2130004 " CATHODE- RAY TUBE" The invention relates to a cathode-ray tube. A
cathode-ray tube is disclosed in Netherlands Patent Appli catlmw

| apeNopen to public inspection, and 5 conprises in an e

en@pe means to generate at | east ona el ectron beamand to forma
cross-over behind which, viewed in the direction of propagation of the

el ectron beam are provided succe<arNeDErRAN T@BEE! erating pre-focusing | ens
( conmprising a first and second |ens el ectrode centred around an axis,. and
a main focusing | eff8e daYpREiPnEekRtepctesa eatdodeexayr bekes, the | ens

‘el ectrodes in use Aeidthosordiycche0ia akisga aameseh@ﬂamanﬁaceﬁccat hode-ray
tube can be usgd f.or_dis .Rg ochromatl Jrul ticol our pictures, for
exanpl e_tel eV|§?polﬁcf)flcotnur%e@é6§ ]fé open Gk lh%ls‘é‘s?ﬁ%‘leat Hode-ray tube is
a displ Ay tubecomprppessiingam epropitay enveders mBanh ta gedrade-atayedstbe,

however, may abio eleciisftbddd hEE XoUedint b U R3s-bvb MlicthaCaffn, Ngi GaLhode- ray
tube is a cameratﬁ_lu %fhaw nggg lg’hot osensitive, for exanple photoconductive,

| ayer. 20 1 E°hfAh ORI L 5 DB | VECEERP BRAP A58 to form a
Cross- over arpravided Ispcéensipelibyunaaddellotiringnpisifongiag emat hode, a ’
control grid a2 AROGCE RN Leckds L8030 ATDI DG L Jengyate an

el ectrogy beam by neans a sem conductor device as descri ed |

Net her | ands Paifbmu?spﬁpﬁcaaﬂabh fpopsime) legg Gomprising at leasub tpabl ic ¢
i ngpect i on andeltefat{-mss tHe ténd @18t ErodedSir eyerbexwler&a.paéa iggub ar | yI the
cathode-ray t g d in the published Netherlands Patent Application
7902868 conprr‘goggggg E’?dlé & Cont r ol grid, a first lens electrode (terned
G2 in said Appli c&tqaémd%:ﬁdy atubecenrd bberasdef@'ctdﬁ-edby@nermdcl&o@attn 30

said Patent App hﬁﬁéld@@Aur platU%eGatfHQdexadaiQtEéﬂevgiidi QﬂékJ}EESt | ens
el ectroge ensure eration of anlngl ectron, beam wh 'S ocused into a

Cross- over p"'raS & FaHhodenEan iteRe isepsiapday rtb‘B‘é °°H?§1%’r’{§s§ over is
di spl ayed on t&l@ptlassplcaqetscresmho& ddvbodeiihp desbeg yhdusher bynagresls® bBé one or

Hla)_:/g Locgzhngudgﬁasgas redord plctumg SﬂPLhPAhSQLé‘é’%ﬂeO&&Q&S’:‘ﬁpL@é’e 35" een must
g d a cameéera tube having a photosensztxve, for example photoconductive,

layer.
20 The means to generate an electron beam and ﬁo form a cross-
over are usually formed by a triode consisting of a cathode, a
control grid and an ancde. However, it is also possible to
generate an electron beam by means of a semiconductor device as t
g described in Netherlands Patent Application 7905470 laid open
25. to public inspection and to focus it to form a cross-over.

More particularly the cathode-ray tube described in the
published Netherlands Patent Application 7902868 comprises a
cathode, a control grid, a fzrst lens electrode (termed G-2 in
said Applzcatzon) and a second lens electrode (termed G-3 in
30 said Patent Application). The cathode, control grid and first
lens electrode ensure the generation of an electron beam which
is focused into a2 cross-over in the proximity of the fifst lens
electrode. The cross-over is displayed on the display screen
of the cathode-ray tube by means of one or more focusing lenses.

