PATENT SPECI FI CATI ON (11) 1594431 (21) Application No. 3360/ 78. (22)
Filed 27 Jan. 1978 (19) (31) Convention Application No. 165 109 (32)
Filed 2 Feb. 1977 in (33) United States of Anerica (US) (44) Conplete

Speci fication published 30 July 1981 (51)"TNT. [err] HOLJ 29/46 31/12 (52)
| ndex at acceptance H D 34 4A4 4A7 4D2 4DY 4E1 41(11 4K4 4K8 9D 9Y * '
. (54) FLAT PANEL DI SPLAY W TH BEAM | NJECTI ON CLLEANUP * (71 Ve, .
CORPORATI ON, a Cor-__ el ec ns:in i nto t guide travel th orati.on
or gani zed ‘under t‘hd).lA{\lHENTt E&ﬁfﬁﬁ UI d8 t ho]t594123&g any of

the~State of Del aware, United States of Anerica, parts of Thi s

Wil provi-gg ShRst 0, c‘;lﬁgj 19 aza,q ty Nof New
uni f or y%- %Eﬂl O%nfl’?pﬁ”%ﬂé %h@: %\? (99 ,',,’ bt \: States
of Anerwa 5 QN fhno if&4 \*“& eclare
t hesinvent | \g% 0 -have: X ¥ such
pray th 49' !Jl% tecrgg%a%%é{ Sheg ?éj“??'sﬁs%nd preC| si TR Y I nj ect
all of 'r'_a' by which it is to be’ ‘s\ RMWRRYYy/ into
the gui de - E ?ﬁ) g caus cul aNg #bed in and
by the fol | ow 1Y ¥ ﬁ%@?@@‘?“gﬁgﬂ ‘?%%35% ‘sUCHET" 60 10 ing
statement: -~ ' (sq) FLAT PANEL DISPLAY Wrtd @E@@Mh‘ibﬁ@h@lhﬁmwﬁp ard ‘expensi ve
to make. The present 1nvention reI ates to a fl at Therefore, it woul d be
desirable t{@@lpe e BCAO mdnod; splay déctrbimeinjedtpd mmmtm docdrayeleme achi eve

this resul orsrtwn Zﬁ qubﬂmﬁhﬁﬁ%’ ”ﬁg’g Zel ect rons
which is s %gkg@ﬁff §z§ kg

confi neds Yérn ﬁmﬁpmsmsm o na&m and
parti cul arlieyeby dedlaye @h;l lmgm m;‘swhx@ew cbe pwwblad!ebava amuursmury Obiuch ocu3| ng

guildes whi “‘ | I's which
e B R B %éﬁ’f et veen'

beam of 1@l iag stawnenti-nj ected i nJ ect | on egdewdndﬂe fciilt mRSRERbivel emgw des.
therei nto by % @!P tw@&bﬂﬁmmhlemmab aﬂe di spl ay

whi ch t\/\egﬁf;& jsol Jegf‘;%ﬁf ﬁ%ﬁgﬁﬁgﬁ? ;‘:“”m‘mg ngh evacuat ed
envel ope henien mﬁééﬂd fﬁ infdA &HnbB | NGn Gdébrdenck Withthe vﬁﬁi ﬁQQlisBﬁ?mSS

stanti alt$ ybeams;tarl m}smsemdeondaieelmludssla@m ofrfeca:slsg guides r enoVi Ng

f th dwa EOé whighy serv d'b th
o et ons S Gpid e TR0y Tk Spe R
gR

posi tione bamewﬁ u@l& p’inélﬂisﬂﬁy Wwiticl € Geen. theNdldctt sea@p@@sﬁdu emd back
wal |'s ap@l incliades an évacvated cttvplowélamdt dxbf drgeh forusing \guillé isah eliﬁrozibea;p aced,

pakal l el s fo Bl cthe| ectrons®
W ';fi% L sﬁ“'ﬁfdn %m&@ﬁ&‘“ﬁ:@%&m. g, Gl de.
port wal | singtides apps ﬁd ﬁkmall‘ﬁ Bfd ethat the Electros wbuRMimpigge ondtali®en7hannel s

vvhleich oﬁ%nspa@d rp walls Fyxteotiag 1 thes fogus mng (hHeedlections’tial |y a
gun secti o @@gﬁ%@g@ﬁﬁ‘@ﬁgs“ ?ﬁg‘%“gé‘f‘d"a formof a flat

