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Tube. FBhe_invention relates to a colour display tube conprising in an
e\/‘acuatmeme‘bg@e which is conposed of a neck, a cong gfysq di splay :
wi ndow, i'n said neck an el ectron beantgeneratlng systemw th which three
el ectron beans 5 situated with their axes in one plane are generated, which :
beans atelducuBishbldy Twlbens of a focusing lens field, on a display screen
which is provided on the inside of the display mﬁndom/ whi ch focusing | ens
field is formed between two el ectrodes of the el ectron beam generating
sysgwntsltuated 10 one behind the other along the axes, which el ectrodes
conpri se outernost edges facing each other and within these edges three
apertures through which the el ectron beans pass are provided symetrically
with respect to téb of Iane | a recessed art extendlnq}substantlally
at right angles I s WIdS ]cﬁ%rpldai;ﬁﬁltﬁi(e ubg nown from
US- PS- 4@y £9Png | 1n i an aé\smcwam&cbnvebaped waicemtig hﬁimpidﬁed‘ @fid ng | ens.
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are focused' vedﬁérggl%ﬂ(%% rmg I a;{ r"%)lnn ‘th%ﬁn%‘# (zhoen E‘Tn elgct tribed in
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el ectr aslor it dd16,f OF US| HASs Wirk horfe B Pérﬁe hard Nebridt ANIEL 3 0t whi ch
is provi ded on tt£b5|de of, the d|5ﬁ€§ reen, Sald slot Is situated
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screen never €ss l'eaves desire & Ki ngdom
Pat ent sRftredesrd the wgmwémrm mww%m#m|maﬁ@| ay tube.

The Eorcbrié)rﬁéﬂindleiﬁé C@éh@;stam%lemla%@su W G Icrrddd the apertures

I n t e recessedtpqgt el onga s, Is al qt suffjcient to.get smaller
spot di acing eac erzen within these 0134059

- - It i seddes elﬂureae aape:b;mnes ofhtdwgh niteith crthe eelectron beams pass
' are provided symmetrically with respect to the Said-plane

~in a recessed part extending substantially at right angles
15 to the axes. '

; Such a colour display tube is known from -
Us-PS-4,370,592. It is also stated in said Patent that the
focusing lens field generated in this manner still is
astigmatic and the electron beams are focused vertically

; o9 More strongly than horizontally. As described in said

;’\,/ '~ Patent, said astigmatism is correeted by providing the
second electrode of the focusing lens with a plate having
an elongate slot which is provided on the side'of the
display screen. Said slot is situated symmetrically with

95 respect to the plane through the beam axes. However, it has
been found that said corrections of the horizontal/vertical
astigmatism are not sufficient since the quality of the spot
on the display screen nevertheless leaves someting to be
desired. The United Kingdom Patent Application 2,112,564

30 describes also such a colour display tube. The horizontal/
vertical astigmatism is eliminated by making the apertures
in the recessed part elongate. This is also not sufficient
to get smaller spot dimensions. '




provi de neasures to inprove the quality-of the spot and to obtain snaller
drnensrone of, the spot than with the known tubes with conparabl e beam
currents 5 For that purpose, according to the invention, a col our
di spl ay t'ube RHN+HE K3d described in the opening paragr apW1r3§ 5 :
characterrzed in that the central aperture in at |east-one of the
‘el‘ectrodes is elongate and is fornmed in such manner that a quadrupol e :
. Jconponent and a conpenskl i ¥y HPrefiona oIS rﬁh%uﬂ§ﬁéii%9% in the
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conpensated for” at r the greater part. According to th nv i on
this can be ahitVRe@Isa @R (9R Hh (RhRRLTon (R ég”tdrdde ?’@é:t\é@n

whi chI the f omé}gndﬁmaﬁexe%udress gengy athaisrsm ofshepe aledtatddeg faxem a
&iycll ar- apergure in.additio %4 he Hﬁq for t he
central beamtI ssa‘ﬁthd“%n %’F prbqt ‘ﬂ%%ne 'S cgi%?ar ne&'nanéifor t he
out er nost bem;&emﬂpmg %H(Tp@l%rcom@mmmne@tﬂﬁ dithddhe fipcusing
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t he quadrupol e conponent 1n the lens field. Howe it 35S, als 0SSi
to all'ow a. -hori zont al /TR tinventign jshasrd £ "s'tﬁ TeCQ s Q‘?fg’
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Corrpensat ed fofectronpqzeams 75r2e s:r.tuated with theo’ir axes in one plargel?a%g
' within fac1ng outermost edges, not only a different focusing '
'zuin a horizontal and a vertical direction takes place, but
"-also in directions situated inbetween. Around the central
beam- is -formed in particular an eight-pole component and
- around the outer beams is formed in particular a:six-pole
. component in the focusing lens field. These multipole
“25components must be compensated for at least for the greater
: part. According to the invention thlS can be achieved by
P giving the apertures in the electrodes between which the
‘focusing lens field 'is generated such a shape deviating from
.. a circular aperture that in addition to the quadrupole
_Iﬂfcomponent for the central beam, a compensating eight-pole
component is obtained and for the outermost beams a compen-
sating six-pole component is obtained. The horizontal/
_vertical astigmatism can be compensated for substantially
;by the quadrupole component in the lens field. However, it
3B is also possible to allow a ‘horizontal/vertical astigmatism -
to occur in the focusing lens field to such an extent that -
the astigmatism of the deflection coils is compensated for.




