ge tsg ﬂ’étde %in?:hﬁi&rgxp tlﬁgs%?esak;egdy

defl ect ed over e convergence angl e at e area o r oss
result 5 ofoft khe ou&ht'mda’kcabﬂqtgon ehwmiil@lmsdi alefl eetadvovaxuthe nost

el ectron beams %(’S\rng%ﬁh Algaét %EM%SQ?%J Qrcté% pésm bEas nl n this.

case, a variation I tages o ocusi ng el ect’r odes 0
i nfl uenceSon t Inf thime plk iosusing Aene|ields fobethes tua\gmitarmostuel duiron

enbodi nent is cgggﬁ, h dh{y"ﬂ? f- & es in
t he el ectrodes ?ﬁgg%gg%'g%gbﬂ%%nghﬁegﬁe%g%ts 1:?ro %Eglfngcﬂés%g e egz#éode,
which is | ast tegieen 8 variatipgrimthegvaldages 9fothe focusing: electbedess, t owar ds
the first el eclygdg, in?1hdioeChbe AinkOBoreRgence SFBtHS“Qj!\thE-BR"BeTaBS

above-nentioned United States Patent SpeC| fications and havi ng Sever al

focusi ng | enses, 15 AgainrR fygthers smhedinent tig Ebazﬁ?tﬁ?ﬁé“ﬂo&usﬁhﬁb &eect r odes

have the ¥ane diamBéer 52 4Hb apertoes rwtselrelsusf&aasl &Wﬁé%&ﬂ& deRRr €s Of.
the apertures for the outernpst el ectron beams in focusin electrodes

are situated siSSFeRRasafrem Shefacuging e?;?"‘m?éeom@-f’hoﬁ lgpte
al ready defl ectgwaird difection &f thBCelwc8Ssn Végns, %Gwﬁeuabhsllﬁﬁsf e18cbiodel e

e e e el 554 e B B, B bAS3R b ttens (ne
el ectron gun s)staess lBatantIIS@pbmchubmd‘laud ngm@afewerﬂneskusimgrméms, By -
door cage. taken TR eateet B A PEnREr A B IS ECHROR MY P of the
system of el ectsanm @p.mtemx rﬁmannelm'pncgtwlsym inmrthlieh thengeitiraset er s
of the apertures for the outermost electron beams in the focusing
electrodes are situated substantially on the axis of the outermost
20 elactron beams already deflected at the area of the cross-over,
equal diameters of the apertures in the focusing electrodes
would mean an increase of the cross-section of the electron gun
system. This would prevent the use of the electron gun system in
a display tube having a narrow neck diameter. By causing the lens
25 diemeter of the successive focusing lenses to decrease taken from
the last focusing electrode, the cross-section of the system of
" electron guns can remain restricted. The smaller lens di;ameters.
of the focusing electrodes preceding the last focusing electrode,
do not result in an increase of the spherical aberration of the
a9 electron beams since in a system having several focusing lenses
the cross-section of the electron beam in the forward direction
increases only slowly so that the diameter of the electron beam
remains small with respect to the diameter of the focusing lenses.
The invention will now be deseribed in greater detail, by way
35 of example, with reference to the accompanying drawings, in which:

Figure 1 is a sectional view of a colour display tube in



result ‘in an increase of the spherical aberration of the 30 el ectron -
beaps since in_a system having_several focusing.{enses. the cross-section of
the el ectron beamin the forward dlrect|09 i negreases only sIowa so t hat
the dianeter of the electron beamremains small with respect to the
digmeter of the focusing | enses. The invention will now be described in

greater detail, lpso¥@dhcadwith She ®aveRtn,M th reference to the acconpanying
drawi ngs, in whi ch: Figure 1.is a sectional view of a colour di spl %y tube
imen

in "7 accor.dance vﬁ"tﬂ‘lr?t% IFn%é?ﬂ"FB?Ft’-FFgﬁﬂé‘s?#’?@é o Ps gt gmbo

illustration of @r&hr&tecemp%w%ta& £ eﬁ@%b@nsmua ﬁyﬁg@e‘ qr the tube :
shown in Figure 1, Figure is a sectional  view of el ectron’ gun system

5 shown in Figur Welff dﬁr%sseﬁﬁl%ﬁ?& Aiey oft Fhe °e%|‘:ﬂr8}’1n8"c‘hé‘"b'?%C| pl e
of the ingenti onghoRAdid Pepire 2,1 S a sectional view of another enbodl ment of
a triode part for an glectr ystem for yse i.n a col Qur di spl ay
tube in accordance V\He qﬁtg‘%'gtﬁ’ %"rt't‘ﬁ'e' iﬂliﬁtﬂ Wsﬁ%‘?’cﬁjéfl the
accordance vvithiﬁvent{aaenand)n shown in Fi gure 1 conprises in an evacuated -
envel ope | an electr un system 2 sho agr.a i cal | or .geperating
three el ectron beams% e% Iﬁecé"'%ﬂ?ﬁfn "'I'%(g %@8 eﬂ?%?{"tﬁ?t £ bears
are defl ected bytripdaspart ﬂozsp.atamomi-ozdeghhwstem fox ise InphaswAdueoaxi al |y
around th t ube and.th sect . other .at_the area of a shadow
mask 5 connect eaﬁ)r(ﬁpiy sq:llfg?tﬁ%ag %ﬁ t%'ee a?g?ﬁtéﬁ W ndow 4. The di spl ay
wi ndow 4 has a di spl dfhes colmr ea.sﬂawhtube finravedrdanca with she inmveptiomphor s