panel dls sQfhfch d:a&%dﬁwfaqch EL1NE 2 pérSpebtive@iety, paithly Pl ay
devi ce \/\hla:hunemo:em@ ptigsphdyescpere sals mkexamta ,onf acfornt of @ Satgpagelnlisst 8Quct ur e

whi ch i 30 #crasuthe inger sucags ¢ a Vise vr%%scaaﬁ&ba#v @etpvqswé FI GURE
26 a sec éﬁ?ﬁ’o %&&@Fgﬁ%“ﬁﬂﬁ@ e*f‘txf“ ﬁ%g%%s@mﬂ&:wasa%of the

char.  of @Rfuitonis liaqUaung Gickic. | Ot ARcHRdR Namdoiiie id Blodas ol | east
~one beam fugls. é‘&@‘h ls M tehst tolye bpma@umaeh nwish the present invention: 85 hann® . Al ong
t he chafhefhennd o Rl {Iglhg%‘& fg&@:&g‘" °§ rtion

gui des thr £guidd! 6 f oc'Usi ng
guigde in aheamrm‘mmansiﬁh@uﬂeslervemecénﬁwm FG wmasimmﬁwﬂ‘ltmmm with the
pr & ent B . ”,. RE 3 wlnch 9| GURE 4

t he entire

. . letigth A:”.v.‘“',; 1ea
fogusi ng g@ut R tolwﬂrdrt"obd&eeﬁ\hl iiﬁi%sm VicH oftli%@uiaaannel The
“focCusi ng gallsnteépmm}mwlawtoﬁ@acﬁa@f m&sdfhsfmmqwmpm&%ﬁl ncI ude

‘fo
zﬁﬁ“szﬁﬁ*’ R T < Hfs‘%&m %w%éﬁfefe%rg;;zl TN o

‘of the gwsbem@tmmae;e 7poi nt s al ong t heid GRE) 8, windh anothep es of the

iy 1]
I ggushng guTH%,fe sﬂ#%ﬂ gp&%m%gs 3 ele@om GVWW Wﬂllfhﬁi 3?2& g;

E desc?‘?béjéﬁlé‘i's%, 255%’52%‘”&,,%%%61111- : Loty 148 phlscat Patt ent
No. 4,031, 427, |ssued to. of a focusing gU|de of the type shown in St anl ey,
21 June, 1977. -+~ FIGURE 3, which includes yet another type
‘There ate several types of foCusing gui des of. beam cl ean-up in accordance
with the which can be used in the above flat panel present invention.

/100 50 display.But no matt'er what type of focusing . Referring to FlI GURE :
1, ~one forn1of a flat QU|de |s used |t is desirable to have all of the

N e I oy a N A ArNA




5 16. The display section 14 includes a rectan- the guide that the beam
Is deflected out ofthe 70 gular front wall 18, which supports the-view
gui de. However, generally, some of the elec- ing screen, and a rectangul ar

backwal | 20 in trons injected Thto the gurde are at a position spaced,

parallel relation with the front walll with respect to the guide walls and
have a The front wall 18 and ‘back wall 20 are vel oci ty vector such-

t hat t@- partlcul ar 10 connected by ide wal.ls 22. The front wall 18
el ectro - _t ast M8 nove. 75 and back’ wal | 20°

di mensi oned tﬁwameh{ usjgeneralyoaggdatba aguo dEhe Eihjbchﬁr inBe GRUSRIeObet e thepliden| thfy
size of the vﬂ@ﬂﬁh eﬁ@rﬁemmsr sﬁsrpmomlysmetdoxtm blethatr oOf
the injected. mJ%? H‘?tb‘?g“‘dg*rms'ecause

- ec to thi
of perturbasi gggmh laxfia g ‘g%@ n- the gmdethat the beam i 1sede%ectzg?>ut ofﬁ% FygOf

t he el ect r ons guigifecdcl lx;mhsup@bmhe : rJ geye Iy, SopRQE eepaa-ral |
support wal‘l smsé?fF%r ar@gam.ﬂmne ~-