,gllt has al'so been found that there is an optimum di stance by which the
but er nost .edge projects above the recessed part. Therefore, a first

preferred t of a colour dispLay tube in accordance with the
r*nventlonRﬁgbiﬁayggterized in that the outernost edge p$£$%%§% above the
yecesﬁed part by a distance which is equal to 10 to 25% of the | argest

fliameter of the recessadapaiLonbbhnebiaoYhet. LABRL 605, Shennine
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‘aperture thet hargestsdiampher @f th@ ¥¢¢%$SQ® Eﬂﬁtdwithensé@®n@u%¢@ttrode
'subst antigbty eggagonal as well as elongate to generate a quadrupole
.conponent. A conpe tln in the focusin field

co onen
'-can be_generat ed b @ﬁgtﬁﬁ? %% ¥ o BRe stptiy ?%J?€ the
fpear-sh@peﬂapé‘GECDNd @pefEmred enbbﬂenbahsofxéh@ prédmmimhﬁaéaqn&S tube in

faccordancg &ﬁ&@st |gy§g&£? ei§e¢9e% % froﬁﬁ%ee£ﬁel%ﬁe éﬂc hat, viewed

in t he dlrectlon I on O ans central aperture
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‘- aperture bein angles to n edge of. sai
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% pe considered to be conposed ns nane Ive |l ens part -
I (equi pot eptFER1IRY n‘é%tlé%‘m&]- | %r%%-%le%wm oA womm%n@‘é‘ew REIbt-Pole

; potential gopénéntefiethe focusing lens field can be generated by

making the central aperture in the recessed part of the first

and/or the second electrode substantially octagonal as well

as elongate to generate a quadrupole component. A compensating
six-pole component in the focusing lens field can be generated
by making the outermost apertures substantially pearFshaped.

A second preferred embodiment of the colour display
tube in accordance with the invention is therefore character-
ized in that, viewed in the direction of propagation of the
electron beams, the central aperture in at least the first
electrode of the two electrodes between which the focusing
lens field is formed.is elongate, the long axis of said
30 aperture being at right angles to the said plane and the edge

20

25

of said aperture forming substantially an octagon and the
outermost apertures being pear-shaped, the edges of said
apertures, viewed from the central aperture, converging
outwards. A focusing lens formed between two electrodes may
3% pe considered to be composed of two lens parts, namely a
positive lens part (equipotential lines convex in the

direction of the electrode of low potential) and a weaker




PHN. 10. 752 40134059 negative lens part (coM
|l ines coavex in,the direction of the-electrode of high potential )™
strength oiphﬂe ?o§g5ive | ens part is always greater than that of 't
negative | ens ﬁé t,"So that the two Ieng parts together H¥\3#0$9posit
| ens actien. If the apertures in the second el ectrode ofthe focusing
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forming an octagon and the outermost apertures being sub- .

20 stantially pear-shaped, the edges of the said apertures,

"viewed from the central aperture, diverging outwards. .

- By constructing the apertures in the second

electrode in this manner, the desired correction can also

be obtained. The desired correction can also be achieved by

\_J _ 2% combination of the first and the second preférred embodiment
It will be obvious that the desired eight-pole and six-pole

components can also be obtained by providing, for'example,":

an elongate, substantially octagonal central apertﬁre_in |

the first electrode with the long axis of the aperture at

30 right angles to the said plane and two outwardly diverging,:
substantially pear-~shaped, outermost apertures in the second
electrode of the focusing lens. It is also possible to
obtain the desired eight-pole and six-pole components, for -
example, by providing an elongate, substantially.octagonal
central apertufe having its'long axis in the said plane in:
the second electrode and two outwardly converging,

35

substantially pear-shaped outermost apertures in the first




BN 10..752 * 5 0134059 el ectrode. However,
f§0n1a techni cal point of view of prooduction this is less attractive. The
fodr - shaped apértures are obtained in a sinple nanner by conposing them
ji ewed fr8ANeA@-d€Rtral aperture, 5 of outwardly or:i nwai3d#95onvergin

£ sosceles trapeziunms which are cl osed by arcs of circles on the outside

£ind/ or inside e ipvention now b des ribed in_greater detail, by
by of exﬁhﬁF&rantthgFgFEHcggpg Phgeﬁgﬁ in??ﬁﬁtd?nghﬁw R which: 10

i gure 1 psodubmmgntudnaahsseessoaatracemmet a col our display tube
,yccoRglng to the in n ctional of an
el ect ron- bean1generg 8Qr Fh%#éﬁ gpééFgﬁ%Q Q%% gh@ %Bégaﬁ%o?d?h@p?§/