3 The spot displayed on the display screen must have a good quality.



2 This neans that the spot nust have small dinensions and be surrounded by
as li-ttle ‘haze as possi bl e. According to the published Netherlands Pagge
Appl i cation.7902868 a spot having a better quality is obtained by usi
conparatively thick 5 first lens electrode and by ensuring that~&"
strong flat electric field is present betdween the first and the second lens:
el-ectrodes and/or the main focusing lens has a | arger object distance than -
has been usual sagf:ar rding to the . said Patent | i cati.on the
pre-focusi ng of t elge EC f%h%gb@éfmg%%/t fnﬁ% P?‘?%tsmgglcg %erngs‘?{')'hsg agg) be

focusing | ens is §eeundgp|by asilithla ddzeoms| posgibleastAcsprdimgl to theluced

after the cross- gublishedNeMBEt NRAUE Facehd App HU2OVSITTDI 86865 GhbP ed vl Not
| ead to an opti mimr esu i.s theref an oleect of the invention to

lt. It re
i nprove the spot HoaFiFy s &5 ﬁ%ﬁéy?‘gﬁyt‘tﬁé‘? gomparatively thickqr ding to
the present inverfiireh Yeheredersrodeoaiddbyl emsuringotieatr aystiruhe fdarmlesinig i n an

evacuat ed envel opg .IRaRSpiddeAE RN e 225 RO%HE! SLLEON AEAUTRRD L fOrm
a cross-over behind, whi clp"l, viewed | n the direction of propagation of the

int .
el ect Ron. beam ar@IMHFrEWiR focuswie, Legp has Aclaresr 2hisgt Adstance than
pre-f oCusi ng | enshaeobgeni ssuad so ffaf St Acdbrabgpre thensaidl Patenedippleedvion

around an axi s, ' A i I LLS| tes £ns

ol et rodes. wner cha FreebflecE &F B LELA-60 Wby Wng'iei - SE 3L LEY

el'ectrode Ts snalfogpsingalensyie erefrraliivnredininaged toyeisigsr leass $trongly first

|l ens el ectrode anddtéa gffCthe/Rrdds-over. SPRePthedesd f tbetmgmetnl@@csfi rst

and the second | ens el egft%)odes is,smaller than 1 S-eff being defined as
ion

the mini mum of t FEFLAkE nphhepd to, AR PRFHRUFGTESULE. o1 1 i s the vol tage
di fference applied irmtuse thetefoern 4thebpmtortl thadinvension| tndmptoyet thedes and
E(z) is the el ectdhbea|uali®) 9nSd LEOWIE-F2Y stdd19 I N use between the first and

second |l eng electrodes on'the axis as a‘function of a place z on the axis.
According to the present invention there is provided a

cathode-ray tube comprising in an evacuated envelope means to
generate at least.oné electron beam and to form a cross-over
behind which, viewed in the direction of propagation of the
electron beam, are provided successively an accelerating |
20 pre-focusing lens comprising a first and second lens electrode
centred around an axis, and a main focusing lens comprising at
least two lens electrodes, wherein the diameter of the aperture
L in the second lens electrode is smaller than twice the diameter
B of the aperture in the first lens electrode and the effective
%5 spacing S-eff between the first and the second lens electrodes
is smaller than 1 mm, S-eff being defined as the minimum of
. the function

- AV | vherein
E(2)

30 " AV is the voltage differénce applied in use between the second
" and first lens electrodes and E(z) is the electrical field
strength existing in use between the first and second lens

electrodes on the axis as a function of a place z on the axis. .

