2099213-1 " COLOUR DI SPLAY TUBE" The invention relates to a col 3G992413y [
t ube. The present invention has particular but not exclusive application to

a 'col oyt di'splay tube conprising in an.evacuated envel.ope a display screen
and an’el ectron gum system which has.first, means to generate three el ectron
beans_situated in one plane and second neans to focus the el ectron beans on
t he dléplay screen, which second neans conprlse at |least two focusing

el edrr odes whi ch are common for tlpg mﬁﬁﬁﬂ “beanms and whi ch have
apertures for each el ectron beam apertures for 10 the central

el ectron beam have axes coinciding wwth the axis of the central electron
beam which apertures for the two outernost el ectron beans have axes which
are situated at various distances fromthe axis of the central electron

beam and which apertures for 15 the three el ectron beans conprise
collars, starting with the side of the first focusing eI ectrode renote from
the first nmeans, takep:-in th for ect n of,, tli ctron beans. .Such
a col our display tube aﬁ”ﬁd‘ {fﬁe F%’S% Sn gun systemin

whi ch a nunber of el emerpnlmnar:mventdsmrhmd drfidular but utoexdlasitdie t hree

el ectron beans i R ign rds n at.i on
7809160. In thi séqgg‘(%gﬁ%l e?ect roﬁ&%i% ‘;ﬁ%g?%ﬂ%gﬁgas%estng g?%%gc?aﬁ:e dis
gener at ed bet weesrveherd i 4ispday screem @ndeam sleddyron v m}meﬂmbaﬂa_ﬂ ens
field the t#o ou,%ﬁrsmﬁéane'@%w&a@saf&earae@e}ane%&g gﬂmiatesd%r{;&% lon of

the 25 central electron-béamin such manner that the three e tron
beans converge OM3PRcARY Epford ResrScte fAﬁ“%ltPSs?}lef’t’fﬂn beams pe rbhgr LSPLEY t he

out ernost el ect rgﬁ-ebgplmibm debond aeaitd a&nﬁﬁgstﬁ)gg&t ol FBcadragt ures are
ol oot ron beans. | SeskReeRoHE B, Bt FOF o s o R heta a2 12: | o
of the vol tage awhifchchdvecarssrttgres dot reagh seleatcbrhdaans ahich apertures for
the central electron beam have axes co:.nc:.ding with the axis of
 the central electron beam, vhich apertures for the two outermoast
electron beamé have axes which are situated at various distances
from the axis of the central electron 'neém, an@d which apertures for
15 the three electron beams comprise collars, starting with the side
of the first focusing electrode remote from the first meams, taken
in the forward direction of the electron beams.

Such a colour display tube having a so-called :Ln..egrated
electron gun system in which a number of electrodes are constructed
in common for the three electron beams is disclosed in publishe«i
Netherlands Patent Application 7809160. In this known electron
gun system zn asymmetrical lens field is generated between the
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first end second means. By said asymmetrical lens field the two
. outermost slectron beams are deflected in the direction of the
25 central. electron beam in such manner that the three 2lectron beams
' converge ou the display screen. As a result of the apertures for
the outermost electron beams in the focusing electrodes, which apertures
are staggered relative to each other, a symmetrical focusing of the
outermost electron beams is pbta.ined. A consequence of this is that

30 - a variation of the woltage at the focusing electrodes, and hence a



varlatlon of the streength of the focusing | ens, has na influence on the
_convergence of sthe el ectron beans. In the enbodl ment shown in Figure 6 of
t he abﬁT/e-nentioned Pat ent "Apprication Thé elrection béans are focused on
the display 5 ,screen by neans of one & ngl e focusing lens field
generat ed by two focusi ng el ectrodes. Furthernore, integrated €l ectron gun
sysfens are known L C he .el ectr a ar.e Ccus n th | a
scr&en by neans vB‘F’% %ﬁb‘#‘Bd?é‘F’r‘E;"S’l EQ’F Be?'ﬂ’%ﬁ‘? Pﬁf’é’@“ﬁ? nor e
10 focusi ng enethes @dmngbncepbesﬂmt elwntwbnmmbe electrically

I nterconnected in var It ed cifli c

4,063, 340 di scl oses n I'n g"g'{l;mﬁ'mgnel %wgystgrﬁasg?ﬁf?& °F8%u5| ng .

el ect rodes wi t h Battereth Aphlmﬁm:rbbe r@ebm beaisdare focumadcontthe. diEpday
focusi ng el gECLT [ :ng I o the -
el ectron beams f&g?g%@#?k&ﬁ voI tage pot eénti al if%oi%@; g’%&gngg&éﬁ %’P?’gcum ng

el ectrodes are éwechqvémylpmreﬁle%nnect ed and are at a potentlal which is

approxi mat el y 40% of subendrmdPe,/ 2ht&Eato@ edBELrRR ndWC 81 Ng
el ectrode is at a_potential which |sasgproxwrate /oOf the hi gh vol t age
20 pot ent i al .WhEgR t4her ehnckron heemns ase foguses on | W&fﬂ’%‘? 863, 091"

di scl oses an el arbnsrofyseverydtforusing Dans auélésoenmmgwlﬁlchctmde&- mbrehi ch
and are at 'hi gh GERee SEIRERMCRSS ToPR FRE o8 b RO g ng
el ectrodes are dindercanpatcted mmrio@smuum'set mwsamsa&mpdmma-
which is approxiyig} E?@oo ﬁ&& p I ;,.%]% gun
system of the so- caelpégé ni I’#ec?ftl% é} e awdngiet%ﬁ%%%%ﬁ%m n %'] ectrodes
of which the firfsursfasusing el‘PQi'é‘eé?ﬁgl é@#%c#ésewfemiesﬂ%f

i nt er connect ed Ias-ekgawaééamm 66ha3h 3! AecBARNinidRCE f:.hsatzhoahél 178 532.