AR :gg{m ag%ggwaw ur:ea %@ﬁ Lk

i nventi on. IDf&m u@ﬁ:ﬂ@ﬂ'&n

i nj ecti on beaand bablemﬂ mrsémbnswnedﬂmﬁ ptmctehalcm jhesguide, athdd:em#el onlih miﬁhle
support betwe “%’Y‘ g, esetﬂ ‘{; elm |V ‘2’4°f vinigrged; h
desired inter gltozz S BN SBFe0 ARAT eBe s 8 %alﬁiﬁ” %gtétngfne 20

for the evasuaisssiuemyefspped, b&anaympﬁ&twﬂm etrﬂjsexcfﬂe%ﬂldﬁ mnmuﬁte&eaatﬁnaa 186 tO
renmove such %ar@eqcmslbWM tf@mtvalkae@éurseawcupnﬁ;denr«mt lmnt@stmabl e

el ectrons andlzl‘l"t’geo ?Xﬂg “§,¥ %lgt@v‘teen nje‘f‘ﬂ ﬁﬁﬁrﬂ Pixy of

channel s they A Ehesurface

e'ted . Qltér 51'1'5|e£'zgo
of the frono mlthe &cuasubeivao;telm h, "n@tn / tidjeten eléaemt;rseunsnisftb&hnmeudhs 88

phosphor  scr edem: gtmo n cfnd "‘F@eﬁe wemqbbmr%dndf\ﬂio ﬁonm 0

vel ocity vect H¢P, ih ﬁer i t¥r ﬁ “‘R@gég%y}' t sg% e that
the el ectronslswp %eazorme h N@oditfon awéwcu B

bl ack foc@si28 wbbeofunrlmll kxtwnft | michubatdhe ethctmndwﬂhﬂctveabng ol e«a '
tel EVi SI on dl W. t rtelev1s1on \1 cP € PIresence o1 e uﬁn bat 10 S
metal fil m.-el%l oﬂ§363{s q‘ ﬁth pg,pgﬁr rrors
in the gui de phveshp a:t-eeszs een .. o w1thouthiMnig iof: the Bgde. he wal s of

t he gui de. 30 3§}The gq!heﬁ crtﬂ(cms:%ottéean Refersingdp W?mrelswmngu Ay to
ac 2ls 2

FI GURE 2 t her exaghaﬁglﬂgﬁtﬁasﬁg g&ﬁ ﬁﬁ?ﬁ S Yh@“

set - form of ﬁlnc{lgbluf shﬂﬁ@ﬁfaﬁie fl-uﬁ $ectio|  gefd x
channel s 26. Eicbsethspa’ﬂiz:pl (stnuonaﬂcdnmmd;edesignatedtes GHhalbetveers t&6¢ndgutntlsect i on f

may be of &hyt taaledb %%‘tdeé%a‘p“hes‘@c&tﬂ“ﬁﬁfe(@%déﬁ’ally
encl ose the p Lﬁﬁnﬁ? %@uté ma&e&m&éﬁ tween
the end of: thaea&tiofeleaaﬁshmngeIlsteofﬂeloﬁﬁinéwnogspaceatp %elumeesca -0CUSi ng
gui de 32 and th é‘orgqmnm, thecguy stelc(urmamom-l Merselyeacroguthe ¢ tnqsozﬁ wﬁ:{estié of §

wel | known? 2 % ARl {“"éfo&i‘{ o anﬁar@ﬁ%‘*‘”’ét e %The
focusi ng gui dﬁ bbd?ﬁ%df @troﬁs?t ) ﬁﬁ?ﬂﬁa@ eié&ﬂod%%ﬁh of
t he channet s netst Alpmati ucmrel’ my 3axtem emﬂmglytarcmt-he 2Banndlo 26,

exanpl e, dnd%:t i t:a&hféemst $a t% P‘WF&‘! apd - The
il Se o Gk e 3}%% *‘%éb |
pl ane whi ch .i eafap Hhneds® ¢84038 K @hg e&aﬁo recti ng
and parall &f stmcmlb@fldadinemb Is dEé@ﬂbyﬂ i US. ewheh asse t mbmdongituéhdmt rons

al ong the tentllg 58,464 sty to Jroberthel Ve e 38
Al ternati vé‘FI g‘fi&h ?t%’ékﬁauﬁayi@ammﬁgep é&eﬁv e%s %?o)!nt%\ﬁiﬁsg :5&15

channel s 26 glhdbﬁ?f detromt di lespmadorsmom and
par al | el to- tthecmnn@m%beam plethe hetk wail-20 :