The invention is based on the recognition of the fact that

35 °  an electric field variation must be created between the first -



The invention is based on the recognition of the fact that 35 .an
electric field variation nust be created between the first 3 and second
| ens ctrodes such that the edge rays of the generated el ectron beam
imTe ely after the cross-over are bent so nmuch nore inwardly than the
remdi Nf'ng rays, that the edge rays of thé electron beamin the main
focusing lens are 5 no | onger edge rays. The result of this is

agai n that the sphlerdecahd akas raktorded dig fRicNtfOeusd Rayd @2SerRCL S upon

ot her rays than the sph'rilcaL aberrat.i or}l.of t he_beanms in the $re-focusi ng
lens. As a res@FPeie? {18 1Pt 4 AT YAL Ve AF oAb EYS SFPLHOBTT A8 whol e

el ectron gun sysbent ise wghichi dexk dweardly tmenethreayenadhidgdieapd echaonhbeam as a
result of which a,decLeass efe BEcibh&danOia e RRNCEIGBInARELS @LLON N the
spot is ohtained. Consequently, w th beam currentsremalning the sane, the
spot becorfes smalPPelonght §98e i FoundBl 155ul el Hifelst H8ALT (FhERENE] ect ron
guns used so far spheriiRel \wberpdtion off thd@math efoktsingl 1ekfs acts. updelodhdret ween
the first and the_second ns.el ect.rodes s determ ned by the spacing

bet ween sai d el eé‘?’(%%g%‘f ttlhﬁe$p %ﬁle%asll gﬁ%rrg “irhgga%'éar?%armésyﬂ' r‘fngai d el ecty odes
and the potenti alpsetiocuging tensct r ddes. resulh@icthys . r thes tptal Bpheniecal ocustng
lens are suffici gpédratbenbsi takRdde Wheit bl Gulli HRERTisORidiREd ARRET Ure 20 in
the secongy |l ens el ectrode i s sggller than tw ce tgifdl aneter of the:

aperture in the PPFSEFERE BreELeTda H53™ 8 Br1ss
between the firsbfamd efizendef ¢he sphecicdaddemrrstivnnid ehetdpan is nm as was
al ready indicate . The elg ' fial t LS. the two | ens
el ectrodes is fi ggﬂntt)%/-QQS bg&te%%ﬂéelyf |"r%'st'%1 %re!'rl'ni ggﬂrigégsﬁegg%%gpﬁhgcga%'of t he
~potential vari atitbh s&PBrRpcePRs griklernwids [uryounded pyy/logs Bagze than in

the electron guns used so far. The variation of the electrical

1 field between the first and the second lens electrodes is

determined by the spacing between said electrodes, the dimensioms
of the apertures in said electrodes and the potentials of said
electrodes. The edge rays in the pre-focusing lens. are
sufficiently bent inwardly when the diameter of the aperture
20 in the second lens electrode is smaller than twice the diameter
of the aperture in the first lens electrode and the effective

spacing S-eff between the first and second lens electrodes is

smaller than 1 mm, as was already indicated. The electrical .\;)

field on the axis between the two lens electrodes is fixed by
25 the first derivative to the place z of the potential variation
along the axis, hence

E(z) = - d V(z) .
d z

The potential variation along the axis with given gun dimensions
.30 and given potentials on the electrodes can be measured and/or

computed. The sﬁacing between the first and the secbnd lens

electrodesis preferably smaller than 0.8 mm. The lower limit -

of said spacing is determined by the potentials at the electrodes

and the electrode form, for example, the presence or absence of
B . sharp edges. The spacing may not be chqsgn to be too small,

for example smaller than 0.2 mm, because in that case

& el fflesrese o
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The potenti al variation along the axis Wi t h gi ven gun di nensi ons 30

and given ‘potentials on the el ectrodes can be nmeasured and/or conput ed.