I'n such el ggtron, gu yste co s£ ruct ed wth several fo u5| eI ectrodes

f
it is also desi @y Eleghrop eamp is af
i ndependent of tﬂmeiﬁsmSI IEIeOfufsbea:ﬂ'i eRird foAANE . eﬂe&trdabsgsmt e]:iectr:.cally

For ™t he our o moditptBReBiP RF srb 1R APRIHEEY, WadLTe GRIRHIM Pl 04 00

anal ogous of the high voltage potent:.al ‘and the second focusing électrode is .
at & potentisl which is approximately 25% of the high voltage
potential. Furthermore, United States Patent Specification
3,863,091 discloses an electron gun system having four focusing
electrodes in which the second and fourth focusing electrodes are
eiectrica_i.‘l.y interconnected and are at high voltage potential amnd
the first and third‘focusing electrodes are electrically inter-
connected and are at a potential which is approximately 40% of the
high voltage potemtial, -

An electron gun system of the so-called u.n_.potential type

-having three focusing electrodes of which the first and third

" focusing electrodes are electrically interconnected is known from
United States Patent Specification 4,178,532. In such electron

gun systems constructed with several focusing electrodes it is also
desired for the convergence of the electron beams to be independent
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of the focusing of the electron beams. In integrated constructions,
35 for that purposé, the apertures in the .focusing electrodes for the
outermost beams should be staggered relative to each other amalogous

(3
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3 to the enbodlnént |nquated i n Netherlands Patent Specification 7809160.
Assenbling integrated el ectron gun systens is usually done by neans of (ié;
asSenbly pins connected in a jig which are threaded 5 t hrough t he

apertures of the electrodes. In.integrated el ectron gun systems having
apertures for the outernost el ectron beans in the focusing el ectrodes which

ot oot e oct EB g oS RRRT PSS ko IR s r L OB d ShhlrRRe{ B 1

However, such pi¥#@d1gPe 10 dlffICU|t t o manuf acture and are hence

expensi ve.  Nor eovelgsddig g ziﬁcégraw@ AR E oPstels MALLRSySlREIGAeS i

restricted since after assenbly o el ectrodes” it nust be possible to
renove the pi nsmeﬂ?e°§p’élsﬁﬁ‘?]€sp1-?? Fﬁ%“e&&ﬁ dns? e cirishaareathregded erabl y
chosen to ke as thﬁd’tﬁﬁ tiie ppErtubés obeawsned:bedwalm Yntdg rabet spaiuaﬁ

formed on the d| | ay _scr by th beaus | npr.ov a
di aneters of t hé é’xfur eg é’éo??eer?'ﬁede or %E'% ™ ef"ﬁ’e? lleég'é%n gg“f’ni?he
di nensi ons of t hbe @ent%eslmaoiﬂsemmc#doecmsned lrelagiuvet tor @actooten i ng

duri ng manuf act ype ;ﬁfutm %&Q{a&&@@& foP CrHgl 8&:&58@%1&&\{:& dheahs Bhbliia
smal | er di aneter thanbﬁiﬁe di_anmeter _.of the 20 ertures 6@'&% a result of

this a certain PBsEriifd¥ith ‘W&Faﬁ‘;"“ﬁfh‘?he"@ ERAT oBsD uPE® which is
| ar gest wheap t hdiffiicabe [rot mﬁaétheeanﬂr are dences erpenistoé. Mordosethehef ore

the object of tQe,J Ryeqd 8?‘&9‘9%3\4' e @aﬁ%ﬂﬁ&‘éfg&é&@ o rafel E&J . Eﬂc@“”

system having apertures f outernost el ectron beaus I n
focusi ng el ect r 86%aF apsemblynaf theyglectagdes|iy: puss %Peamlet'mefmwmhwml ch

it is possible pia srwlasemaaermt thel 98 PYUs CeledtFodRisCate Preftablyy St ens

I A di h d I
i <pl 2y tube coRpHTBL iy b IS Bn ANl B, b oee i anidl cor Bl 38 “ong

an el ectronsgunfexmedeon \Mlacdishw fseresm bpche elpcgron beans thpryves|ascthen

beams situated hﬂaﬂ%ﬁr@'o@“&@ﬂﬂeﬁ%@é‘%eﬂ@ﬂ‘id&:f 0% td'ene! &fiL{-éH%ebeﬁJfB on
t he di splay screen, which second neans conprise at | east two focusi n'gve

el ectrodes whi chedingnsiaps aforhe [qpertures ’é‘F‘eElIer Bhtahe hetesn £hehfrarty
apertures for eaedureligidudlogb@sdiifatbere of the electrodes, the pins always

have a slightly smaller diameter thaam the diameter of the
20 _ apertures. As a result of'this a certain positioning in accuracy.
of the electrodes occurs which is largest when the pitch between
the apertures is nominal.
It is therefore the object of the iavention to provide a
construction of an electron gun system having apertures for the
2% outermost electron beams in the focusing electrodes which are
staggered relative céleach other, with which it is possible in a
simple manner to assemble such electron gun systems accurately.
According to the present invention there'is provided a colour
display tube comprising in an evacuated envelope a display screen
30  and an electron gun system which has first means to generate three
electron beams situated in one plane and second means to focus the
electron beams on the display screen, which seeond means comprise
at least two focusing electrodes which are common for the three
electron beams and which have apertures for each electron beam; the
35 apertures for the central electron beam having axes coinciding with
the axis of the central electron beam and the apertures for the
two outermost electron beams having axes which are situated at