'Fi gur e 1, mapner by comppsgagetaems uneweévérbmntbeaceehsaéleperbdeeof

Figure g, oE'BHE@a§d§908§ &hﬁaga§99&sﬁveiginei§89&e9@ tbfaﬂ% ﬁ% whi&EN as

fa function_of g Be mcurrent for three colour dis
EFi gure 5 PE®afioPRE ¥eGEESoRE o FiﬁcﬂﬁﬁSOEIEEFrBHEsb eF?ﬁ@f%rzln%h@eFlgure 6
shows an al ternati vehpeanveheper ®pELtHow. béi cageribea &n| gprgatefli nal

- sect i onal of o 0 cal l '

25 An |nteé%§¥%d g&oﬁkbggﬁgégéérﬁ?gﬂngyg§3§$% gg%v?ﬁ%ém?ﬁn ) ass

F envel ope Qrﬂﬁﬁcﬂa'sncUhPGbed of a display w ndow 2, a cone 3, and said neck

4, the-l ectron-beapy ﬁB@erthaS!§BSH£G&ﬂﬁé§téégtiaﬁﬁf 6£@at59nabean8 6,7

= and 8 which are i tu th their axes in ane drawi ng. 30

 The oxi e GPIRE ALAPIay EHbE| AGHOKRLAD EPnFREALRYeRBARr des w i h tha tube

 axis 9. On its insiHeghhe @i $pl aylohgdbud2nadnpecseéonall eige afinber of

£ tkiplets e h et..c sting

| or D Bl helh, bBLRESRERbaLEREPh e ERG o bE LBl TBOLFES &bty SERBE
Iun1neSC|ﬁgcph@épﬂotoaﬁégurﬁihe consisting of a red | um nesci ng phosphor.

Al triplets togethﬁ&gﬁ?@SEIagtSntaseGAEPbﬁyo§QJﬁeﬁsleleéhfoaenbﬂescent

; mat eri al |I3€S a&e at

Flgure 4 shows the diameter of the spot on the
display screen as a function of the beam current for three
colour display tubes, , '

20 .. ~Figure 5 is another elevation of a lens electrode
of Figure 2, and _ ' _ _

Figure 6 shows an alternative pear-shaped aperture.
Figure 1 is a longitudinal sectional view of a
colour display tube of the so-called "in-line" type.

25 2An integrated electron-beam generating system 5 is provided
in a glass envelope 1 which is composed of a display window
-2, a cone 3, and said neck 4, the electron-beam generating
system generating three_electron.beams 6,7 and 8 which are
‘situated with their axes in the plane of the drawing.

30 The axis of the central electron beam 7 initially coincides
with the tube axis 9. On its inside the display window 2
comprises a large number of triplets of luminescent material
Each triplet comprises a line consisting of a blue-
luminescing phosphor, a line consisting of a green-

35 luminescing phosphor and a line consisting of a red-
luminescing phosphor. All triplets together constitute the
display screen 10. The luminescent material lines are at




HN. 10. 252 ° 6 ' 0134059 ri ght angles to th
pl gne of the dramﬁng In front of the display screen is positioned a shad
mask 11 ip whic rge nunber of elongate apertures 12 are ErOVIded

t hr ough mhlcﬁNtHQ gpgctron beams 6, 7 anf 8 pass, which be8#34882h 5
|np|nge enly on lum nescent material lines of one colour. The three

el ectron bea e ane_a r ef y Lhe system
of deflectlo%E 0|Isg?§ Flgur§%2%l§9§ gngk?ugfﬁ géc#?o%ﬁ?ng g/B?ethe

el ectr on- beafhigpAavaschngedy ésepositinsedohoshadowphagkt GbeinOwbhohnai n

Fi guke 1. ThQafgeChﬁﬁBebaﬁﬁ1%ﬁ?ﬁbﬁ%b”QF§¥Eh€€bi@ﬁpékéeﬁrgvﬁaaabﬂhfaa ?hape

control electro hfee ca , are conne
and a comon"BiShetBRapdgcinoncbeamsThe YhBE 8| BREFonWhEGHsPEANEaRaGh W t h

their axes5|mmpmngpleneyabn taﬁuaedcbﬁtnmaaérméltmenéé et e6hé&06630db. and 2|
| ectro ans El e. 25 COﬂS sts of

whi ch h
Cup- shaped paPE thees §TebPkaR Refhe WhinBorEa Fofurher df, Aeneleng tre
ends. ElectrueélgeteanY|SBe syetempofhdeédlephiofocandisaldent ri ng sleeve

the bottom of which hap;gReet yr ¢s §11§H§92981§Q109e8915531ebfs&ra@eég

pass. El ectrode 25 has an outer ed exten towar.ds el ectrod
el ectrode 26ShgStaRNGhEam Eﬁﬂ@r3§léﬂt§HﬁFﬁ@ it3wahascelert raigriay bpbe