The spaci ng,-between the first and the second | ens el ectrodesis prefera@?%b".
smal l er than 0.8 nm The lower Iimt of said spacing is determned b Ae
potentials at the electrodes and the elecarode form for exanple, the
presence or absence of 35 - sharp edges. The spaci ng may not be

chosen to be too §i§%|:hcaf106réi>&66m4sem§)ﬂal:&?£ than 0.2 mm because in that
case = 4 electrical breakdowns may occur. Cathode-ray tubes in accordance

with the invention hat?mgde V@r?‘bﬁﬁo’d‘ §ﬁ?ﬂrdqﬁ%ﬂ with she ismentisachqviing he

di aneter of the apefekyirgdodnspolieqialicy arensbreima i pdfei Sianstdd ef dnigan 0 9 mm
and 5 t he dj er .of .th e r e Seco I ctrod

amal Ter than 1 6 tareerd iR el B ARG LRI (5T fed BSH 1.5 Sl B
el ectrode Ps equathet sumetsmﬁt Hin Bag¢ttpregitakhe Gesq’rel él@miecrtreﬂe tike

aperture in the fids3ted @Agn al.8Ci, osle if thd dlmtapaﬁ e RBEVMRRE im@hé' rst
and the second | ens e% ctr oxi nat el %/\Péqual

O%F r appr
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negli |y snal | .difmeter e§cthe aperewté dn thiel Eimsowlds ekgnitabdwed arglchescri bed
in greater detai |spaQY5§'\@¥tv§genemhest Wu; the;e% £48'GEnd Qelefroqggquanyl ng

drawi ngs, |n whic ure or| zont a I tudi nal
seigti onal View tkﬁ"b‘dbk”améa%l’ﬁﬁ?f@mi‘é%%yt B‘b‘é‘lrrﬁ‘dé’ frmmc El @adidihithof he

i nvention, Figuretha: b&:u&rémgbf leEdicsE Gireahmy i iRVWndédligivlly ema10f the

el ectron guns as use at hode-ra ube hown,in F|

Figures 3a to d show ggﬁssengfm entg"rogn‘Ty'rlal:H C %ﬁg‘fxlpua“h ‘g‘% f”fd&r’fgfd Vi ews
of a nunber of eI’é’cB?Qﬂ#egLﬁﬁalh Qur‘@Y4°§Mmpltehewvarrﬁerremeott:tm function

[err] for the el eg‘&a‘eghngy@dasmsllggy\nnl auchgures [err] to [err], Figures 5
and 6 agaip show det aI‘LI S & clcordl

Ires, i
is a ggr1zontafJQOngitudinal sectional view through

I ens

a cathode-ray tube made in accordance with the invention,
Figure 2 is a longitudinal sectional view through ene of
the electron guns as used in the cathode-ray tube shown in
Figure 1,
20 - ' Figures 3a to d show details of diagrammatic longitudinal
" sectional views of a number of electron guns,
Figure 4 shows the variation of the function -AV/E(z) for
K~2 ' the electron guns as shown in Figures 3a to d;
" Figures 5 and 6 again show details according to Figures
25 3a and 3¢, respectively, showing a number of rays (electron paths)
of the electron beam and with a number of equipotential lines,
Figures 7a and 7b show the measured inténsity distribution
in a spot obtained in a prior art cathode-ray tube, and
Figures 8a and b show the measured intensity distribution
30 in a spot obtained in a cathode-ray tube made in accordance with
'the invention. o .
' Figure 1 is a horizontal longitudinal sectional view of a
cathode-ray tube for displaying coloured television pictures,
hereipaffer termed colour display tube. The colour display tube

35 comprises a glass envelope 1 which is composed of a display
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and 3c, respectively, showi ng a nunber of rays (el ectron paths)

h,:show t he nmeasured intensity distribution in a spot obt al ned.in a

of he el ectron beamand with a number of equipotential |ines, Figures 7a
art cat hode-ray tube, and Figuresg8a and b show the neasured ‘

int'ensi ty distribution 30. in a spot obtai ned in-a cathode-ray tube
made in accordance with the invention. Figure 1 is a horizontal
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electron beams sztuated in one plane are deflected by a system
of deflection coils 16. The electron gun system 5 of the
illustrated colour display tube consists of three individual
electron guns 6, 7 and 8. However, it is also possible to use
the invention in a so-called integrated_eléctron gun system, as
described, for'example, in the already mentioned published
Netherlands Pétenﬁ Application 7902868, in which the electronm
guns have a numbér of electrodes in common. Examples of other
cathode-ray tubes made in accordance with the invention are
colour display tubes in which phosphor dots are used instead of
phosphor lines, mpnoch:omatic.cathode-ray display tubes and
camera tubes. ; _ | . | _