35 agpertures for the central electron beam having axes coinciding with
the axis of the central electron beamand the apertures for the two
outernost el ectron beaus having axes whjch are situated at vari ous

di stances fromthe axis of the central electron beau, said apertures for
the .three el ectron beaus conprising collars starting wth the side of the

first, focusi RaredCHisxdacés TRbE theOsRiNeE fthé SdenbPalNeledtbe e, tdaed f Or war d
direttion of the el ec

b ' | ot - shaped t i ded
on &t | oast AWETRIEAR B PN BTSN T rOnI RIS CoREE 100 e LisTey SErRR faped
apertures beiwigh mhevsifiedof c-heatinskt fricesirge eladtzode irgmonentrax thdicfiesect ron
gun system pq..res&s,argqx?%g'igg:ﬂeoemg? iérug?é]'oh'&"%hé %1@%1&;0% tlanlgy" i ng the

| ens fields betwee pertures east one o e out ernost 10

el ect r ons bearfergia glotsshepedypparspress gt -REA%ited opatt 1aast mecsidecltron gun
syst elm cag be:ha Cédiindh edo;uaﬁgeaﬂced%daaasauwgia-mtarapeEtﬁfds_ bénge! eg_t rodes
are placed on_an, ass I.n.in the desj,red seqguence,. the pin extending

t hrough al | tpr’i-gvjc‘geﬁt E‘gil:g‘éb@'rtt' fi eagc't‘)’facfhéhfgmﬁe?gc'ih?o%lés?.pro"?'ﬁ‘én nmut ual

di st ance bet eratehpactacend dedeg ilocaudeatripoetitfops stvaaveld distivebingpthr/i ded

bet ween the glege! #1488 betiibent L ab@lRT e for! dt°Ne S bhi YECthe? GatHrabSE Y DY
means of V-shaped beaks which are noved through the slot-shaped apertures

in the eWect A38EEMNP4™8r hey abut agai nst the collars of the apertures. 20
The position of tiseactesalt afesaiddsbotrabaped ajerzuresnhe elactdomeghn N known

b | L | d I d
rapher by e sS'sP%S Lhg ﬁggécp%éu;#g??%g& llﬁaf‘%?ﬂffeégﬂf%ﬁ. tﬂr&i‘?tgﬁ ectrodes |

In insulating’g STro ed "aper be provided in the
wal'l of the eleetrodgeareoplased omppe aspenhly pin dpnthet degized raequencens.

Plr ef er agl'y, f %et%ﬁhtma.?ercmt?s iilnetcﬁé cegwavhgacéum bheu{eoc?sit g

el ectrodes for e two ernost .el ectron beans. aresujt o is the

tol er ancBs o®HEFETHES n%Fﬁé“‘FB‘i]at‘i;BW“&F W?ﬁﬁft@i&?%? {%e el ectron

beans are avaeagoxinedchy spercing\onempers precidedrbetiieeny therelsetrodeect The beans.

It is also ' S 0 ' t | are
p%i%légx{?ﬁels Q%ﬁpﬁgibe pgﬁﬂntﬂ&& Girately o7 n{eggﬁsof"‘ﬁi{nhpe’@

formed by two er-sha I ons engagi ng “each er wwth their open

ends before thfaksmcthich axe maysd thypugh,che sloriiipgd ppertures in the .

electrodes until they abut against the collars of the apertures.
20 The position of the electrodes obtained in this manner is fixed in
known manner by melting the ends of suspension braces connegted to

the electrodes in insulating glass rods. The slot-shaped apertures
may be provided in the wall of the electrodes for only one of the
- outermost electron beams. Preferably, slot-shaped apertures are
25  provided in the focusing electrodes for the two outermost electron
beams. As a result of this the tolerances occurring in the
location of the apertures for the electron beams are averaged over
the two apertures for the outermost electron beams.
. It is also possible to assemble the focusing electrodes which
30 are formed by two beaker-gshaped portions emgaging each other with
their open ends before the actual assenbiy of the electron gun
system. As a result of this, slot-shaﬁed apertures need be
provided in said focusing electrodes only at one end.
An embodiment of a colour display tube is characteriged 1n.
35 that the axial position and extent of the slot—-shaped apertures
coincides subscaﬁtially with the axial position and extent of the
collars of the apertures in the focusing electrodes. The slot-



focusing el ect.rodes only at one end. An enbodi ment of a colour display tub
I s charactieri-sed-in.35.....that -the-axi-al—poesi ti en--and-ext ent- of the

sl ot - shaped apertures coincides substantiglly with the axial position and
extent of the.collars of the apertures in the.focusing el ectrodes. The

sl ot - shaped apert ures may not show bel ow the collars since otherw se

dlh %ulrbance ﬂ‘ tf E&lre%lﬁydioﬂ%hoﬁcﬁélbwa&eﬁcéﬁiﬁuhtsiﬁi:em@wm of

the glass wall o e neck o y Tesotsa apertures

need not be prow@l’é&uﬁ‘%ﬁ"t"lec?ﬁ 5#‘ g %ﬁ}ﬁg may occyr. g e T gf‘gtt Bgdes. The

sl ot -shaped aper t ¢He@gitgR B Li thepglm PR bé thecdecin ofinthet Yimplaf tubeegrikeed '

el ectron gum syst a4 esul f on

gun systemis parﬁngué%qed 3 ‘%‘Eﬁ% %%!fngt?(}oe %ﬁas?g%%’ Eﬂbi re;%\%&%

el ectron gun systmhefehnmdppe (Fhe . @@tamwlmrswmmsgemmb

jig for the variogys QE‘?QTD &tmtq'pf erim;e?ra‘iéh gﬁgetggﬁeg@fsfgttgﬁr digs@l ay tube
a

formats, as a matter C acation of the apertures foy the

out er nost el ect r oresd AL 'bhetﬁ%etf%’éﬂﬁ r?@%?‘ﬁ'@?r?ﬁ?eglm‘és@goslf% ly the

V-shaped beaks haygtheuhelyaatisrh bF Gugbndtie &dseibbylapMsreaper/ thes
sufficiently to abut a ainst the collars of t he 12aﬁpert ESF% The |nventb

will now be descr® &Yp HEEPRR OE 70 TP MAY B, PR% *PRTEr Ence
to the.accWnpanyi sz dbﬁwmgﬁar:.eﬁs vdisp.‘cayFrtgbs dotmats.a Bethe mase off ebhayf a

) the.aco® -a Betl
an onbodi et of - SYPERRE g fosREy SR Rebtls’ o Yacky Glly, Bk ABpRGE o, ShOe

Figure 3 is a secthe)nabrimrew ioa'k'eh\e entqnmest |q2|.ec1::q'qn. beams & thegfpausing ond
Figures 4a and b dat %ﬁ%&fa& echabeon%smﬁowsﬁ&,eaf&gﬁb%tva% wn

system The col our I n accordance with the jnventio

a ho
Figure 1 corrprl se%nﬁﬁﬁ‘ta‘h %Fﬁ‘&l’a thae sdateshgped IaPSﬁt"meéc?'ﬁfgﬁcienﬂY > abu
against the collars of the apertures.