38, I39 ?nd:ﬁQhOWﬁ mnoyngeﬂelm ggﬁeréiééﬁgdnP?éhm3geﬂbr§blﬁ§t§9§ﬁeﬂt rlght
angl es (0] X 0 ectron, ne
Aot tur e a2coREFEad8, "o BREn CrficahrRed | EpERRL BT EFBad 26, PR W Rieh oo

'substantlalthaeercghhoéﬁgléé t 32t apdaBsaBé obnnhctednt andl al eommon beam
The’ recessedp, paféssﬁéFeadaﬁéaeaa4fO@ﬁgoesreéssﬂpéxrﬁhtBeam§ Q%%ﬁét@& and

29, respectlveI¥ % ke i n the el ectron-beam generating system
~descri bed i nWHil't EReLY 32¥€S PR cRPesP32RE53YE fﬁﬁuﬁﬁﬁrpﬂrﬁgaﬂﬁ ?ﬁethﬁcesse

parts may %Jepecaﬂaaesezsohharss BRE8HS&réheonrlen 33rCQH§rtEﬁéeaelééﬁﬁ6n
ons. "HowevepeShES EfertiBa 25, FaRe SRR of LEVE) SRpTheRednBat Ryl At
already in 028aWhechtheetcoodecpadtto@ethereWéthrbheibeapegeaedat|ng syst
which is fOrﬁfgcgfoégezﬁaéaﬁﬂf1§€g one cup-shaped part29 and a centring
sleeve 30 the bottom of which has apertures 31 through which
20 the electron beams pass. Electrode 25 has an outer edge 32 -
extending towards electrode 26 and electrode 26 has an outer °
edge 33 extending towards electrode 25. Apertures 38, 39
and 40 are provided in the recessed part 34 which extends at .
right angles to the axes 35, 36 and 37 of the electron beams
2% 6, 7 and 8. Apertures 42, 43 and 44 are provided in the
recessed part 41 which extends substantially at right angles
to the axis 36 of the central electron beam. The recessed
parts 34 and 41 can form one assembly with the parts 28 and
29, respectively, just like in the electron-beam generating
30 system described in United States Patent 4,370,592.
The apertures in the recessed parts may also comprise'
collars. Because the edge 33 comprises a larger aperture
than edge 32, the electron beams converge after the focussing
lens. However; it is also possible to let the electron beams
35  converge already in or after the triode part of the electron-
beam generating system which is formed by the cathode and .
the electrodes 20, 24 and 25; (8ee, for example,
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zthe el ectrodes 20, 24 and 25; (See, for exanpl e, PHN. 10. 752

-electrodes 25 “antd 26 is, for exanple, 0.25 mmthick. The slot between the
el ect r odBHN280ai8226 is, for exanple? 1 nmwide. The doss&ms® between the
*axes of the electron beans 35, 36 5 and 36, 37 is, for exanple, 4.45 mm
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- edges 32 and 'S subst’a ensa
-Jhorlzoﬁtanﬂvéﬁbiéaliastfgnaeksmplg5 4.45 mm. The corners of the oct agon may

. be rounded of f “ﬂtb1&0k6h3ah§0ah'GmébaeigﬁroEUhEhBOEEéc€£Sdéoﬁ§e8§ated for.
It 1s also ﬁOSSIb|e to construct the side e parts of a

d 4
- circle i hif Eed?ampﬁgﬁakéngetgﬁrQPSHFurBy3ﬂaEPngetﬁBbﬁﬁé?Fa?i§Y38 and 40 to
;'besubstaobtabbnameahdsbapadatéhethdgeoaq aklthbeapgrauresghulamgneéron1the

contral qgerhur g1 38 SAOGLA! BACOULURY dids LB 35¥aRal §7cOMRANERLC WOEC o

# formed in t FeSr BEASPn e edges 'S substantially -
: conpenﬂhﬁ@&etaectsgnh4§e9f yhasbdwahb theagdane aﬁetharégavangeaging 25 be

% rea'lzedshﬁwﬁtakhénaigﬁe 618'&Shﬁoﬁaﬁekﬁﬁlbh”§§)foPﬁé&Siﬁ43he49) of the
- circle beln repl aced eg chor ds é ear - gg iﬁure
- realized Pﬁuﬁﬁpg ﬁﬁﬁﬁe RaS B¥ thEeeriges tﬁBdsﬁ pésoﬁu tF§ g

© A part of %hgm? %D may be replaced by its chord 53 (shown in broken
- | ines). et DSt Dbroken-1ine circles have a radius of, for exanpl e,

36 and ! GRiBRAEN 6CR13ReRNErdérIMuatepolias 8¥aMBofipedsdtedEaRd L LB 2
E SYS en]oalgée%oéélble to construct the sides 46 and 47 which are parts
| of a circle in the drawing, to be straight. By.making the

apertures 38 and 40 to besubstantially pear-shaped, the edge

20 of the apertures, viewed from the central aperture 39,
converging outwardly, the'six—pole component which is formed
in the focusing lens field by the edges 32 and 33, is
substantially compensated for.