Figufe Z:is a longitudinal sectional view through one of
the electron guns as used in the cathode-ray tube shown in .
Figure 1. In the control grid 20 is present a cathode 21
having a heater element 22 in a cathode shaft 23, which shaft
has an emissive surface opposite to the apertufe 24 in the
control grid 20. The cathode 21 is suspéndéd_in the control

grid 20 so as to be elegtriéally insulated therefrom.



descri bed, for, exanple, in the already mentioned published Netherl ands

Pat ent Application 7902868, in which the el ectron guns have a nunber of

€l ectrodes j.n cémmmon. Exanpl es of other 25 - cat hode-ray tubes nad
accordance with the invention are col our display tubes in which phosphor
dots are used instead of phosphor |ines, gnbnochromatic cat hode-ray displ ay
tubes and canera tubes. Figure 2 is a |longitudinal sectional view through
one of 30 th I used ci Qdesd t ub own in
Flgure 1. 1n {ndvesapee MRLGHES @S0 BRIl DEna Qo000 28 LB o1
el ement 22 in a capsriher &gtchSSe“\chﬂ%F\'éﬁdF #&saaln'eeﬁf?glgme 199# fimce

opposite to the apreé to\ﬂé&t&ﬁglﬂsbt@ €GBYd." Ol THR' 16hs2@1ectrddd Q@-tﬂﬁd?? 21 is
suspended in the %ont L ari t uQ a&ato be el ectri caltlg%/ sul ated
t her ef rom Rode WhT ¢h - F B30 FSUPLIE dePens W18 f988S 5

constitute$, togeﬂﬁ?ﬁes\/\ﬁmﬂl%mgse%@nde ellectnodele a26, alaopkmwhocusSucigmeéms i n

the operating di SQi&%rB&@Qensesben .88 b%l &4 adles cgﬁloﬁg-Q'a;h&b%gﬁ;c{leEn
constitute the nain fgcu5|n focusing 5 | enses

consi sting of nor8°¥F E‘[“ieoag'g‘ éP% %V%‘E)“RHO\AM Such main el ectrode |enses
can ai*sb be used in aThbatcachisierayy tubes madie ihnackeeddntancizhwilid) ikveation

nvention. The Chipdtis WhelHAERIREE 20 098 AAICFl 10 BEJBNSRLECD ™

al so use e ectron ns In which t eami s near t he
CrQss- over as i sthhEresssaver.ops chea g €asen fanetxéGPIStsal-leéumdeﬁtates

Speci fication 429ﬁ2eékcospehmfﬁiaemzf QD9 SN Sor nVYliet Brdn Budie N dnS cHl&fhlee Ct ed in
the main focusmgblens j ag amratlcally a detail of a

ur
| ongi t udi nal sect V|eefg? #d 1%6&5@’?*6%&‘%‘6&% eguns 15 i ncl udi ng
t he gun shown in Fi guFegt@es 3aThe Sebow dhagravmetisadly rhéetalibcifr edes are