The invez_zt:.on will now be described in greater detail, by
way of example, with reference to the accompanying drawings, of
which

system As a result of this, slot-shaped apertures need be provided in sai @

in

Figure 1is a sectiona.l view of a colour d:.splay tube in
" accordance with the invention,

Figure 2 shows an embodiment of an electron gun system for
the tube shown in Figure 1, :

F:Lgure 3-is a sectional view taken on the line III-III o:E
Figure 2, and '

) Figures 4a and b further illustrate the assemtly of the
electron. gun system.

The colour display tube in acoordance with the invention
shown in Figure 1 comprises in an evacuated envelope 1 an electron
gun system 2 shown diagrammatically for generating three electron
beams demoted by R, G and B. The three electron beams ere
deflected by means of a system of deflection coils 3 placed
coaxially around the tube axis and they intersect each other.
at the area of a shadow mask 5 which is connected at a short

35 distance from the display window 4. The display window &

20

25

30



beans denoted by R, G and B. The three el ectron beans are’ deflected by

means of a 'systé@m of defTectiion coi'Ts 3 plgaced coaxially around the tube .
axis and they intersect each other. at the area of a shadow nmask 5 which is
connétted at a short 35 di stance fromthe di splay wi ndow 4. The .

di spllay w ndow 4 rj S8s ' Y, 600 ' hy a
pat t™r n of phospﬁg?%ﬁl%g?ﬁ%ggc n %%;%eﬁeszlg'%?ss f‘ye%{eagbliegngég%gﬁglc’&e. The
shadow mask 5 coppesphess lluminercing Ascthe fcolpina neds sreemand dlpesi Thened

with respect to thgadl pRAIQY SsipReled al TarPdCHudtRBIGF apertures I718ha §aCh of the
el ectron beans is associated with phosphor [egl ons o roé]e colour. Figure 2

shows di agr anmmt PeBHipned B RAERETH t8f then refTegRP 39 sTush mannen

di splay tuRe in a6&PredshsE thé hlbbEronWéitisi 06 assbeiatbd GHLR HHIRPhcY St em 10
conprises first neaps 11_to generate 10 “three el ectron beans situated
in one plane andrgﬁ‘g‘lﬂ?d"fr@&ﬁsmg?‘.’fb focus the el ectron beams on the display
screen. The neans 11 (Fagird 2estdwsediagpamaticallyt & dabBodiheat) bl a tlettmne a

common first ele ode. 14 and e l.ectro 15 whi e
apertures for th h%%ga%liggtar‘on e m&gerﬁ'gn%ecg'ﬁgélff g?re"é‘ ?%er rrléggﬁ%w' by
four focusing el Sbereddetronsgu Eystem 10 Ompwisesh firat veansoil “tof generhtet hr ee
el ectron bgans. -Ehfeéa]eigéfﬁqeﬁeaﬁg’szﬁ,%a@w 18 Corfd) B1ariRPil fs%s@ggasémg

beaker - shaped portions engaging each other wth their open en
el ectrodes 18, 1%° Mn'éhezfl?é?ens‘?%s‘?‘i‘a‘p"éﬂ digelayy pereens \Jaechre@Be used

upog ?Sjs;enb!itﬂg t1¥|eco%gri-set'tﬁt@@@@p&fugmtaﬁmsoaw@gmemdﬂe btecogmaiait Red
I n aetal W rererence -t o I gure . centrin u [ on e
el ectrode 21. Thé‘ﬁ?feégﬁ‘&fé’dg_l -8R A gemmon 5%‘?‘??—30?3‘&%%@655%&@7&@% e

di agonal | y opposisperturies cfiirethe thréei ek sctiBnobeamisi C ITheheanent2 ase \dosméd e i n -
t he Fi gureqs TWO eptures ar | pres | t .t he
15 Paup socusa.ﬁ%l y%gtxzooﬁfas ¢ 8 s 13 28! add” 24 Bﬁ:}%@ pa%%nl:ﬁno&

centring cup 22. r1Nng asse cehiring cu ns are
t hr eaded t hr oligh foui theaplsraeupkectadn dreamp cihe ledectrodes 1,c U ard 3¢ aned ded -

Egni t‘fng' ggﬁ |r ggg eadh fBQﬁec_? P £1hd Bekibb—8Kardd SpdrtRbRL len S4H 1B s chSo 1M
. with their open ends. The electrodes 18, 19, 20 and 21 have
slot-shaped ap'ei'tx_:res 26 which are used upon assembling the
20 electron gun system 10, which will be explained in detail with
'reference_. to .Figfur'e h, A centring cup 22 is mounted on the
electrode 21. The electrode 21 comprises a bent-over edée 27
having two diagonsally oppositely located apertures 28 of which
only one is visible in the Figure. Two apertures are also
present :.n _-th_.e bottom of the centring cup 22. During assembly
of the centring cup 22 pins are threaded through said apertures
after which the centring cup 22 is welded to the electrode 21.
The centring cup 22 has contact springs 23 and centring springs
24, The contact springs 23 make electric éontact with an
_ electrically conductive layer provided internally on the tube
wall. The centring springé 24 position the electron gun system