Such pear-shaped'and octagonal apertures can easily

25 be realized by starting from a circle (broken lines), parts
(48, 49) of the circle being replaced by their chords (50,51).

A pear-shaped aperture realized in this manner
has an edge having'the shape of an isosceles trapezium,
the base and the top line being replaced by arcs of a circle.

30 A part of the arc 52 may be replaced by its chord 53 (shown in
broken lines).

The outermost broken=-line circles have a radius of,
for example, 2.15 mm and the central circle has a radius of
1.9 mm. The beam axes 35 and 36 and the beam axes 36 and 37

3% are, for example, 4.45 mm apart. In a system of axes X-Y
with the point of intersection in the plane of the drawing,
with axis 36 being the centre, the corner points A, B, C and
D are situated in the locations indicated in the Table.

-7 0134059 United States Patent 4,291,251). The wall of the

;1tkape21uebmpbﬁsbaéa god, tha bapikion belngerhpkazedtby/aersloala circle. 30

. 2.15 nih and the ceBbeacorhesbeofiathe pasrgsnonay. henroundedpesf wiEh 35 and




th the point of intersection in “the pl ane of the dramnng, )
i,ng the .centyre, the corner points-A, B, Cand D are situated- |n
cati ons, |nd|cated in the Tabl e. PHN. 10. 752 ,
34059 X(mm)  PH¥eHY). 7R2 0.8 1.728B 1.56 o§
09 D . b5.46 1.90 10 The edge 32 extends 2 nn1ab3
cessed part [err] The apertures 38 and 40 are identical and symetri
th respect to the X-axis. Apert ure—38—rs ”itua*ﬂd syanetrically witlh
spect to the X-axis and the Y-axjis. Fi ukq mi t he [spot di aneter
n ) on the 15 display screen a fufcti‘on of t R&™B} dct ron beam cur
n my) for the central electron b err] generatir
stems. Line Ais the variation of the gpet, gdi angt gr ?s a function of
amcurrent Pn an el ectron beam gener at ifn syst e of g conventi ona
20 edge and recessed part. Line|B®s thg ?Rriali8m68f | the [err]
aneter as a function of the bean]carrert 3i.@6an gl egcpgonj [err] beam
nerating systemaccording to Unifeg Statgs4Pate1t 4 §70 592. Line C
notes the variation of the spot [err] Punc |8n he beam curr
an el ectron-beam 25 generating systen1for a col our display tube.
cording invention. The el ectrodes 25 and 26 are constructed in accor
th Figures ¥ and 3. Fr omen P890 3garrEEAdSt 2f B ahevenhhhe tgcesseag'

vention, the opet aqbegrmlgrers lashaﬁal Eer abet hdehthicah and symh Qgﬁ"},
rrents, as a [err sharper picture.can be 0btal ne

bes accordi ng*f p%ﬁ% vgﬁ? g % o é%% 6§I§n§% &F §bgFa WQSSXEﬂﬂﬁsl
n in tubes i wiwhi clespieeti froetrtheoX-axds aotd fber ¥~Bxissi ng apertu

own in Figure 3 in elec§&%q§92§ shB%sd%%brggo%'aEEmQQEf &”g1€

nponent corrections [err] be ohtained in additio :
nponent cor'fefif@iay Bﬁrﬁﬁﬁlﬁﬁ héunpéicn: o5 §HSwﬁ1F§t5@nnb¢%m(nu

ongate, [err] (ihempboufopokfeceeptrant electiont dedm b6g hﬁﬁéeféﬂ&r
generating systems. Line A is the variation of ~the 8]
diameter as a function of the beam current in an eln
beam generatlng system of the conventional type ‘wi
20 edge and recessed part. Line B is the variation of
diameter as a function of the beam current in an elet
beam generating sYstem according to United.States'
4,370,592. Line C denotes the variation of the spot
as a function of the beam current in an electronfbémp
25 generating system for a colour display tube acco:din
invention. The electrodes 25 and 26 are constructed 1ﬁ
accordance with Figures 2 and 3. From this compariso
follows that, by using the invention, the spot digme
is smaller both at high and at low beam currents, g#
30 of which a sharper picture can be obtained. In tubes
according to the invention a 10 to 20% smaller spot wa
established than in tubes in which the invention was [
By using apertures as shown in Figure 3 in electrode 2
the desired eight-pole and six-pole component corre;tt
35 be obtained in addition to the four-pole component cor
By making the apertures shown to be more or less elon H
the four-pole component in the focusing lens field at

| a>
e
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PHN. 10..752 ° 9 0134059 area of the beans !
can al sg be conpensated as desired or be adjusted at a given value. By :
u5|ng the sane shape for the aperture as in Figure 3 in electrode 26, the  :
si x- pol BHE61Pe@520on and the eight-pdle correction are0t34@5ated. 5 The use
of identi,cal |ens conponents, however, has advantages to which will be