-shown only on one;gigdeudinal ecfidhtlSview dHQ h@%&'%e%@r‘:ﬂ%ﬂhmns' ons of
the cathodg 30, the coptrol grid 31 and_the first_electrode 32 which is -
af%?lPHtPg the gun shown in Figure 2. The sectional views of

al so the anode,
the electrodes are shown only on one side of the Z axis. The
location and the dimensions of the cathode 30, the control grid
31 and the first electrode 32 which is also the aﬁode, are the
same in all four figures 3a to d. The dimensions can be read
20 from the scale division along the Z axis and the R axis.
The voltages in Volts at the various electrodes are shown in
Figures3a to.g; _
\_J | ' Figure 3a is a detail of a sectional view of an electron
gun in which the second lens electrode 33 comprises an aperture
25 34 having a diameter of 1.50 mm. The diameter of the aperture 35
in electrode 32 is 0.65 mm. The spacing between the first lens
‘electrode 32 and the second lens electrode 33 is 0.8 mm. The
»electron gun corresponds substantially to an electron gun
described in the said publlshed Netherlands Patent Application
30 7902868.
Figure 3b is a detail of a sectional view ef an electron
- ‘'gun which is substantially the same as the detail of Figure 3a.
However, there is a difference which 'is that the diameter of an
aperture 36 in the second lens electrode 37 is considerably

3 smaller and is 0.65 mm.



~described in thet*®SFBPHEHR i ¥h

sane in all four figures 3a to d. The di mensi ons can be read 20
fromthe scale division along the Z axis and the Raxis. The voltag€s in
Vol t the various electrodes are shown in Figures3a to d. Figure 3ais a
det@of a sectional view of an electron gun in which the second | ens
el ec&¥ode 33 conprises an aperture 25 7 34 having a dianeter of 1.50 nmm
The di ameter of the aperture 35 in electrode 32 is 0.65 nm The spacing
between the first |epsgkesd riedﬁs32aaiadailhefw@eadldnenalehe&ft efde 33 is 0.8
mm - The el ectron gun corresglgnﬁ%e,?sH Bstantla to an_el egd r.on,,gun

e Ilﬁ'hecf?rF% Re aRﬁf)f“r(?’a P on
7902868. Figure Sirond lende¢lmckrafe 39 secthomake wisevheoflizmeter exft toh gun whi ch
i s substantiall yaﬁ&%uﬁé”‘% %F&E@ted%mblutoﬂche':bﬂ%ﬁﬁg IpcviVRiEEirkbEre IS a

dlfference which 1s that the diamet@r of an g:P ure 6 |n the second | ens
el ectrode® 37 is tantsPlRtands 32nand Ehe gRECR% L fhrode 39 £ 98 3c is al so

a detail of a segi4d emal view of an .electron gun in whi ch t he di aneter of

| the aperture 38 in the sec qéloe t%{]t &Ero@gcggnkﬁ Jilkg ds@tgﬁea%cgm di arreter

of the aperture 36 |ngf1"gu € spacin et ween I rst
| ens el ectrode 3gumpd mehsenemmeﬁélehmwélseeqeg ohi0y 6D = fin Fi gCT-D'e

3d is a detail Sr&z&@&hhoﬂiﬂ s¥écﬁ1\ﬂ/ 0dnsaB1&Jte6dd G0, Bt tHe Whigdacan aperture
41 having a di aneter of

rovi t he, se | ens _el ectrode )
40, but the di st 2§feserFhe’ g“l’ie‘f g Pﬂsrgfecéﬁ%fl gnd“‘l@s el ect r odes o/
32 and 40 is 1.51r8mmmFi gure 4 shows the function [err] In the curves Ato
D, respectively, f‘”pi{lﬁ- S:!ftslt'.@&é Qs ARRMbd DAV/@:'{'E?%?’&\& Quitbs

respectively. For these situations, the m ni rmgn of said
function indi cat&ckohy, tneerestinely | fppshe situations Sh°"’“ in Figures 3a |
to 3d, respectively. For each of these situatiomns, the
15 ~ minimum of said function indicated by the broken lines
represents an effective spacing: S-eff. This,mihimum value

depends on the electrode dimensions and the location of the
lens electrodes. It has been found in practice that the
_ diameter of the aperture in the second lens electrode must be
20 smaller than twice the diameter of the aperture in the first
- lens electrode and the effective spacing S-eff must be smaller
than 1 mm. In that case the edge rays of cheuelecgron beam
_ immediately after the cross-ovef are bent inwardly considerably "
more than the remaining rays.