| um nescing 20 i me c%g\%[es 1rg&gr%ggq_nam;t}wﬁteﬁh&m?ggo gﬁsk 5 has a

| ar ge nunber of apertures osi1 t1 one respec e display
screen 6 in ‘suchelegbren guhasystauni? @howmdlammaﬂéanim gengyadingit ed with

phosphor regi ons;Qle 0%t ct bl Yeams denoted by R, G and B. The three electron
15 '

of the focusing electrodes preced| ng the |l ast focusing el ectrode, do not @

beams are deflected by means of a systém of deflection coils

3 placed coaxially around the tube axis and they intersect each
other at the area of a shadow mask S5 connected at a short distance
from the display window 4, The display window 4 has a display
.screen 6 wh:i.ch is 1;'ormed by a pattern of phosphors luminescing '
in the colours red, green and blue. The shadow mask 5 has a
large number of apertures 7 and is positioned with respect to the

20

display screen 6 in such manner that each of the electron beams
is associated with phosphor regions of one colour.

Figure 2 shows. diagrammatically an embodiment of an electron
gun system for a. display tube in accordance with the invention.
The electron gun system 10 comprises first means 11 to generate

25

three electron beams situated in one plane. The means 11 comprise

“three separate cathodes 13 and fprthermore a common first electrode
30 14 and a common second electrode- 15 which have apertures for the
three electron beams. The means 12 are formed by four focusing
electrodes 18, 19, 20 and 21 which are common for the three electron
beams. The electrodes 18, 19 and 20 are each formed by two beaker-
shaped portions engaging each other with their open ends. A
35 centring -cup 22 having contact springs 23 and centring springs

.'_24 is connectéd to the electrode _21. The contact springs 23 make



Fi gure 2 shows. di agrammatically an enbodi ment of an el ectron 25 gun system

for a display tube in accordance with the i-nvention. The el ectron gun _'
syétém 10 conpfises first feans 11 to gerierate three electron beams ™ lé&
situated in one plane. The neans 11 comdrise three separ ate cat hodes 13

15 _which have apertures for the 30 three el ectron beans. The neans 12 are
formed by four $kretcienl epreactowith as elegtriealdyjcontughbivenlayer conmon for-

the three el ect E&Brtedi1§! SF1the0RDel Ha1119 MM Rl BAGRgEOr Med by
two beaker - %" 1gortr§?oﬁs en§a i ng each other wth thlgi’lrnr pen %nds A 35
centring cup 22 tpeeibipnc he ﬁﬁt@ﬂb riEngkeckzon rmnseil r’-'-PnH‘%BPF’ﬁg’s’L 24 is
connected to th&f'aﬁs ia&d‘f:‘ngel Q1600 Rk BV Q%eggnmilﬁ?ace 8sel ectri cal
contact with an electtica conductive layer ‘provided intern Fg on the
tube wal 1% The %Fﬂﬂﬂg%bﬁ%?i@%éﬁ‘t’inohnﬁlﬁét%tgéﬁﬁ%ﬂwéﬁé&l n guns 10

in the neck of Lhendk SeHomm ’Ed“a%:.dBﬁﬁpﬂ:&%er%*@é&:ﬁyspenSl on braces 25
5 the ends of which are sealed in insulati nglg ass rods which are not

shown .to avoi d conpPesdngyorsratien afathe) Fuberitenglesterdes a8 B the tube the

el ect rodes of t &Eecer8k th@NsEsamSYS a0 foa! éxampl @] ta¥af@INewidde fol | ow ng
potentials:- 10 &l cat hode 13 0-160 V first

el ectrode 14  potentiglep-socond el ectrode 15 - 700 V el ectrode 18
10 kY el eBtrode 19 cathode 13 25 kV el ectoott® 20 10 kV
el ectrode 21 5 kV Figure 3 is di agrammati c | ongit udi nal
sectional view of thERAtELeHTOB-NT 5y st em sﬂa‘(/m in Figure 2. The electron
gun 20 ~Syst em cospédndeslédtrode Cif hodeFoA I whi ch are shown
di agrammatical ly- electrode 18 10 KV
5 _electrode 19 . 25 kV
electrode 20 - 10 kV
electrode 21 _ 25 KV

- Figure 3 is a diagrammatic long:.tud:.na.l sectional view of
the electron gun’ system gshown in Figure 2. The electron gun
system comprises three cathodes 13 which are shown diagrammatically
~and the end faces of which have an emissive layer 30 thereon, -
A filement 31 is accommodated inside each cathode. Each cathode
13 comprises a, current supply conductor 32 to which the video

20

signal for the beam in question is supplied. A first electrode

25 14 which is common for the three electron beams is provided at
a distance of 0.75 mm from the cathodes 13. The first electrode
14 is constructed from two plates 35 and 36 which are provided
against each other end have thicknesses of O.1 mm and 0.2 mm,

_ respectively. _

30 | A second elegtrode 15 is present at a distance of 0.25 mm
from the first electrode 14, This second electrode 15 is formed
by a bea.ker-éhaped portion 40 in which an ‘aperturéd plate 41 is
connected on the apertured bottom portion. An apertured plate
b2 is connected at the open end of the beaker-shaped por'l;ion ho.

35 The overall height of the second electrode 15 is 1.45 mm. In



and the end faces:of which have an enissive |ayer 30 thereon. A filanent 3
I s accommdat ed i nsi de each cat hode. Each cathode 13 conprises a current /
supply conducter 32 to -wht ch-t-he—video—stgrat—for—the—beam+rmoauestiomts -
supplied. A first électrode 25 14 whigh is common for the three :

el ectron: beans is provided at a distance of 0.75 mmfromthe cathodes 13.