ref err egrbgr 8ENeht Cheaht AR R1SHOME @&%&%a&mﬂ% Y 1, g e Bens
eIectrod& 26 o% | gure_ 2. erture , ﬁm%ture 39 I1n Figure 3 is

subst.anffiphe C?Egﬁnﬁ}"%’i‘lﬁeéi‘bﬁgﬁ% “-TH%‘JI e ghape thr el aperture,
howel gr apeptuté essi int hegptans 1ﬂﬂr@1@:’ﬂtﬁd§tﬁe e2efttion é)ﬁa-rp@@s of which the

| i ne of C n, o4 th e draw n wn. By such a
shape 0$6?%§é%;§§t%#§ t?%e&%?gﬁ p%% e cdﬂ%éﬁﬁéh %ﬁﬁ(ﬁF ”ﬁﬁﬁ?§§j| n the

f ocus? nghe elh%efo;l dd@ytithel eliges GOMPOREBSS i shawewemhi dms Advartagesmisat ed
in add'ﬁboﬁhi@htwbﬂioﬂé Pé’f@rfé’érpﬁéheé‘inagtt:@r apertures 42 and 44 are

substantial ly pear- shape e of the a ertures nOM/dlverges

outwards. The sixE b@?%ecﬁni@ﬁ@%ta%ﬁ Rer j qmpegd k8RS ng lens field
by the elgesrSde and 88 rw@wpznsmp@ﬂt@wuantmldpeﬂeaﬁw 3derpai d

diff | 26
conpar SEAITR 7 et | SEETTanEraL LY edtanfat "Rl onddhay B BT 2l ha
t he flBcaxingfl the said bapextisteerkewevehe mpb's%ﬁdoin atlpmsxrl-anﬁe | ens part !
foll Omeghpdu%%%lé@%ﬁvﬁeéﬁnéxé’@réf A1 &R died ”ﬂiﬁ@%@ﬁ.rﬂ&&@t er of the |

aperture in given direction in electrode 25 the | ens becones stronger in

tﬁat di ?"e‘&'ﬂ-%‘h Pkl the BLRTE Qe Y}é‘?\@ﬁ%{'f:‘tnq sl%lstl't%i'("éd Beafucdt &t rode
25/ By slkaipei ofy tihe ab@ﬂﬁwé othé heigipespole compbmait odeidd i a g| ven

g ! . : :}
nlaz:jgtcltl &e%%ejpﬂérgﬁ 8g§@§?€§fgn€%rf£?i€ %ﬂggéﬁ%nﬁhl S %33 Iovvs t hat
t he df aﬁmb@@tballmecqmrum’e@d i mtartdxetm reelcthe Sfount-melerust be varied

Opposi t@dnx SierPRC Nrid h&éeﬁ&ﬁé@@@%ﬁ&‘%@% e&&s&éanfhtywr edr-the
apertures in_the electroq€s 25- and 26 have_the sane s %é%ﬂ a correction - :j

nevert iEMaR&A ¢ okR $H%% P e%s@?%@%%ﬂ‘?‘\’/éﬁr\é?%g%r?u# Sways stronger

t han thEhe six-pole component which is formed in the focusing lens
field by the edges 32 and 33 is compensated substantially
20 by the said apertures. The different location of the
apertures in eléctrode 26 as compared with the location
in electrode 25 is the result of the fact that the focusing
lens may be considered to be composedof a positive lens part
followed by a weaker negative lens part. By reducing the '
25 diameter of the aperture in a given direction in electrode 25,
the lens becomes stronger in that direction because the
positive lens part is situated near‘electrdde 25. By reducing
the diameter of the aperture in electrode 26 in a given
direction, the lens becomes weaker in that direction, because
3¢ the negative lens part is situated near electrode 26.
From this it follows that the diameters of the apertures in
the electrodes 25 and 26 must be varied oppositely to each
other to produce the same effect.
However, if the apertures in the electrodes 25 and
35 26 have the same shape, a correction nevertheless takes place
because the positive lens part is always stronger than the
negative lens part. The choice of the same shape of the




negatlve | ens part. The choice of the sane shape of the PHN . 10. 752
10 . . s . 0134059 apertures ‘in the el ectrodes 25 and 26 may be
attnactlve for. techl reasons in the productlon As described in
Net her | ands B ! Aﬂ%&icatlon 8203320 wi%h is not yet |afd34888 to public
i nspectian, the astlgnatlsn1of the electron 5 beans can also still be

reduced by M. L Len el SadedaamBaNaNls JbehugeR kel the Lens

fieldis fo ron-beam generating sys The
Iens/electroé@rbdﬁ$@W@ﬁ@d §H@§D@Sbenp¢b$| @dggtnbab Bhedeecrebedpdndlng