t he- channels W Eﬁ acr£ % t%‘iﬁ&?ﬁﬁ’é%
adapted to elamtsmﬁ@ ¥h bl[o? tva ial 2

pl ane el ectroplcﬂntbebnzstlmfle@tteouhemhmabloﬁg bfihe ope imgse40&nﬂﬁ gpannd p6e plats a

plurality of g%ﬂStngra@Y ide ra%wrveﬂb dqsn@edt m e
described ig f Eﬂ‘ _ E% ‘T aﬁf‘t‘ﬁt P e°§ﬁ“
2, 858, 464, | sgfth w 8Jace 1QHER aard tmea&@t@ebeﬁo@wxﬁaﬂewﬁuﬁmnnel

26. 50 28 Qcwabal pndlas&ther wall of the: focusing  of. SPadeMkmmMmdmmnef t he

openi ngs 468- ag‘%';e be‘gF Opg ﬁeéﬁ{hly?ﬁ‘ ,;ﬁ Fstq oned
botween adiggoRls, S f&g °s‘°éé’im§°‘ﬁ@% b Bt i%tee ”é‘t‘is@fo deaasdad Nt 0
plurality of spaced, parall el conduct ors 42 the channel into a beam whi ch
travels a path are on the inner surface of the back wall 20 along the-
channel . Each guide also includes of the envel ope 12 and extend
transversely 55 neans for deflecting its beamout of the. guide across _
t he-channel s 26. Each of the conductors 120 and toward the phosphor screen
28 at. var| ous 42 |s aI | gned wth and d| sposed opp05| te one p0| nts aI ong

Y b1 Y b1 o,

i S
e A LTI



pl ane plate electrode 46 is coplanar with the 32. 5 ground plane plate

el ectrode 38 of the focus- El ectrons which travel in stable trajectories

70 ing guide 32, and, as shown, is an extension in a periodic focusing

structure,, such as. the of the focusi ng guide ground pl ane plate focu3|ng

gui de 32, exhibit a | ong wavel ength el ectrode. A netal conductor 48 is_on

the periodicity in which at |east at one point the inner surface of

back wa, I 20 of the enve- electron §s close to a mninal dista@ etyo 10
‘ ' | ong

\F/ket engt k2. & §roaﬁm@ebiae elebtelB 464 teRAC t d;tolsha%pa&hehléﬂ%ﬁl be a@ﬁplaﬁby ) | t he
di st ance amnerbw n@rnSStthavh;dnsela‘ 2@ npacain delestroms inl 8 egtegumel pl ane
el ec- at g - ctr %E’Hg"i ;% es?té’Pa‘f‘ Fs\/’ésstﬂ@“t‘h@etf?"&}ﬁ@g gyide: wires 44
@lEctro

have. a 059 afnd Qn&ﬁﬁt Alestrdtb whid bl SthBErBRkdcO T 705 paci ng
equal to t waeﬁs stnheﬁtensﬁcrnavrala pefibdi¢ faciisingaaadngs, saehbattanti al |y t he

etbe §@“§3‘! Fedefo%mg igujdle 32 exhibitcd lgng yave t | on and
sy w R S R e i S R T o
S. 121t dn@ IeSteNds | a6; ssahechahﬁum %E:l?d Wave @wasng gui de

WI res 36 aldnpahe chanumpec’senm oTheBmemlt muodtusaaemsamcaammlearnd tlavelstflomn oper ati on

oy ot or PR e“fﬁﬁgﬁﬂm B S | w?l

WL| | br mgmet 360 tiel foasing QuidoBE tut R0 re@tive(Rsitidn 428 amdde
‘cl éan-up dehpup sestion Wit A4 are Jarger tnhé;law mssAAﬁ ele¢tipas. @hlmb mE@Odsem i on WI res

4475nhi ch |‘§F&Qg“§££y§ fi'“gee ih@% lopl alpe.ch “Brse"fé yveg@m%‘&ﬂm%ﬁw Il be

‘Car“r ied t sufecﬁ'liém ﬂtggclos@ t he
el €ct r azbe. gmdBymhaa\as dtheh mreMchmmgul meelgdmuesdl epl g}flmm gioeﬁxt rssde 38,
V1

sedtion 34cdton gfre %' hmowv lErqspe@r plite 46 ot ed ors 42,

\t

cl ean- up (%thé %l “st“?e @Eﬁt‘%‘l ‘flg)n gr ound
plate el edbéuss iR B, Wt e CAehols Sjeétecmn a&ﬁalthh res-