The first electrode 14 is constructed fromtwo plates 35 and 36 which are

provi ded agai nstTabhe L belaw thadlimensiansi of besaperdires innbheafdrdt 2 mm —-— :

respectively. 3 S | S+ - .St ance -
of b 25 1m T omiHRSEReSTt AR R SAHRAS 10 §u ANEIE Bbydhdte” ST
by a beaker - shapedthmexis Ut the nertiranelassren heam Are: sesprded. cdknect ed

on the aperturedgbgft ' :An r Frané sl e at the
open end of theq”gegie}%[qgﬁg_épéegﬂ%orltﬁi_%ﬁ&%égyé%ddﬁ Theé(?%/lgré% e‘?fg%?eof t he
second el dct r odelestrodes dfignent dimensiomyfe the ppepiiinascantt dbfSement of the

apertures in theybii SiimehShkOske hdcsi@rihe second el ectrode 15 with their

di stances to the axis 80 of the central ron beamare recorded. It is
to be noted that.d ' necionc. of. the §

el ectrodes diff em@ﬂsﬁngflermta@@@ aldis
di mensi ons are Thi cKkgeys |Apey ki 80
D nensi ons Di sf : _ ( M) No. o (GER) to
axis 80 (%) 10635 O—+6 S Ot —r—d:9- 8—4 x
0.7 : 9.90}{- 3 q. 20 5Q,. 0% x 2.1 [51 0.7 x{2.1
9.90 5 {5 Mo Toago | U8 |obPAG7 f00. 7
9.90 - 41 .0.15 54 01.p 0.7 x 0.7 9.90
- 36 0.20 ) 50 0.7 x 201 —
5 0.7 x 2.1 9,90
15 15-4% | 0.0 | 5 |go0.? -
| S 53 | 0.7 - 9,90
- 1 .0.15 Sk g 1.9 -
_ _ 55 18 1.9 " 1 9.40
20 57 |#3.0° 9.75

As appears from Table I, the apertures 55 in the plate
41 and the apei'tures 57 in the plate 42 for the two outermost
-25 ’ electron beams are staggered with respect to the corresponding
apertures 53 in the beaker-shaped portion 40. As a result of this
an asymmetric lens field is formed at the area of the second
. electrode 15 for the outermost electron beams, which field
deflects the outermost electron beams towards the central electron
30 beam and that in such manner that the three electron beams
converge on the display screen. The outermost electron beams
are deflected substantially at the area of the cross-over of
-the electron beams., The cross-over which is formed at the area
of the second electrode 15 is the place where the electron beam
35 "has its smallest croés-sect_ion. The advantage of deﬂectiné the

outermost electron beams over the éoizvergetxce angle at the area



55. Jerr] 1.9 . 9.40 - 42 .0.40 . 56 0 3.0

- 20 * - ' 57 03 .0 . - 975Asg/&
appears from Table |, the apertures 55 i A0t he plate * 41 and the
apertures 57 in the pI ate 42 for the two outernost 25 el ectron beans
are staggered with respect to the corresponding apertures 53 in the
“hegker - shaped p¥F tthencupgs-over &s rdag) Yolsree asiationsyedrdhei firstntooisingl | s

formed at the aéﬁetsaaé M8 &Arens Rlcekd réidetﬂo%ef 9% nabe %E%dﬁﬁ%lyelnﬁm ron

beans, which field deflects.the outer m)st .el ectron beans towar

central el ect r olpfgence optha sprvangsrce QIsthe, elachron bewms. e aimatier

el ectron beans eOP48E GheOBrddiCotts BEatheS 6b 5t wHith Qetﬁrsimﬁed%&%eon beans
are deflected supstantially at the area of the cross-over the el ectron

beans. Th8 crosStNaY swReeh Wsthe fecppine }‘Ffb“&rea‘soF ‘fq?éﬂ-%eq,foﬁb‘-%l ectrode

15 is the pl acevmﬁtﬁoﬁéweneﬂtecaﬁgm be&nw%ch thbasutebRost T8l ét%bn beams
Cross-section. g dvan aag_;a of defle hng t he outernost el ectron_beans
Eﬁfﬁé

over the converfeh the arsp e 1RFO8F-QUeE /5 GsTesiidr of 57°E'~Fﬁ§

vlol tagedvarl ath Iﬁiﬁaﬁfﬁowﬁnfﬂh’eskeédnauéi:c.dlwrﬂedljrﬁiﬁtw gt t foRusHEO f ]

el ectrode 15 ha u no in ence .on_t he e,,0 t e

‘el ectron beans. \5755%5 %ﬁq?e‘?ﬁ &?‘b%&“o?}éer g ‘g’d] i ch is
di spl ayedin t helestron beamplmylm eenhltwdw;ﬂ.afrommgpddensta& #ie plaesul t

of this, vari at‘%h%?,a ﬂ{& tefgc ei?\g%gmnt tﬂﬁe %ﬁ)g&g&ect ron beans

are deflected a e area o he Cros er as VOl t age
variations in the sebthett ttaversing the second jedeptaode 15)0-95vhig=he#h;%thOde 18

only cause vari e9:F§si! JI%QT gggl
i npi nge on the display %%%ﬁ%ﬁagﬁngdﬁrslg%r %b Q?ace m%%flésﬁe el ectron beams
i mpi nge on the H#esﬁl%&ﬁr%r%ﬁ‘a aqe §P°‘ﬁ°$v‘é4 odiapday SeEAeR YR INBRET 15 | n

whi ch theld wo 3¥ BusBsHsifl Schathd taid raetaslef mé:tfsdum@rlédaefww@nce

angle, the electron_beans are focysed on the dis nunber of

pl ay scree
SScessi ver o AaTAOR HREPRb the. LactRE FIBRcT P clkeotradansTd, cads B
between the facid#y20idms20fandh21£! hé redessieldabetwedn thd second electrode

15 and the electrode 18 ensures a so-called pre-focusing of the
electron beams. The distance between the second electrode 15 and

@ ~ the first focusing electrode is 1.40 mm.