25 _ Figure 5 again shows the detail of Figure 3a but this time
with a number of computed rays 50 (electron paths) of the
electron beam. Moreover, a number of equipotential lines 51

~ are shown. S , .
Figure 6 again shows the deta11 of the longxtudxnal

30 sectional view of Figure 3c with a number of computed rays 60
(electron paths) of the electron beam and with a number of

" equipotential lines 61. Both in Figure 5 and in Figure 6,
. adjoining parts of the e}ectron beam are shown one below the

other.
3% -



represents an effective spacing: S-eff. Thi s m ni nrum val ue depends on the
el ectrode di nensions and the |ocation of the |lens el ectrodes. It has been
fiound in practic¢e that the dianeter of the aperture in the second |lens . <
el ectrode nust be 20 smaller than twgce the dianeter of the apertur
in the first lens electrode and the effective spacing S-eff nust be smal

than 1 mm In that case the ed(%e rays of the electron beaminmmedi ately
after the cross-over aPethSeftes ﬁ?ﬂaﬁ&?yﬂheﬂhsﬁ“dﬁﬁf%r"yﬁ ifereidenehlyt berer enai ni ng

rays. 25 Fedge eafs agaitens hfusthéhaneleteai |beah fhagUie tBa Maglrd Bi s tinme
Wi th a nunber of gpgggggg(} rays S0 (electron paths) .of the electron beam
Moreover, a nunber of equipotential lines 51 are shown. Fi gure 6 again

shows the detail of t F&syrspgia gad Al sisy from twemuresidy rereendifulmure 3c

with a number of eDrRuicd bayeasbibd( eh@e;ueyumaém)mﬁfn tha %&CBEOJW beam and
Wi th a nunber of gaui Qotentlal line nFlgbl[ aﬁdln Fi gure
6, adj oi ning part S5 cr%?'é@tfr%r?rb% ﬁrére&egﬁ%g%e FBYGPS fa "’B‘t‘lh@?- 35
8 In the el ectronslgilwmskmmnalﬁgﬁsguame@ e orspuadabdtengbrye déskydbutips ar e
bent further intogf Qesp&el%tmglé&rab%ﬁlmﬁeléaew&gama Uflihe Fh U €S 72

and 7b~5how fromtwo nutuall ger endicul ar |rec i ons a neasured
i ntensity di stri-bth a6AOTIINEe S35k B ipvaptiatay Lomeanisen of Biguses da

el ectron gua. Farfili 8@ SanaF tyiate £7bS aiv8b Nshdkts auhak OgeUSpdtAGEYitq JEeasur ed
intensity distrib ts T gely n used _in a _cathode- W ay
t ube made in acco%fdéé:ggoe‘{ \%lmfil ussgﬁ | Eﬁt\llefalnta gh° M 0 t%le “‘ag%n1 “otCPIGUE &SR 10

and 8a and Fi gur ethe7inyangien @h@ﬂmléimﬂ’lx Wétsﬁmﬁhqu&hﬂ wiod pamorlagtt ron gun
used in the cat hoghreck2on lguRe made in accordance with the |nvent| on is
considerably better than that of a prior art
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el ectron gu 9 CLAIMS: 1. A cathode-ray tube
corrprl 'si ng ”mmﬁvacuat ed envel ope neans to generate at |east one electron