90 up szﬁctseaunn gmnmmmabreledfbde EZ6 ertdtqleam- baarrmchtmlr emnxm dmartchmtb ksct0odes,

this | engti® at I east one
| ong wavelg patesﬁyml M t pl ane
alﬂQ}S

pl ate tymcwédeadsaﬂnhuaetﬂe@ddua&a §Wﬁdﬁw and t he.

met al cfim?é@tmmhang wet:t MI'%I | gome tad Ic;}owftﬁog)mee@t@dtsr% bhi®sh woul d.
30 each pEe pretue to the
el ctrode '% :ﬁ% gg%n?nggg%na ‘ﬁ geih &eal 1“@2@3&” c}'gélﬁ%gf t he
rempved bef M@otdnﬁalhmmaeembmshetfn@s-f om Vﬂ@bnérﬁe bmlretlhsgtlf ocusi ng
gw;’de @?c}g%e o gﬁg Al gro tﬁéhetoemlsewée QHY pl ate
el ectrode tespelectros t1c s whlc -ﬁf 3’ t he
focus- TheadhbreRleled onct stS NS weefac.i g &hcs;!Sso as tJlﬁt sitH .
‘travel al detipstpath &alpngetlieemgy hpf 3(531181 _ akea vasulesf Bftuchations hwtsed bsel at ed

gr ound 0o Uhal in gE'GBTBPSa

el ectrode’ g“‘g’g E,Y °se ﬁees%f g )b Yar f'ﬁt,:é‘e’ 38 or the
creates el4scptdda£etaadimﬂ‘ar 1Jeaau§?cﬁnth6 suiditiadtare mtehBe clds ch are the

si de wal | ghrofigh aem: tof gfea -hewetse& n mmtm atoa fpoditiapnandn W’@ind!ﬁh a f gcusi ng

gui de 3%, %%‘K“a%’ot ok Pa b Sd:ed‘?o ﬂkgtﬁgﬁfw hitdhe, 103y of

focusi ng gﬁiﬂe'ﬂm@ss%%ndl Wledn- A3 res 36 as
shown. SI | aeat anpmxima@dlsscxmtar tequaut)at ﬁﬂl’aﬂ:leﬁn-umset:tlm%uredefoﬁhus t he beam

105 appl deptipling ﬂ‘é AIZF andiempter pf guidecwires| 3§ =t milli- 34 renoves
or cl eatls ﬂiﬁ“ﬁ’% fw élf.%%‘%%&ﬁ MalpLel: 4954y Sl ighR Lhe-beam
t hgse el eCdfﬁmu ofthfial Shich iOEHpGE midfersun ation of the beam
|nJ cted ftpgwhpftbe m—u trirescid isreade erual theenmk-mmnten: macmggbptwqehenm Fay of

an- u °ten’4 hich exjsfs aropnd each of -3l f {hsysh a shown
oy 1o Bt e e vg;;:;f;t;;:?“;gg:fl?q 1 s o Bt BbEHER 2 £3 SO0

hit the lje&ct“fdmnpmrceﬂimthé deanjuplséctich 340 tlnefe ing toeBTGIYRES], dﬁemhdvmanf t he

f ocusi ng g f@.l_lsm dgd2. p@slysi@nt&nld ch@tmee& & - Typi cal
dimensi ﬂgg&eﬁ; e B “?59 Zg}f%ﬁ%z gy eauel
po- an Qﬁdﬂtﬂéﬁncﬁﬂﬁbf&é%tr a?d’ Sef-S elgﬂﬁfStnitﬁﬁém each of
the wires txutlyidemmlnbotldthaclmnexpseoaén (det shbwnas 36 =0-1-mlli- 50 potenti al

-at each of %ﬁw %flﬁ + Haweves,. ﬁ:@ge smg5 6gu1de 52 mclu:les a first 115
T
Secrsosso AL AT LR P ?a::nl SRR o
section wires'44 =0 Wi res e poten |a I's applied 75
mllimeters to each of the clean-up wires 44 is rrade equal -

center-to-center ‘spacing between wires = to the potenti al V\/ni ch exists
around each of 3.12 mllinmeters 55 the focusing guide wires 36 ata radius
equal to spaci ng between ground plane plates = 120 4 .the radius
of the clean up w res. Thus t he 150 mllinmeters. electrostatic forces in