In Table IT below are recorded the diameters of the apertures
in the focusing electrodes and the distances to the axis 80 of the
central electron beam. The mutusl distance between the focusing
electrodes is 0.7 mm and the thickness of the electrode material

% is 0.2 mm,
30

35



and 20 q:nd 20 and '21. The lens field between the second el ectrode 15 and
the el ectrpde 18 ensures a so-called pre-focusing of the el ectron beans.
The-dist ance between the second el ectrode 15 and the first focusing

electrode is 1.

40 ‘'mm

In able I

bel ow ar eiqr ecorded t he dianeters of the

apertures in the focusing el ectrodes and the distances to the axis 80 of

t hgucentral .el ectron. beam The nut ual
electrodes is 0.7 mmand the thi cknes&i

30 35
axi s No.
9.0
5.45- 61
-0

6. 37

6. 51
9.28 68
70 7.5
13.0 7
appears fromT
are staggered

TABLE
58

di st ance between the focusing 25

di ameters.8Ad & result of

15

20

e electrode material is 0.2 mm
LL_Elecirode _  Height Aperture . _DianeLer Distance
(# Tk trod Mgnt Apergng.‘@ DiahQe X! § HbtLRER : L
No. ? 30 {ma ) . CH (mﬁ)%é to axis 80 pO
5.45 9.56 19 11. 0 6 ('Rm) ) b. 57
6318 | 6.8%0 | 589.21 205 50 1.0 b6
- 15~ 58 2 3067 6.51
7.34 .- 69 59 7.3 3.30 8. 8799%5 9.9
E 17 7680 5,@8.9% 20 = . 2p
4150 - .73 4._50 8.70 As
ble I'l thej]apertures forsghe cLutersh%gt 2b gratron heans
el atige to jeadh.ot hef ané2t he fapers.gres pave dif ferent
this the 63 5.57 9.62
65 6_.37 9.21
20 11.0 66 6.51 —
67 6.51 9.28
- 68 7-34 —
69 7.34 8.87
21 9.9 70 7.50 -
' 71 750 8.95
: ' 73 b.50 8.70

25

35

angle.

' As appears from Table Il the apertures for the outermost
electron beams are staggered relative to each other and the
apertures have different diameters. As a result of this the
focusing lens fields are formed which are symmetrical for the

two outermost electron beams already deflected over the convergence

the axis of an electron beam lies in the elongation of the' axis

of the electron beam prior to traversing the lens field.

By the

symmetrical focusing of the two outermost electron beams it is
effected that the convergence of the electron beams is independent
- of the focusing of the electron beams. In fact, in the case of
voltage variations of the focusing electrodes only the strength of
the focusing of the electron beams 7aries without the convergence
being influenced. A convergence of the electron beams which is

After transversing such a symmetrical focusing lens field



focusing lens fields are formed which are symetrical for the two outernost
el'ectron beans already defl ected over the Convergence angle. After 9\
transversing such a synmetrical focusing lens field 30 the axis of an
el ectron beamlies In the elongation of the axis of the el ectron beam prior
to traversing the lens field. By the symm@ rical focusing of the two
outernost electron beans it is effected that the convergence of the
el ectron beans is independent of the focusing of the el ectron beans. In
fact, iﬂ tpe ﬁ_ﬁ&?eﬂénd_éﬁt%i?th%@ok?ﬁi@is&fi bhﬁtifcﬁl@lﬁiiﬁﬁqﬂﬁﬂﬁérfuﬁeﬁhﬁﬂ y.the |
strength of the cusi,ng .,of . the electron heaps varies w thout the, .

G\Q‘?’?ﬁ F-Bg‘ﬁ%& e’ﬁ"fﬁn’(ﬁertg%n%g%b? PRYexgence g5e BERTStOhi ch i s

conver gence bei™
12 independent fof bjhaehns wf agring of magneticuhaterinapamisancis bhacddnius cthe

means of a rinduot Thsie Pebfy ShB g R 06 Wbl Al ot U
di spl ay tdbe amulbipalle Fromwithewsndénendeninapon ctheadesired ddrpettionsomIn
W thout dependqils Bl 109185 Toflar YobBIeOBS reullidl thd Wifivligende W2

| onger. possi ble to readjust t nver gence ctron -beans

v
- {

wi t hout in the theselestromtieans From| vithput rigc the egse oift sppiations dnythe so be
read from Tabl gokhsidjdboiti@esd] ameter of the 10 ** apertures in the focusing
el ectrodes and hence the dianeter of ‘the focusing |enses decreases from

el ectrode 21 in th&t @EYARkSooRe ToRd, trom  Sable 35 thgtsthe diameterofthe( ode.
15. By calhing dpaptlied i @heOfoduling WAeCERIAES & e di) thenBeGeter dectRASE

in this direction, _.thg crosi-secti 0
focusing lenses de

creases r}'z't:ml electrode 21 in the direction towards

20

25
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of the el ectran gun system-may remain restricted. In an electron gun syste

i n which the centres of the apertures for the outernpst 5 - electron

beams. in the f.ocusing electrodes . are situated substantially.on the -axis..of..