30 " gun system 2 shown di agrammatically for generating three el ectron @

25

10 in the neck of the tube. The electrodes comprise suspension
braces 25 the ends of vwhich are sealed in insulating glass.rods
which are not shown to awvoid complexity of the drawing. During

35 )
| operation of the tube the electrodes of the electron gun system



24. The contact springs 23 nake electric contact wth an 30 electrically
conductive.l ayer provided internally on the tube wall. The centring springs
24 posi-tion the electron -gun-system-10 nm-the- neck of--the tube. The
el ectrodes conpri se suspension braces 25 fhe ends of which are sealed in
i nsul-ating.glass rods which are not shown to avoid conplexity of the
drawng.. During operation of the tube the el ectrodes of the electron gun
system 7 10 &Qr earriyofore easmrle thee foblowing mptputiadst al s: cat hode 13

0 - 275 V first el ec’tcragggdelé}% 0 V segangpglectrode 15 700 V 5
el ectrode 18 L 10 kV el ectrode-19 - - 25 kV el ectrode
20 10 Birat edepinedetft OV 25 kV. Figure 3 is a

di agrammati c | ongi t udielaha SE6dtrenal1svi ew ofedPy the el ectron gun system
shown in Figure 2. T:Li e] ectr gun system rises three -cathodes 13
F#mdea

whi ch are 8hown di ag y and the en ce of which is coated with
an em ssive | ayer 30.eléctdddanmont 31 is accopgm¥at ed i nsi'de each cat hode 13.

A current supply condyctor 32.4{S nmounted to "cathode 13 to which the.
vi deo signal for the eﬁ‘gf%r\?g_ﬁtzgdoeam i's suppl ?&ég‘?hAt .a distance of 0.75 mm

fromthe cathode 13 alectmeda 21 rst el ectrodes ¥¥.i s provided. The el ectrode
14 is forned by a be%gﬁr-é' ' ' 32 %@gz}@%ﬁﬁi hidoisss . mm
The cat hodes 13 are wel, dg;’:igg&e E%rlght edge of the portion g{‘)e.hp%ﬁree _
rect angul a® aperthar&pchren gre system phown int Figuge Aeer Thhgheetresrguton 35. In
front of these gt c8fprisbs ahrBs da®Boddl 18 \Uindch Aarenitdih Cdtglbmidtdcamyand
havi ng square apertures ‘are secured. in the ﬁgalggr-sha ed . portion 35.£s a
result of this GBfistheuert face afuwiahydf Lorted wit hg”é‘n@‘?“aﬁsé YN Par o of -
the apertures i ilaenfti Bttischeinnoditedinsilié daghtathededBed A batrenki S
construction is slfzggf:\f' cgz%uc%gr ffzoa‘lé '&%LQPQ %Q desach \cathode 13 to which the

15 video sighél for the relevant beam is supplied. _'At a distance of _
0.75 mm from the cathode 13 a common first electrode 14 is provided.
The electrode’ 1_4'5.3 _fornied 'by a beaker-shaped portion 35 having a
thickness 0£.0.2 mm. The cathodes 13 are welded to the upright
edge of the_pdrtion 35. Three rectangular apertiures are present
in the beaker-shaped portion 35. In front of these apertures,
three plates 34 having a thickness of 0.1 ma and having square
apertures are secured in the 'beaker-sb.aéed portion 35. As a

20

result of this construction a quadrupole lens is generated at

the area of the apertures in the first electrode 14. It is to be
noted t_l}at th.is- construction is known per se from Netherlands
Patent Application 7712942, At a distance of 0.3 mm from the
first electrode 14 a second electrode 15 is present. This

second electrode 15 is formed by a besker-shaped portion 4O the
bottom portion of which has apertures. An apertured plate 41 is
provided at the open end of the beaker-shaped portion 40. The
overqll height of the second electrode 15 is' 1.45 mm. At a distance
o; 1.4 mm from the second electrode 15 the first focusing electrode

25

_18 is present. On the side facing the second electrode 15 the
35 electrode 18 has three apertures for the three electron beams.
In the table below are recorded the dimensions cf the apertures in

.



Pat ent, . Appl i cation 7712942. At a distance of 0.3 mmfromthe first

el ectrode 14 a-second electrode 15 is present. This second electrode 15 is
formed Dy a beaker-3haped portion 40 fhe é)ottom portion of which has
apertures. An apertured plate 41 is 30 pYovided at the open end of the
beaker - shaped «porti on 40. The overaII hei ght of the second el ectrode 15 is
1.45ym At a di e of /1.4 t he sec el the first

f ocU%¥i ng eI'ec‘trog% %@’?"s %F%?@Hm mf%ée gl%?éfh% E'ﬁff‘“(éeéifn ect rode
15 the 35 el eof reledetrb@entd fatingeelqmirods 65, fuwditht theit distamiects rthe beans.
In the table bel%aa :gggi of the apertures in 8 the
first electrode Bﬁe&ggg%% 1nlleh'ctr § and the size of electrode 18
facing electrode 15, with their distance to the axis 80 of the central

el ectron bgam Efeet+ede ABeH-—tH-0 AL A A= —B-s-ahee-No.
No. mijectrode axjk t oApsrityreo [errpupmqm4 Distancé. 7 )
0.7 = 9.68]10 No. = 135  No. axi®. t axs 80

46 0.7 k 2.1 .68 15- 40 47 (mm) [err]
0.7 - [lerr] 0,/ . 9.0 41 49
[err]3.0 _ 1% - 3% 15 b5 0.7 x 0.7 K¥o[erT? 3.0 '
9.68 18 51 - barr]313 0.7 x 0.7

[err]3.3 10 .85 5 app s fromghe abovetabl&
the apertures 52]for t'hggtwo ut er m)sls el e*tronsgé%é?fn {'he sTde of