. r— Y oy 1 7~ IS N M



i ngs 58 therethrough. The openings 58 are confine the electrons in the
beam al ong the arranged in rows both longitudinally along entire | ength of
the path of the b and transversely across the channel 26. A through the
focusing guide 52. Since the 70 second netal grid plate 60 extends tans-
cl ean-up~section 54 is of substantially the versely across the channel 26

adj ace p but same construction as the focusing guide, spaced fromthe
first § ‘gl ate 56 on the side simlar electrostatic ferce fiel.ds are
creat ed> f the first grid plate 56 fo%MBY the front wall the cl ean-

section to Co'hfohﬂﬁe bdaR wah %ﬁ’ﬁ@ﬁk&gﬂapﬁk 5618betv;EQ@th rﬂfeb&ianﬁltﬁét&uﬁ@g has .
plurality of taea pmaityost b BByl SR tgmda,u@at hle 34 'cﬁelﬂmmangul ar

openi ngs62t hedngs 58 fousllk A bq%? lqng't
openi ngs 62 sarfiite E&‘ljgﬁﬁ&?&?ﬁ ‘éﬁﬂt rfé?ﬁ : :..-“76,d/~
the clean-up tshdhd e ay.u QédﬁSﬁs eofsmiahm e MBK

the transmtt ed-selwmosme oliannéiaﬁmtceﬁtﬁo hntt hsama nmhcﬁoheaso%ﬂgnfongmgwdephase

I e TR B e

il st he
first grid pl ghRedfe ,A #si6Y thek um@e&{;lseuﬁoﬁéw Hewwej &5& a:iapbea_m is

of spaced, pa-bbwhmmzmr@wbwﬂdom-sm@@dl i¢ platep eahd 76 mthscbm-’m

el ectrons to g“ €2 088 af -V‘?jﬁ'- - %fiem %@g&‘f -

smal ler siz@ REiBypmktad e 3, HgPARl S SBl, AEEOSeRt he

channel 26. arsg: 1nltﬁ¢memidl1ﬂit6 55h tmeaﬁ-aptmi@nam mez_iajeaithbeamductorsﬂ o
o, _

64 are stri psobfpaced, raralielicpndaeipys Bié %qdo pped of it 'Wé?@tthl ax/ector e
t hat 85 conduQpi Ve Hht el jgm Hannef 2B EL AL ;;g% uI d. ¢
hit the grig mme ArDRESof hA iy \Wesition'Ahd WA ﬁ'e@d&ﬂﬁiCUSS !
renoved from ebﬁthctbemmal, Sdtmas:tema : 'eele::tldnweuid thy Qslateg vdll be b

transverse roadke bagk er"@ﬂ‘ﬁ‘&"@’ I‘f@a‘b nings
s e TR R R ei%ﬁ e e
25 The cdseantas ¢ab§ to 2 periSdsto: edilﬁc&mp :
cl ean-up sect |wﬂpla@(§6 uanWhmtf@ﬂshemlﬁf'est eclean-m Thus

18
when t he beam&ridRla ﬁ%ﬁﬂfﬁ% %eg‘l’B 4 Ege&ﬁ ,Egg 52,
and a secti ORyg - '\ the
which is amoem.e'lm ﬁrst ndl gull etlretguiﬂc;lsmnhath@eahbfnhc&énswvm r%
second grid pltse 78 f _1'_'". f@gly' ong the enfisalpetinofby by
i mper f ect i ons J8ER p %ﬂ;y; o @L% oAb For Ghe focusinf glille
gui de, so t hatin {hbgridRaEopthe RERE mszm adnQrp 66L+i6% 54daeastfbma: up . i
section 54 %amdsebéwmﬂplemtﬂrgeei;?teaﬂe 76t heprltuessef %dn@ithpyidp!albﬁe =E)1bbfnl®gs 4

5
osons. o %@}53*@% “%Eﬁ%w&%w:z% B0 ong

for the focusnﬁg adesa; rresp ﬁveg;cl mwmmm rst 53
and cl ean- 9. mthw it by Hl. Ser35d €Fp‘£ nient 1 qr Mg
plates 74 and g} g‘%’ - I?‘Zﬁtg °‘bo : %};\re on
the opposed sqﬁ PSR Bekf wall 2D asdl tenaml r&t 2 b@B 66
and 70, res ecaﬂdngeliwfull]éhgh oftlﬁ@hmm:mﬂmnt wemndgndﬂaqu est()aésmﬂlnn@m de -

suppl errent | at es 7 Ss 76 dave; ope : dpplaeatal Bloand
80, respectlveﬂa szpan . _ '_,@”g;i@nd
con- 40 which s@dh agm 1 |g A Yh ﬁé@ﬁg guﬂél(SlZQﬁﬁ anothe0