t he’ out er most- el ectron beans al r eady defl4gcted at the area of t he -

cross-over, equal diameters of the apertures in the focusing el ectrodes
utd as a matter of fact nean an increase of the cross-section of the

el®ctron gun sysiem The ters of the f ocus | enses_preceding
the | ast focusi n@‘? 8?!5“*58 e%l%ﬁ?‘f’%n he Hpmgher % hfg SEPHESH Eg
aberration of thgowistng r]mnaéea:msdedmaae si;pstbhis ldarecig.onev!ﬂreabrdmuscmn '_
| enses the cross f . the el e. dlretlon

i ncreases only s?g\%ﬂ?\? %%““Pé’m sq"%ﬁlt% CF%SE:S g% ognoﬂn PHE

el ectron beam r egwi mystamlih whiich thaspentrdsoof Mecapnrshsemtfonnblmf ottermost

focusing 1enses gf, &gl doifa h%ﬁé%'cugﬁg s2Ld8adh S0e" S1FRa05a WiBktansiiiny

al r eady nentlone N an ron gun’ €T 0SS- over
beam i s di spl ayew Ginet dlnet.sdpﬁrﬂMyOMQﬁt telentrons bedmsn al xepdysdeflested atan

electron gun sySteilaiga W Efio tbls 3L Adthy | HLREEeds of WHEPLpdbluited 1P Bls OF

focusing lens fie I nCrease’ of - the beam cross-over occurs
smal -increase gfm@ehtm wiuldhas & eeﬁamogeﬂﬂﬂtlm\eqnhenmmmf t he

di splay 25 sf}argg crd BN S bioh éfn%hL él%%i:f&hs%uhssﬁ%

a- conpar atggvel y e I ncrease of ngl e résul t’ of th| S, I'n such
el ectron gun syséismet Pﬁ%@r%fﬁﬂ#’@nlﬁseﬁh?%ﬁeéﬁﬁ ShePeaststoqusing

defl ection planeyiss @8 MA 2bsi@l ¥nla@f Qﬁeréaﬁetép tHefdpheii @l Bbeviatidif ogeans
are deflected over the display screen nmeans .30 def | ect i on coil

pl aced around thEh?jleé-ﬁF%ﬁPnt Bepms. THiR ﬁ'o sh%‘ﬁﬁ&eﬁ‘ﬁ"%ﬁja °§“ﬁ%’&j 1gRA9%:ct i on
coils are self - cony p8bibectivd ofstﬁd)eﬁwww the farmapl cdisessiungence

corrections. Such self- copvergepnce flectl oLl s owever, are strongly
astigmaticg As a"i‘@'se&FFB(?PRﬁﬁ]g" ® (?P“ﬁ:é’ #}é’ﬁ Fgﬁ Fosny 3§°n of = -
deflection 35 tdlediestron besngeenmins eﬂﬂmaﬂﬂ; rebpedt tedate trpsa-sécidiog
reducti-on of t sh ness .at _the e th 1 snpl screen. .This
vertical -' haze® ?ethﬁrg %’H’%r‘hﬂ’sﬁ) ?h%e%?c%ﬁgeg}%n@%ﬁ%}mf F%B%r 0SSs-
remains small.

As already mentioned, in an electron gun system the
cross-over of a beam is displayed on the display soreen by means

20
of a lens system. In an electron gun system in which said system

of lenses is formed by a number of focusing lens fields, a small
increase of the beasm cross-over occurs. The sma.ll increase gives
a small spot of the electron beam in the centre of the d:.splay
2 screen. However, a small incre'ase is associated with a- comparatively
- large increase of the angle. As g result of this, in such electron -
gun systems the cross-section of the electron beams in the |
deflection plane is comparatively large. In the deflection
" plane the beams are deflected over the display screen by means
30 of a deflection coil placed around the display tube. The nowadays
| conventionally used deﬂection coils are self-converging, that is
to say they need no dynamic cohvergence corrections., Such self-
convergence deflection coils, however, are strongly astigmatic.
As a result of .this the spot of the electron beam upon deflection
35 obtains a large vertical haze, which leads to a strong reduction



section of the el.ectron beans in the deflection plane. Due to the |arge
vertieal .dinensions in the deflection plane in an 5 el ectron gun
syst em havinag—severat<focusimg Tenses a tonparati vely large vertical haze
occurs. The occurrence of this large vertdcal haze is prevented for the
greater part by the construction of the first electrode. As appears from'
Table |, the first electrode 14°'is constructed fromtw plates 35 and 36
Mevi ng squar e aafdtlid) sharpresst st gheaedgrpef ttheedispley pereene| Thidsvertiealul t

of this constrygh ol Ao GAdLIROLE LnoHld i SNS! Bethdbrblie area of

"the apertures-in rode 1 a Cross-over 'ch is oval
in cross- sect |mntmmoﬁa§1$nh¢¢mnv1&mscm thendefBiection. plagin.ai Pl toAs a
result of this reen i s
consi der abl y re uce &aélcgﬁz‘%en not eg ?ﬁat t%ﬁggiéﬂo Biq%ged?%po e lens

fields atdthe aleat:cdn Eme systen having severdls faensingpkensee & conparaltivelyed |
Net her | ands Pat 2 e%’bi&ﬂ hass oEZJz?sg‘lZ'Jﬁé'%cZJﬁ?e%%é thEﬁ:.é”l'aggé RleptHdart N€

h
i nventi on w | I al ned once aln reference t ures 4a.