Wworv

el ectrode 18 fac| ng the second el ect bde 1' ar e0cZzxe2iticl Wi t h9s88spect fo
the correspondi ng aperyyges S5q in thegspl at f el ectrode 15. As a reiul t
of this an asymmgtric lens figld is f rmed vveenthe 25 faci ng sides
of the second el pctrode 15 and the el*ctr ol 0.7 o
- b ho ﬁ 3.0 -
15 5 # 3.0 9.68
18 51 8 3.3 | ' —_—
52 # 3.3 | 9.85
20 As appears from the above table the apertures 52 for the

two outermost electron beams in the side of électrode 18 facing
the second electrode 15 are eccentric with respect to the _
corresponding apertures 50 in the plate 41 of electrode 15. As
a result of this an asymmetric lens field is formed between the
25 facing sides of the second electrode 15 and the electrode 18,
which field deflects the outermost electron beems towards the
central electron beam in such manner that the three electron beams
converge on the display screen. It is to be noted that the
symmetrical lens field for converging the electron beams can also
R be obtained by placing th§ apertures 48 and the apertures 50 for
the outermost eieetron beams in the second electrode 15 eccentrically
with respect to the corresponding apertures in the first electrode
1%, . N -
After the electron beams have been deflected over the
convergence angle they are ‘f_ocused_ on the display screen by a



el ectron beamin such manner that the three el ectron ‘beans converge on the
di*spl ay-screen. It is to.be-noted-that the synmetri.cal lens field for
convergi ng the el ectron beans can al so 3® be obtai ned by placing the
apertures 48 and the apertures 50 for the outernost electron beans in the.
secgnd el ectrode 15 eccentrically with respect to the correspondi ng
ape™ures in tHRumbey AT sperespith Tagusingilans; Hieldpec The fosuaing heRde been

def | ect gd over fgiaaéngue ff:%aeaaaaaﬁ ’cﬁf@gf&ihE%iltiéé%f;ﬁ?er'%ﬁgcigi_ﬁdé?elmi spl ay
screen by a nunber of successjve fogcusi ens fields. e focusing
l ens fields ar e’-‘?dol"ﬂed‘9b%‘l4/\é8n gofc=q é&?r%"si ﬁgrse@,?ctg‘ﬁ@e é'%e%’i t88e¥des and

1|9, 19 gnd SO, ﬁw.nd hg&r‘%neha:%goﬂmngotwgegaﬁoaas tioe 20 dadfACktompribe ]

el ectrode 19 and the el ectrodes 19, and. 21 conpsise gpertyres,for the
three el ecsron Wﬁﬁ’é"%&ﬂ&%oﬁ’ﬁ?sﬂfﬁ#ﬁ bR BepAnE, lg%ﬁg nd Of the
centring cup 22these elemtrddussami of hkheapentring uan2 tthe diiamétarescof d¢hehe axi s

80 of the central ct _ t ' : ) tual
di-st ance bet \Aee%et'ﬁléle?so%%gi‘%%agsgéﬁézggsﬁgs%%bﬁnﬁgfaf@{’giéég%%ybglﬁ% ed t hat
in 10 case ofbesmhare @itakeds Loriheotabliecbaliovet rgemtynh alistmgrebetusennd
other axis di meggyl 9@&1&5&%@@@&%@5&5 &6 G, Ot is 'l!N.ngtz{Bted thagriq!r e

D anet er D stance-to No. . . )
axis 80 1510 case of other dimensions of the electrodes other diameters and () 13

whi cﬁ,f-i.el d deflects the outernost el ectron beans towards the central @

8.8 53ther axis dinehBions are necessa®§. 5. 45 9.56 19
-10.7 55 5.57" - 56 ' 5.57 9. 62
57 6. 37 - _ 58 , 6. 37 9.21 20 10. 7
59 6. 9T = 60 — 6.51 978 61 _
7.34 - Electrode |. Length Aperture Diameter | Distance to
: ’ NOQ (m) No. . (m) ’ axis 80
15 ' _ ~ (mm}
18 8.8 " | sas -
- - 5.45 9.56
19 - 10.7 : 5 5.57 -
‘ . 5.57 9.62
20
57 6-37 -
6.37 ' g.21
20 - 10.7 59 6.51 -
60 | = 6.5 9.28
2% 61 7-3’* -
. 62 7.34 - 8.87
21 8.0 63 - 7.50 - ;
IR , 64 - 7.50 8.95 
22 ~13.0 ' 65 3.50 -
30 66 3.50 ' 8.85

35



25 62, - 7.34. 8.87 21 8.0 63 7.50
- 64 - 7.50 8.95 22 : 13.0 65 3.50
_.30 ';‘ ~ B __.'.__._...___......._....__-.-....-.6.6- 1 P e "3.- 50- 8. 85 35

As appears fromthe above table and from &i_gure 3 the apertures for the
out ee-nost el ectron beans in the focusing electrodes are at different '

di stances fromthe aﬁgsagi,ga_pg £l t@,gn&g&le %gb%ﬁép%%géﬁes %'heesul t of

t hi %1 ocation of the apértures symetri cal dsare
generated for @peridyesrfaysthe pptemogt lgstronheans i dthesfogueing ri ght

angl es to the a1bstr@lies BeOrt @i Psrlent! BELANLDLANP tRS 152680765 het €d over

t he convergence angle. As a result of this, small variations In the

vol tages of th&eRtRAlsEIRptErR RepBredsom ipsplh Pfcthie 1oratien off Bhausi ng of the
el ectron beans apeftdes immbtiicu® fRubliy Teiy TLABLL ardigehdutaliofde ON beans.