dto ,,tm’ﬁm behi nd which, viewed in the direttion of -
gat i on beam are provided successively an accel erating
using | ens corrprl sihg a first an¥l second | ens el ectrode centred
around an axis, and a main focusing lens conprising at |east two | ens
el ectrodes, V\herGIiAmMshe di arreter of the aperture in the second | ens
el ectrode is s df? e di anet.e of .the aperture in
the first lens e ecﬁ cfdé E dr?’hé“ ?fC(?&‘?T’\?é“%p“é\‘cF?@véc‘é’f:Fd BEVGERRE t he first
and the second |mags cioccgeneaydes atsleassl b eléatirod beam fhdetd Moemng defined as
the m ni num of t [ I |
di fferenge appl |Jggs%%ge@&%ﬁeﬁh}ﬁc?’h\gﬂg‘é@ogﬁ]tg'ﬁd&f{e%g%éﬁ gprxﬁéeéca??%aes and
E(z) is the el ectlr FRICIPFoR Reqmertfin PERYided ng‘cF?Ps&gélbbét‘vﬁééﬂl?ml!‘Srst and
second | ens el eqireotnssdig tlefs ohPriding 4 EDEdd and Qfec&ldollaﬁéa ele®iolibe axis.
20 2. - A Cat Qped argt}/n rtx)eax?.‘g Cl gl nEd I r}ocus:m i]'é 8 com; I:I.r‘ll.the eans to
generate an el ecton béam conprise & cat hode, °& coft rot grlpa 8 &k angg
the anode al so fleeat rigyot krnsf Plfeﬁtr?‘ims Werein gile. d@meterAOGattmodmerttayetu as
claimed in C ai Malegy szcorms.@a alaéteroapeﬂ;l bkl et Ve édleesmom.deeas
electrodqoandthef rst lens 2 ectr%reels smal | er th% mm 4.
°§F°dﬁh ectlve

A cathode-ray t etB% aB?ﬁ'i"I’fﬁd“} ﬁh?]fa‘i"ﬁf fens the ef

spacing S-eff between the first and the second lens electrodes’

is smaller than 1 mm, S-eff'being defined as the minimum of the
function -

- AvY , wherein
15 E(z)

A vy is the voltage difference applied in use between the second
and first lens electrodes and E(z) is the electrical field
strength existing in use between the first and second lens
electrodes on the axis as a function of a piace z on the axis.

20 2. A cathode-ray tube as claimed in Claim 1, wherein the means
to generate an electron beam comprise.a cathode, a control grid
and an anode, the anode also forming the first 1lens electrode.

3. A cathode-raj.tube as claimed in Claim 1 or 2, wherein the
‘spacing between the second lens electrode and'the first lens

25 electrode is smaller than 0.8 mm. _

4, A cathode-ray tube as claimed in Claim 1, 2 or 3, wherein
the diameter of the aperture in the first lens electrode is
smaller than 0.9 mm and .the diameter of the aperture in the
second lens electrode is smaller than 1.6 mm.

30 5. A cathode-ray tube as claimed in Claim 1, 2, 3 or &,
wherein the diameter of the apertufe in the second lens
electrode is equal to or substantially equal to the diameter
of the aperture in the first lens electrode.

6. A cathode-ray tube as claimed in any one of the preceding

35 Claims, wherein the spacing between the first and the second

lens electrodes is equal to or substantially equal to 0.4 mm.
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the diameter of the aperture in the first lens electrode is smaller than
0.9 mm and-the dianeter of the aperture in the second | ens electrode is
gmaller thap 1.6 mMm 30 5. A cat hode-ra I Mle n C g 1,
2, 3 or 4, wherein the dianeter of the aperturg‘“mﬂm“ﬂum ns @
el ectrode is equal to or substantially equal to the ditamBtef of the
aperture in the first lens electrode. 6. 10 A cat hode-ray tube as clained in
any one of the preceding 35 Cl ai s, wherein the spaci ng between the
first ‘and the secd@nd lKersthelleviayotde ¢ansgrurtiedtandoarizpbed &nt ¢peirkye equal to
0.4 mm 10 7. gubstedtNdf-d2KeddiRBe £2054ds et QG BEFRRAGH chOadPer at €

substantially as herginbefore descri beqtvm tg reference to and as .
illustrated in Fi §aridduatmaged anhigyred L 12 %8R fhalyithy 2F°30RANLR8 5 10 15

20 25 30 35 drawings.
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