and 4b. Figure mesiﬂ)memgﬂaiﬁm@%w?t‘tmw-phtw the &nnetm@fbmp etktron

beamin a priorgiagt lle8Eiddd) AN applarsherdil TabioT, Pouneddseibigddly the
cat hode 90 a.beam cross-over 92 is forned after V\/n ch the -beam di verges -

agai n. The el ecth % spatrupted fxem; tyva plates 35 w36 o‘iﬁ?@-?@e‘?%‘érar?@lde bet ween
the secorl el eqlepealgnags 4ﬂ69t1§te’s§trééiﬁuﬁifaye| exd 0Pl g A tads onkbudtioe,

94. The el ectron beam 91 i.s the fopused o t.he spl a en in,the point
96 by the focusk ﬂﬁa‘ﬁé‘ﬁg o Fenfitdeldi 18, 85Reen eéa?‘f h ‘I‘H’(?};p%g eg@pariuy ?Reg'n
virtual object thei ﬁrswhemtraddlﬁphaywdtm dl‘st-d!vSﬁlvmicﬁO:.s oval rigeerdgs-t he
focusing | ens 93 ln t he .case. vari.ati in the vol t the_second
el ectrode or tHE & F“F@S‘«?Fe ?rt&ﬁift engiong 14, © %g%ﬂe% db& Rect ed
over a differ errtesa:l:llgloe this the iwerdicalt badzd it hlze cipbt somd thaslisplage sereenlhe -

associ at e vi rt.yal Os@d@ﬂ?l gg‘i“ﬁ%ﬁ "S.Etstﬂ.%f{;og v&#l;d g% :":g E ori gi nal

virtual object e virtual erefore
di spl ayed on t lwadrmﬂ-aylwﬁ@ld&yttm amgﬁn'ghq @nssfgslﬁmdpcﬁmm whi ch

s d' spl aceL oW L 065 Atk 3 Lifked h@tﬁﬂlﬂﬁ&@ba@é&t ‘Aﬁﬁlﬂ'tmnsg ©912942 and
7712943,
The principle of the invention will be explained once again
with reference to Figures 4a and 4b. Figure lLa shows diagrammatically
the path of an outermost electron beam in a prior art electron gun.

20

Of the electron beam 91 emitted by the cathode 90 a béam cross-over
92 is formed after which the beam diverges again., The electron beam
91 is deflected over the convergence angle between the second
electrode and the first focusing electrode, denoted by the line 94.
The electron beam 91 is then focused on the display screen in the
point 96 by the focusing lens 93 shown diagrammatically. The point
95 is the virtual object point which is displayed on the display
screen by the focusing. lqns 93, In the case of variations in the

25

30
voltage at the second electrode or the first focusing electrode

the electron beam is deflected over a different angle, which is
denoted by the dot-and-dash line 97. The associated virtual object
point 98 is shifted with respect to the original virtual object

35  point 95. The virtual object point 98 is therefore displayed on
the display screen by the focusing lems 93 in a point 99 which is



screenangd consequently al so convergence errors. Figure 4b shows

di agrammatically the path of--an-outermost.5.——— .glectron beamin an

el ectron gun used i'n a display tube in aqqprdance with the invention. The
el ectron beam 91 is deflected over the convergence angle at the area”of the
c{oss- over 92 and is then focused on the display screen in the point 96 by

tE fgCUSI ng |eng Saﬁéwwgldlﬂ%mblﬂﬁ byhgﬁbis fickuse puint 96h 0}/er 92 is
t he obj ect poi nt i.ch is, dj e di splay screen t e ocusi ng -
lens 93. In the Wégﬁf"@%ﬁ”é’gﬁo@q‘ ’[}f FFbL 9dﬁ“§§% bean; é BBt Wt r ode -
or-the first focugd fags;ﬂjl damsia aﬂd(;e§?é@bﬁﬂly bE@dnc\?mﬁv&tgehbedeiﬁ'eﬁsgf bt heh
cross-over 92 is de te er.a different, an i C enot e t he
dot - and- dash |ine 97. s\eq&efs}mﬁg"ﬁr B’(Fé‘%‘?)f ri!’n t e °BBF poi nt
whi ch is glispl ayadac@ﬂoxi heati D kA yeleetomn ghy ded immu&is;g.alyetl&egﬁnso t hat

the beam 97 is dIS I ed in.t sae. Qi nt aresul this only
the angle vari es™e &W%Qggllé‘gf'ﬁ) °nt5e ?ﬂ%?]‘% ﬂg%esamo t e screen. 20

Figure 5 shows adeflleeted:oiberitientonyergericei amiglepat tthef aea ofF ckifer orogpn

f di | h h
outermost of ect roniyes 8 1 BEK YARREE I bl WiEodd)) BRLQ o JLET, e
cross-over. The 3§ ibydthedpcusiBg Lens %eﬁmwcc#ip@mttm di Bhgr aromse-~ cal | y
shown catigodes 10R:258 i bhé Wos8ee Ghift nith ) hidh1aged Uidknd Qiphiagf 1 1St

el ectrode shown I n Fi gbxa I stance. of _ romt
el ectrode 101 a saneencby:lthefosusingdens %Pes%ﬁhemes%mi%ﬂ%rode 104

is formed by a bgnkge-widhgél d0thd Facdith eib@tz%qe or thbOfraE Rk

which is apertured. At_the open end of the beaker-shaped portion 1 5 an

apertured pl ate Hestradeyofhe @legtrop,heaw 912t the| pre of theoramsopver
el ectrode 104 |392-145démc'l:6u-5&bi'& utffa@hewe,rmendmﬂdeme@asemons of

e aper i es | noliea el Phacht ot 0kt iRosescnd @l selipdeplod Wit
6_ : object point which is displayed on the display screen by the
focusing lens 93 so that the beam 97 is displayed 'in the same .
point 96. As a result of this only the angle varies at which the
"electron beam 97 impinges on the screen. .