A convergeﬂce the el ectron bea I nde d of the focusing is of
particul ar i rrp%&‘?a‘ﬂ'gg Fﬁ%ﬁ"%%ﬁ'@% ﬁ%@ﬁﬂ EERAS TiEte 8rs are

corrected by nmEanthetixis pifnthe butermost ielestrionr bedmsphxeady idefLésctedeck of t.he

di spl.ay tube, vhich rJ i S. etigze nentg.ly. a | t.ipple from
W t hout dependé% 1'\cl))érilket Eoenéggg?rcédé%rgf ecA?i gnlge%% °?hi€,hs%éda§pé"i}?yal“gaﬁgw

possi bl e to reddj tha voltagesmfcthe focusing: dlectredss onlyhdafimehcerthai t hout in
t he case of varg,ahds ' LS| v e €S

f ocusi ng eFoect fgg‘%ésﬁ%:?/%&ggr%ae%s 705%%:5 %‘?% ﬁ%tvgﬂgj"%gﬁék%go‘?oﬂré&%e
appr oxi mat el y 2fnthe shectaraeagges A1 sonveygenny of, Fhe 1elestrons beamsshaped
apertures 26 atin8égenkientelofOothd Becumihl e of battibllaranfortime $d¥ thikd

out er nost el ectron beans, .These sl ot - shaged agertures 26 ‘are provided so

_as to enabl e aSIPHRISID LR SOPERTECACY STEPTF AFC (FETefied: PHACEHM °5\Rt em 10. -
25 Fi guring 4f sigmeti¢ materinlt plaveduin the treelkcaf ithg disphaybkybe,The

electrote B WisakSake i RABRAIRY brliheRli B8 RELALE Tl wrklodd 10
. dependent on the desired corrections. In this case it is not :
possible to readjust the convergence of the electron beams from
without in the case of variations in the focusing woltages.
The apertures in the focusing electrodes have collars 70
20  which have a length of approximately 2 mm. The electrodes 18, 19,
20 and 21 have slot-shaped apertures 26 at the level of the collars
70 of the apertures for the outermost electron beams. These slot-
~ shaped apertures 26 are provided so as to ensble a simple and
accurate assembly of the electron gun system 10.
25 Figure lia shows the electron gun system during assembly.
' The electrode 21, the beaker-shaped portions of the electrodes 20, -
19 and 18, the second electrode 15 and the first electrode 1k are
successiibly'slid with their central apertures on an assembly pin
90 whigh'fbrms part of a jig 9% with the interposition of spacers
.30 91, The first electrode 14 was previously composed in a separate
jig from thé beaker-shaped portion 35 and the plate 34. The second
electrode 15was also composed previously in a separate jig from
the beake'résha_;pe_d portion 40 and the plate 1. :
The first electrode 14 and the second electrode 15 are

35 '
positioned with respect to the beaker-shaped portion of electrode

(@



succesSively slid with their central apertures on an assenbly pin 90 which
forms part-of -a jig 94 with the interposition of spacers 30 91. The first 3

etectrode 14 was—previousty-conposed-t+na—separate-jig--from-the
beaker - shaped portion 35 and the plate 341 The second el ectrode. 15 was aI o)

corrposed previcously in a separate jig fromthe beaker-shaped portion 40 and
%‘{:}I ate 41. The first--el ectrode 14 and the -second el ectrode 15 are
poshtioned-with redBefacing ﬁhhesdmaﬁalesmmi)(wtmmsoéf dwe giinedge 18

Lhe outermost  aper PEFE: erednd, el AC ‘8{ s Splatds U £ SokiiEe " O

eccentrically pl acelalempﬂon?hga’léit% %W@g@#ﬂ#epm#tmésmtﬂ)r t he
outernost el ectron Hﬁ‘ﬁiﬁﬁh'ﬁhet 5?‘@1@@?@&’65 fﬁge&&%éétogléi%rgﬂ t he

second el ectrode 18 and thr oug e apertures he outernost el ectron
beanms in the pl at ebeans ép thecbeakerrshsped M’rtq??eg? of She prgond\slegfrrdet

parts 95 in which Vss&iﬂpe&-dagaksxe%paear&efw%er&%m&htbnmaﬁ veemd -

driving nmechani sm not, sho aks 96 are now
passed through theiB1Ee. pg}‘éﬁi’%“ Qﬁe’fbt%f%%"t%d%qg‘rl e£1 gB¥%hst the
‘collars 70,0of the apﬂgh&rmtﬁogs b.hanmhevmapedarbeﬁks o6 dmahs rebiprckated

position t he p03|t J}e GhL tﬁ%q:d Q;( seal ing the ends of the
Poéﬁ%'h %I ec 5%

suspensi on _braces c nnec s 1 ninsdlated glass 15
rods. FiguPe 4b which i She Vs-eb%pednhibakﬂ %varakrmr pessedctiiriongh \thy elotFi gur e

4a shows how the Vgghane g{,%@aggs 96 hagiee! 4 éoj[iy gfod B2 the

apertures. After seallng | ass rods the eI ectrode assenb IS renoved

fromthe jig 94 an&P?‘fTé‘rE%tﬂ‘?Sd’é? srkermertidestronnkeansy i gtk tidygosition the

beaker - shaped portf@ &itdon 4t the eehesﬁddeseislfnaaadb&faawmg thé Gnas b # sha\el ded .
to the electrode 21 in t

nner alre e sl pt-shj

apertures 26 need ﬁB?Penﬁg“p ??eﬁ"%ﬂ%’%f% gh ﬁgf%é"’g?%&f"rmz g)dn%aﬁsney
only serve as a pagssdme me;reh'eo Vhidtadsda hseeksonﬁm videEalen, od Ithe Slink-EH¥aped
apertures 26 nmay n h 1 h se:
otherw se as a resg?tﬁ chm%égfﬁ?‘ﬁguﬁf %g'élg)e\ﬁ/gi’?&% 9?&%%%?_;;9?%&'

collars 70 of the apertures. After sealing the glass rods the

electrode assembly is removed from’ the jig 9% and the cathodes

are welded to the upright edge of the beaker-shaped portion 35

of the’ electrode 14 and the centring cup is welded to the

electroc!e 21 _-:._n. the manner slready described.