si desgzare fa@@%%é%%&ﬁd%t@%&e%&dA&%ﬁ1%%%&%EDQQ@B@901@h§EﬁrEgrﬁéta&@togﬁﬁa'te
to each aoher prOV|%%ﬁaldent|cal co nents for the |l ens eleCtro

opposite to @@ Haspectdendedbie petiomatisgcpfotbe ehgctrre
deV|at|ons5fm@ﬁm@heaﬁe&umeds&hanebefrbh&c@ﬂp®9'makinbothéedeﬁ@eéluﬁeiode

are appr oxt mECHRPRRE s etieell idn W HARE R HNA 95 k8Ened BT °°
i nfl uence onelieetFoncheam lgeaer atingt sy sten t@nbeeﬁéentédeé |§haléens 5
appr oxi mat el % 1e443ldae lcdmpenehts ShollROBk! rsbaaeaagoaths%ugheOEow@bsb ;ﬂeg

astigmati smresulting fromsaid deviations becones snaller
pear-shaped BPPAING: SifeP 2o fREingnsericcihersapd ShwROrRepPENAANE. The
strai ght | "hepet®ures, a2, o@@o@ﬂdeGéoagabh oherchsydprefidiagr 4dentficalti ch

Four-. Csix- SOnPBRents, F68 bkl dendl baettrolef, SBpBRTRRTB kRRPbELE,| "
maki ng t he ap@rt@ﬁe@amnemhdeﬁswébsddiﬁanssashﬂewpdrtan& fhevAevagtinam wit

cbtars of wiirgh Whe ﬁ%%&?%d Qh%%%e@Eth€|%B&o%ﬂ%eﬁyrﬁBEB%EG“SEer%ﬁEéES in
hei ght (corrugﬁted col lars). However, these collars are difficult

manuf act ure HPd V@Gt&PnﬁoP?Q@néFi&FprH§189e§hefBPngféﬁﬁPEe thgkﬁgona
or octagon afedtiutrgsdi arien apprloxtimaltelynegnally apeykur as. al kesalsl of

D0t St SpSHig7 o sty al Medberkd poP e tBLRe BB Bhe kg

conver gence. tyo -lens electrodes is also approximately equally large,
but of opposite sign, as a result of which the astigmatism
resulting from said deviations becomes smaller.:

20 The pear-shaped apertures may also be constructed
as is shown in Figure 6. The straight lines 60, 61, 62, 63
and 64 again are chords of a circle of which the arcs 65, 66
and 67 are still left.

It is also possible to obtain the four-, six- and

25 ejght~pole components in the focusing lens field by making
the apertures in the recessed parts circular and providing
them with collars of which the height, proceeding along the
circumference, varies in height (corrugated collars).
However, these collars are difficult to manufacture by means

30 of polygonal drawing dies, for example, a hexagonal or
octagonal drawing die in a plate having round apertures.

It is also possible to use a circular drawing die in a plate
haiing hexagonal or octagonal apertures. The collars may also

be made oblique so0 as to produce convergence.
35




N 10 752v 11 0134059 d ains: 1. A
ol our:: +di spl ay. tube conprising in an evacuated envel ope which is-conposed
f.a nécK, -a tone.and a di splay wi ndow, in said neck an_el ectron beam
eneratlnaﬁgbeeﬁ5%nth which three el ddtron beans situfBHARIh their axes
-I'n one plane -are generated, ‘whi ch beans are facused, by means of a focusing
lens field, on a display screen which is provided on the inside of-the
dlsplay wnndom/ whi ch focusing lens field is formed between two el ectrodes
"of the el@kaims:beam generating systen15|tuated one behind the other al ong
f-the, axes, which el ectrodes conprise outernost edges facing each other and
mﬁtxfﬁ these edges three apertures through which the el ectron beans pass
fare provided symetrically with respect to the said plane in a recessed
g “part extending substarntially-at - right . angles to the axes, characterized in
§ 15 that the central aperture in at |east one of the electrodes I's el ongate
E:and is fot med i n suBhcobhouerdisplay tubercpupeisimpoierdn evacuaterdensati ng
-ei ght - pol e, ge | Qet us i el e area
E- of the ce% §€ Q{‘%gfr‘l ga?ngﬁééﬁggd 8% hQSn%ﬂg o%trg?%g%n%pir%%lsi 0 in at
. -east onewbmdQHe theseiddeeckranfeleetron Bean geperatingtsystRMITLERI e

'ivCoﬂp0nentwﬁﬂéhatﬁﬁaaeeféétfanSbéaﬁgl§1@@a@@@eﬁ1tnrehgﬁﬁeaﬁéedinrbﬁ@e
~focusing lens field at the

] e_outernost el ectron beans %

kA col our H%@B?a?r?u%%“%§aE?§rn@ﬁl?h &t 3r€2 °%“%?§bt%¥l9%%P?n Hat the
gfouternnstfedg91pg01enssfmebd t.be aedbspiaypscreéy whilchtbmcpromidedi s equal
st odcconathE LhEn8r SBSkndl ATELERy OhihdSu! CRRECR GRS %ﬂ%tmﬂsthe outer -