Figure 5 shows another embodiment of a triode part of an
electron gun system for a display tube in accordance with the
invention with wh:.ch the outermost electron beams are deflected
substantially at the area of the cross-over. The triode part
again comprises three diagrammatically shown cathodes 100 and
a first electrode 101 which is equal to the first electrode

. shown in Figure 3. At a distance of 0.25 mm from the first
electrode 101 a second electrode 104 ig present. The second
electrode 104 is formed by a beaker-shaped portion 105 the
bottom portion of which is apertured. At the open end of the
beaker-shaped portion 105 an apertured plate 106 is connected.
The overall height of the second electrode 104 is 1.45 mm. In
Table III below are recorded the dimensions of the apertures
in the first electrode 101 and the second electrode 104 with

35 their distances to the axis 120 of the central electron beam.
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TABLE I Il Electrode  Thickness Aperture Dinensions Distan-e axis No.
(nm *  No. (ng) to axis 120 . .
(my 5 : 101 -102 - 0.10° 110 . 0.7 x 0.7 . 111 0.7 x
9.90 - 103 0.20° 112 0.7 x 2,1 - 113 0.7 x 2.1
9.90 104 - 105 . 0.25 114 o 0.%6 . 10 - }
%% 0 0.7 9.95 106 0. 400 116 0 3.0
T 3 3.0 9.75 15 PABUR TdEpears from Table in, the
apertures 115 ip.the heaker-shaped portion 105 and the apertures 117-in the
plate 106 for theEtertrode ef Fbickneac) Apertirals RimensinggbPistantd hxissect
to the correspohdi ndicapert yirebmtn thee fNest ¢l ect{imolie 10fite Asis %RQsul tf of
this, an asymrelric lens field is formed for|the outernost (@@ el ect|ron
beans at the arpa of the s¢cond el ecftrode 104, which fields deflect the
out er nost gl ect f oA%beait®2t pwaPd® t hef ceitlQ al | elBFt XM Pegam i msuch magner
that the three glectron be ms converige ¢ the cﬂgpkagyr;screeg @l nce the .
out ernost el ectfon beaus_a ag%%ien ef | ect edlat_the ared of "the cross{over,
vol tage variatipns 25 103f |t n@2%cond et r pdé)'ffoﬁ%rﬂ d fthe TTrst focysing
el ectrode causejno beam di >pI acenentjs om3 he| digpl Ry2acrieeng. dde el ecfron
beans are focus Bd tH é sc een ﬁ/ s _of a nynber of focusiing
‘el ectrodes, as 66&:' Sil jur a% add ﬁt 7t he entlodi ents sho , the
i nventi onyay -b used |n any type of5i njgp.gt ed el gct rgpggun system
for exanple, in those gb@ PN sJysI s‘gg )ac%@sed in|united States
Pat ent Specifichtions B, 0 1™ and {4 53 1*-
llcllll~~~H1 HI 111{ ClINs: ‘117 |8 3.0 9.75
S 1 = A cobotur—ditspray—tube—cofpritsHag—TrA—ar—evactated
15 As appears from Table III, the apertures 115 in the
beaker-shaped portion 105 and the apertures 117 in the plate 106
for the two outermost electron beams are staggered with respect to
the corresponding apertures in the first electrode 101. As a
result of this, an asymmetric lens field is formed for the outermost
.20 electron beams at the area of the second electrode 104, which
fields deflect the outermost electron beams towards the central
electron beam in such manner that the three electron beams
converge on the display screen. Since the outermost electron beams
are again deflected at the area of the cross-over, voltage variations
25 of the second electrode 104 and the first focusing electrode cause
no beap displacements on the display screen. The electron beams
are focused on the display screen by means of a number of focusing
.electrodes, as shown in Figure 3.
~ In addition to the embodiments shown, the invention may be
30

used in any type of integrated electron gun system, for example, in
those electron gun systems disclosed in United States Patent
Specifications 3,863,091 and 4,178,532



envéel ope a di splay screen and an el ectron gun system corrpri sing first neans
to gené’rate three el ectron beans situated in one pl ane which first neans
conprise for each el ectron beam a cat hode, and 5 I rs

el ectrode which js common for the three el2ctron bea mm’

apertures for each electron beam and second neans to m "M!i

lgns fields forem‘rsl cally focusing the el ectron bedns ‘ontt he

screen, which s ans conprise at |east two el ectrodes which are
common for the three 10 el ectron beans and have apertures for each

el ectron beam, and in which electron gun systeman asymetric lens field
IS generated for the two outernost el ectron beans to deflect the two

out ernost el ectron beans towar.ds the central el ectron beam for converging
the el ectron beans on the display screen, wherein the asymmetric lens field
for deflecting the two outernost electron beans towards the central

el ectron beam i s?gener atfe@okass€tamlay| fupeatomprisingcin @ evacustedts- over of

the two outer ”Dsémf%'leﬁ 0B EAa)Bscréen and an/éleetmrg&h %pla@eﬁ Lotk i§§n§| ai med
in Claiml, wherein the second el ectrode is forned a beaker-shaped .