The slot-shaped apertures 26 need not be provided

20 -

accurately in the electrodes since they only serve as a passage
for' the V-sh}aped beaks 96. However, the slot-shaped apertures
26 may. not “show below the collars 70 of ‘the apertures because
otherwise ‘as a result of charge of the glass wall of the neck

_ of the d:.splay tube disturbances of the lens f:.elds may ocour.
The assembly system shown is part:.cularly suitable for automatic..
'assembly ‘of the; -electron gun system. Moreover, the electron gun
systems for the var:l.ous d:.splsy tu'be formats can be manufactured.

25
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on one jig. For g\ms for d:.fferent d:.splay ‘tube formations, only
the- loca:l:ion of the apertures for the. outermost electron beams
varies so that only the V-shaped. begks must be’ mserted sufficient-
35 1y far- through the slot-shaped apertures as to abut againit the
collars of the apertures. In.the embodiment shown, slot-shaped



of the display tube disturbances of the Iens fields may occur. The assenbl
systemshown i-s_particularly suitable for automatic.. 30 assenbly of
the electron gun system Moreover, the elgctron gun systems for the variols
di spl ay tube formats can be nmanufactured on one jig. For guns for differen
di spl'ay tube formations, only the location of the apertures for the .
outernost electro g@‘?ﬁav | t - aks nust,. be
indeited suffici e%ﬂ-g 3 s EHS§f§&fta??%tﬁrggéul)éﬁ%€{dee¥sﬁ}f? g%e{%gao ‘%ﬁgﬁs&r es as
to abut agai nst tR:egbrangpeanmst. tFdsahas for dés advanbage thelttabermneemwn,

sl ot-shaped  apejdeiif#hgai® thbCRRAtidd) o MheChFGithRdle 3y { WO
out ernost el ectron beam;.saThi s has f:(')r iots advant age t-hggvte%?%erdances

occurring in the IREE¥ESHEhetvo Qutermest, celectipr hanmpaglavererweithighe two

out er nost gl ect r orpdaeitilfe tbi@sevVEde thé d15tSshaped apePfiEekbidck bRPbRYIEE the -

sl ot - shaped apertures f.or only_one of the oyternost el ectron  beans. |In
principle it is al .%‘b?é'f*%?%%%é%ggm- t Iliﬁ %’T’&Ei’l’lﬁdég ipgalsporagRivde in

separate jigs frorbot hasdmbhé cthesélupttodear 18,019 sd 20 inOség@radstjdgs gun
assenbly. As a resyl f I,S..sL.0t - sha aperrures .26 need, be provided 10
only at one end i#*?%e&eel {é%‘fegaéehsapfg,p S:C.i%n dPoP* 7 et%ﬁr %@H FHN TR 1 s
not limted only tAs ammesuhbod bisia siétrshapad apentubes PScgeddnba patbsidedy  t ube -
with any tigpe of ipheaated Lkesl +RE @tﬁ?&% hayi er Lp.the .
focusi ng el ectrodes g/%l:_qh are gtﬁa_gger%% re atsﬁlgé ?(g)%g'c 'otg%grﬁi 0. 25 30
35 ~ CLAINS 1. Iavewtienrisipep|ldpitedhenty tor Fre sgbodinent shewudutd envel ope
a display screen aRg 6¢ usbédh’ QraigylayF XabeWithi &l b bfimkegidag

: ' electron gun s&étém having apertures in the focusing electrodes

which are staggered relative to each other.
15 : - . .
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to ge,nerate three el ectron beans situated in one pIMsecond 5 -
means to focus:the el ectron beans on the display scrﬂ meang*
conprise at |east two focusing el ectrodes which are mmvmmmﬂmn ree

el ectron beanms and which have apertures fdB each el ectron bBeam &hes

apert.ures for sthe central electron beam having axes coinciding wth the

axi.s -of ~the cen%ﬁxﬁgl ectron beam 10 and the apertures for the two

out¥fnost el ect ans havi ng axes which are situated at various
di stances fromthe axis Aotoldue dimplayiltubé eohprlsihed) s ivdcudted tiveFogeor

the three el ectgofg ?gmcggépm gefegu_@% ?ugt@rsu“pghﬁ akenrﬁrﬂf de_of the

first focusing el ectrode renote mth rst - nmean he*Tor war d
15 direction & aenerseqeeéhqesnemam Lo e#mpé)tinshe&)eélaeqoem pegondar e

provi ded on at. hedst cONRcod ctqeoélebbamcmno&%usmgw} Gekddjes, said
sl ot - shape aper ures bei n row B’gﬂto facilitat accuraie al i gnnent  of

the el ectron guff ’§§'s %‘?ﬂ“ﬂ a"r?d‘p en 8t | 1588t F¥° Aousing; pisrroess hich |
di sturbing the aensotmm der thevehree tdleceymar bedmsSadd) whidho havd abaaﬁt-eone of

the outernpst efgetpan ﬁsﬁmn Baan é.ecgi,&a.r %Rﬁxﬁ qu dall.

Claim1, wherein the axia osit1on and exten ape apertures
coi nci des subst B#Ring| quiwcwg-smfd! the #xis of apmcmrehteloptrmbem | ars

of tlhe apenjur eand thé me’tMI far ekﬁcfcwmex\&'& elfeccron Beans HaviQg Oawﬁs

Lenl 2 b CoRSURkeq BB yaioke B R PR Hh R 556 o
central electron beam, said apertures for the three e].et_:tron beans
comprising collars starting with the side of the first focusing
electrode remote from the first means, taken in the forward

15 direction of the electrom beams, wherein slot-shaped apertures are
provided on at least one side of the common focusing electrodes,
said slot-shaped apertures being provided to facilitate accurate
al:l.gnment' of the electron gun system parts and being located at

* positions to avoid disturbing the lens fields between the apertures

20 for at least one of the outermost electron beams.

2. A colour display tube as claimed in Claim 1, wherein the
axial position and extent of the slot-shaped apertures coincides
subgtantially with the axial position and extent of the collars of
the apertures in the focusing electrodes.

25 3. A colour display tube constructed substantially as
hereiﬁbefore described with reference to and as illustrated in the
accompanying drawings. '
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