. t . edge. our displ or 2, 30
?_characterfi@bdlhstﬁatmeﬁlbﬁbﬁeﬁﬁ the eleetrednsoff prapaglesbroRf Peam

el ectron bgaEBatihg §9§£éﬁlsaeeatéaeohe bERihdar €heebERér Odbong the two
Erelectrqﬂegxggtmeﬁlch eiectggdegcgghpglse outermost edges facing each
"other and within these edges three apertures through which
the ‘electron beams pass are provided symmetrlcally with
respect to the said plane in a recessed part extending
- substantially at right angles to the axes, characterized in
- that the central aperture in at least one of the electrodes
is elongate and is formed in such manner that a quadrupole
component and a compensating eight-pole component are
"generated in the focusing lens field at the area of the’
"central electron beam, and in that the outermost apertures
in at least one cf the‘electrodes are formed in such manner
" that e'quadrupole-component'and a compensating six-pole
.component are generated in the focusing lens field at the
". area of the outermost ‘electron beams. "
| 2. _ A ¢colour display tube as claimed in Claim 1,
2 haractérized in that the outermost edge projects over the
recessed part by a distance which is equal to 10 to 25% of
- “the largest diameter of the recessed part within the outer-

15

20

most. edge. o
3. . A colour display tube as claimed in Claim 1 or 2,
30 haracterized in that, viewed in the direction of propagation
of the electron beams, the central aperture in the first
.yelectrcde of the two electrodes between which the focusing

A O A




PHN. 10. 752 * 12 0134059 lens field is
formed, is el.ongate, the long axis of said aperture being at right angles

to the bqid lapg - the edge of the said aperture formni tantially
an ocpagon‘gﬁh‘?ﬁéaggternnst apertures%%eing pear-shaped,H?ﬂéggéqes 5 of
the said, apertures, viewed fromthe central aperture, converging outwardly.
4.7 AreaLkogt ogizspka asgCLa LN i :
characterizég %n ?ﬁa?,géigagggﬁﬁ ?ﬁeénggggkbngéé g%%%agg?%oﬁfo?a%%e

el ectron be@RErteke beipgaptapéshtir anghesnhtosthengaid piererand thet he two

FIEdL&OdeS bayeeer wheCbatheapeetai89rbemsngi ShbstantQaEy 4% &Leagahe, the
ong axis O

f_gaid aperture bein ltuated.in the sajd ane, and_t he edge of
t he said apapéuigef§P%Fﬁﬂ°§gbngﬁgFﬁ?ﬁygﬁﬁnchﬁﬁﬁﬁggﬁag%het Rt eFR%t s
'apertures5befngheubeidnapartyrpearvihwpédfromethé e€dygtsadbf apdetisre ¢ :
apertures, Nj ral aperture, - diverging outwardly. 5.

A col our digg 2@9?%%gnggégfg§m a in Caim1l or 2, characterized in_that,
viewed in tfhe directiBnceloprofagaiaBntubet as elainedninhaimt he 20% rat

?pertgre in?hhﬁabﬂér29e§|iﬁttﬁda$ bebweaninhtrE §heetocosi b8 pEOSagaeiéni s
ornea Is e

.angate, .the | ong axis said _aperture being at, right angles to
he sai d ol ShothRqeLREEEREcOsRE R Chs; HEAFERE FEET GTEF ni” CHhE S9N [y an
oct agon d deléactooder absthepewouetechbrodgspbatweanpedich hehedfesusing he
said apertuighs ¥iewgdigoebERBNTIE CeBhERLeAPERL ULGngCORYST G NDayt var dI Y.
6. A colour display tube as clalfred in a|n1%, or 5,
char act eri zBReFRUFfaPeing pahratfadpdn tpersaidsphanef apdetneyedgeset| es
twapezi uns ¢naveagangpertueedEyrAingN¥abstin¥igVed &nodttagokeahd athe

aper ture and bel ng. ¢l gsed, o0 Lhe 30,1 I3k de. 200 oLy 1 N8, QUL 8L 08 PYefLCS OF @

edges of the said apertures, viewed from the central aperture,

diverging outwardly. _
5. A colour display tube as claimed in Claim 1 or 2,
characterized in that, viewed in the direction of propagation
of the electron beams, the central aperture in the two

2 ojectrodes between which the focusing lens field is formed

' is elongate, the long axis of said aperture being at right

angles to the said plane and the edge of the said aperture
forming sﬁbstantially an octagon and the outermost apertures
being pear-shaped, the edges of the said apertures, viewed )

25 from the central aperture, converging outwardly.
6. A colour display tube as claimed in Claim 3, 4 or 5,
characterized in that the pear-shaped apertures are fqrmed_
by isosceles trapeziums converging outwardly or inwardly
viewed from the central aperture and being closed on'the

30 inside and/or the outside by arcs of a circle.
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