el ectrode which FIFS30meaRe tR)EeRARaHSr FARAe E%ﬁ?ﬁ??%é‘:?%éif’ﬁfég Whioss Blage, .
3\/;1 t uzﬁt Ed ﬁem rﬁl VA chi fi’rd‘teﬁfjw;@t ccifn@rtbe fop eédanr glﬁedltaoi hain i %htlﬂid%gtime in
i ch beaker-sha ect,rode ir re ate nnect ed. o

bot t om porti on, grﬂ\’\'ﬁ{: Frd,pese, 8‘ ?fﬁ%pwgﬁ f"ﬂe dﬂﬂfeﬁ’r?o?l‘"@ 8Les 6ﬂn25
beans are situat wmscsmhuhidahhq apetrturress faxc teatio elketmpebéan,cand aecddde t WO
out ernost el ectr e e t t n end
of the beaker-shﬁpeg %c{l e&'& fy@%%%ﬁ&%%e# ure?gg %@e%&ggi é&?u%ﬁ ose
apertures for thehe abeesironrinass ol be rdiaphasweresns shxmaﬁwnémsrl cally

With respect to {diRrdsealUi&Bt30wo eledtodbd SnOLH %evéamsﬁ%&r% l%ﬁ?é@ in
the bottomportion of the beaker-shaped electrode. ' A col our

di spl ay tube as FHSEFFRY Pepmaagf hare apartures <R %EM“@?%PP%E’P@ ¥or med

by a beaker - shapmcieal elGict ool gohi Sifsten gy asHmet PRy Lok Fiehd litsSg&f&hm

porti on whi c 1 of it gy (3 QiZhHHS ' SLSEh" Shno BBl > bia' TS buternost

electron beams towards the central electron beam for converging

5 the electron beams on the display screen, wherein the asymmetric
lens field for deflecting the two outermost electron beams towards
the central electron beam is generated substantially at the area
of the cross-over of the two outermost electron beams.

2e A colour display tube as c1a1med in Claim 1, wherein the
second electrode is formed by a beaker-shaped electrode which in

its bottom portion comprises apertures which are sgituated centrally

20

with respect to the apertures in the first electrode, in which
beaker-shaped electrode a first apertured plate is connected on the .
bottom portion, in which plate apertures for the two outermost electron
25 . beams are situated eccentrically with respect to the apertures for the
g . two outermost electron beams in the bottom portion, and wherein
at the open end of the beaker-shaped electrode a second apertured
. plate is connected whose apertures for the two outermost electron
beams are situated eccentrically with respect to the apertures
30 for the outermost electron beams in the bottom portion of the

" beaker-shaped electrode.



.5 - respect to.the apertures for the two outernpst—etectron beans in t

29)

firstesel ectrode, and wherein at the open end of the ectro e
an-apertured plate is connected whose apertures for @ mmm

el éctron beans are‘situated eccentrical I with resp e apert*ur es for
t he ¢wo outernost 10 el ectron beans in the first electrode. 4. A

golour display tube as claimed in CGaim1, 2 or 3, wherein the second nmeans
Senprise at | eads threb colewr ﬁeamwh&ufhmgsa@mﬂes €lmimt he whepeisut er nost

el ectron beams tho 3Rt 13k otk LA EBthea b | Bhbid Unitel DEachiEs, Of he

outernost el ectron beans deflected substantiall t e area o the
cross-over. 5. which gompyiges apextires %ruaésa%otﬁpralmal%wu@h #px thep 3 or

4, wherein the didRtermoat (NRtANELeME Brk siltistd] Rebatdesandly itm second
nmeans decy ease fromthe focusmg el ectrode, which is |ast taken in the

forward df recti BRERACE: ¥ the Anerbyraseon theotier auterpest jelestzoncbeamsie 6.

A col our di spl ayntiHeefaatsblettirede ,A8Ad AWheRSRL ALt theOppérilend SdfoShaNt i al |y as
her ei nbef ore descr,i bed wit.h referdence to igures 1

to 3 of the accBAkERyFIAPedr ShAChtRde # aper@urﬁdCB}%fr lﬁl?ﬁﬁ‘yneﬁu@é"lzﬁs cl ai ned

in Caim6, nodaperirssiforatid &wé pu&eniusrteelmrm dedmss are beiduatddy r ef.er ence
to and as showng|foel.oii8yith hpedt CURAL HpdBtitted " £d10 the o Sutermost
10 electron beams in the first electrode.
4, A colour display tube as claimed in Claim 1, 2 or 3,
wherein the second means comprise at least three electrodes
'having apertures for the two outermost electron beams whose
axes are situated substantially on the axes of the outermost
15 electron beams deflected substantially at the area of the
Cross-over. '
5. A colour d:.splay tube as claimed in Claim 1, 2, 3 or 4,
wherein the diameter of the apertures in the electrodes of the
second means decrease from the focusing electrode, which is last
2 taken in the forward direction of the electron beams, towards
the first electrode.
6. A colour display tube constructed and arranged to operate
substantially as hereinbefore described with reference to. and as
- shown in Figures 1 to 3 of the accompanying drawings.
7e A colour display tube as claimed in Claim 6, modified
substa.ﬁtially as hereinbefore described with reference to and as

ghown in Figure 5 of the accompanying drawings.
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