!A

Longi t udi na¥® I‘E"n hgl of ec
di sposed on t g w s1tﬁ£‘ot§:ﬁﬁp Ahiabup -
sur face of theiobzanski : femi ﬁﬂdmd 8 inqhu!a'lﬁ_mggnd n

first and ;'ﬂ#g?%gg";mﬂ e et ot B o od

lean- eivly, of t
bet ween openi e Bl oft g‘leanu ion, 54‘Q3f'eféc-1 andéﬁ,re ﬁ?é{l -of the o%urssmg W devi ce.
10 grid plat emnmwpﬁm 'seeﬂtqnsabawemlﬂiel rmmeplstcs hﬁaﬂnh Othh@ #@Mmgf guide ¢

relatively i %%ﬁ%ﬂ%&ﬁ?

3 ‘_!—'. . ogs - y
anot her - t ypi ca : _nveob&\ﬁeenm gD | o gmde@pehingfsstawpaz a:ﬂae&hean up
section, genema ldesmi m&@qﬂﬁhfe@mmé@mmsach ;

i I de 52
as 84. Ther éﬁ ‘?ng : h%ﬁon” gh% g%ﬁﬂ@gﬁz the
cl ean-up sectlon glon we clean- up sec |on

mllimeters typicalf)@owﬁéﬁvqlﬂ%s leqdlt g\g%% wecbfmamup e ngeelly designated :

-

52 and clea ;_t and fepdopd gri¢ plages

n
positive potential, typically about the focusing guide 52. The clean up
section 40 volts,'is applied to each of the first and :84 and transition
region 86 include first and second grid plates 56 and 60 of ‘t.he focusing
second grid plates 88 and- 90 which. are ex- $5 guide 52 said the first and
seCOhd grid pIates tenslons of the f|rst and second grld plates 56 120 66 ..

o b1 . Y .



about one-half of that of the electrons which electrons which have a
vel ocity vector wwth will pass freely through the focusing guide.
transverse vector outside the limted range to 5 As shown, one way of
achi evi ng this—4s—+e—htrt—tte wWalls of the clean-up section, i.e., t Y0
di rension the clean-up section openings 92 grid plates 88 and 90, @e
carried off by the and94with a dinension longitudinally of the grid_
plates. To achieve this, the clean-u channel srral | er than the 5
corresg)ondl hg sectlon 84 shoul d B&%%Miong. - th_a._tgh i on of
8 W me&eaﬂtgnﬁﬂauesomsw %ol es | ong.
nQ’t he 1&1m188’2°s ANy ah] t ' “!l °1°ft§9€‘ﬁg m i de 52 the
generat edtrer jﬁ’ﬁﬁfﬁ 46 tisemmammebe c1¢cgaw %mﬁﬁ“‘d’mmmmn each
fields aphl gahmhghcﬁe Easnfingngui heﬁﬂg 105i5hfitad-uplseetien, bel thy Tlkss t han
t he IonglAzu Howal- oxterms?ﬁat" lg‘gf‘ 52}1@ bgadips andﬂp d bt dpﬁhy'é‘ aci ng
between t imersisaib e iR | SRy of A gﬁna@tates- Ep |agh ‘{FH%:E%%‘@“ e between
the grid sn{;ﬂer nt t}ﬁnmrrasmndmeg shy :’eé'ft: gt[meSG and 60.
I the tr Ehishdonan e Egumins 96dicy ?ssgﬁpl}v R B e 5D theOfindratsd dlovtr iﬂ§ 96 and
the opaai mgis6596w i ire ko8 aasmlyfﬁesgaichméﬁébsgi
therethro gﬁ%é L gitodingd thaasmite ’Q‘g@éﬁ Diae field

size and i} b&ﬁeeh%e(hi)aﬂﬁﬁuﬂb? iDgh | s Qﬁﬁdit&ﬁ&egidnewel ctrons
fromthe arln ﬂd 3 emt, %aidxeasrrﬁhl S¥ctton into

a snmal | Br gbéameﬁ 0 pﬁ@ at t;ﬁ,slﬁmdl tb%te pl ates of
the guidé ?@%n & @E‘?fiﬁmséfmm will 1§c¢ ‘hg%%i%glmo g de. As
_ sh{)vvn thltgdue@{he arh dhieteeth 2 Heg FRACHT t s ahich amsjettcd)n and with

‘by makithen thesphei th gﬁdatlaesatt mtoéﬁn Bhat the
eI ectroms fﬂﬂﬁ{ﬂ%&ﬁ%’f@g& aad9ajlmlt " ﬁtm o tard he si de

wakl s of tegﬁl l?} rg Eotlhe openi ngs
92 renov 1oag1tuhﬁalcﬁmst° ‘%ﬁ‘ le s@ﬁdr dcedmthetfeﬂ@%a%up

section 84and9¢i aeesz gher ddtro@dwﬂlrﬂ%

t han t hd5| BA D.fAlsotleentpehngﬂl ¢'§Q
fl ow al ongyfhsg 82 Beﬂ@:Sn E&haxﬁdheﬁﬁﬂlsﬁm h it % ﬁ Gusp

é‘%vfectrons WI||

sindgvide,52ent i r e
| ength of tdaion fopenings A2 2 “%‘? Ulyp %eithnée\wﬂléﬁ’@weo sthe -

transiti onfocbﬁntgt °§ %ﬁnsﬁfon nf mmge?mvaeasfP so %ﬁngs 92 and
a0 ;"f" ph&aijacﬂtmﬂpo%Dﬁm"e Hid G C f ocusi ng

Bk tor L alerio plahadbech v | |

achi eve 30id brathetl he,,ﬂlransotmnimetv;regl o} t he ae% 168

resul ts em extqn @ﬁ openi ngs 96 mtggnaé ﬁg‘“ o Riibotend €aN- UP

Di st,anc glo crdiion ofithe HGﬁBﬁd‘* c?h 2inaBgth94f A

conduct or Jﬂkﬁlonp:lfﬂiedsphﬂlﬁv% hmao@lmﬂme@ﬁof t he

back wal | 2fide 52l J il gu_bﬁglmdhaa;l iop 7@fk O s
al Ogg t hg%@‘%vﬁlggﬁsa é&ﬁf&m&%sﬂwm| ¢lean-ug %@Wﬂﬂ"gw er s%ﬁgg %Sd
1

transiti and 90 of the clean-up section. L fpUiglivead o&hﬁﬁﬂile@ﬂﬁofdhe openi ngs
in 100 In t#eandpandd 699‘ Wm lates Bﬂmasulaag-ugla@@lg’rpé plates =
0 90 m | I [ r’r@E 'ngf Pﬁmdveah a megljaﬂlfnt hneoff gmﬂ%“d tigSpaci ng

bet ween gpe tﬁfth detb§ 2rid s dd ewerer  as
f ocusi ng gub gmaﬁdpwat'l&s sﬁm@-ﬁ?@“ﬂ@‘ t‘g| i ‘. Glise rei@smpﬁlbw W th
regard to t hpplied tojt BS50N g wdjqnmuopg@%*ﬁ RIS gui de
shown in FI cto ¥ ﬁv e fst:-angd thﬂbﬁet 'dtB dnSreglons gkl i -
105 gri d6sg pﬁid Sgﬁmbﬁﬂ Qﬂfb‘e @F@ -u Pgﬁﬁfgﬁ, B fOdsiagghider ansi ti on
region 8 agaidesetand ticgorsiuelp t _lwﬁmﬁm ngs i n_ eac o f t he the
grl d.pl ates PB@P%H ‘nghgﬁ Y,qugy cﬁbg:g gerqnhb@B@dé?“Ph@f@F% B section
= 0- 85 gui d mlf&beﬂew&hmhd =9 ﬁkﬁ ggcﬂ,},ftﬁatoaamoﬂélzosane
pot er‘lt i al 552 edxetelbctrmsnnds ' nthe Q mglszsabltsdl mensi Q
openigngs in m&n&thef %g?&lﬁa ReﬁﬁiﬁthJEﬂGéIRE o ‘%‘% s of
transition r 5 e rtﬂ.nﬁ-ppi ' %g‘&

la il s

applied to :i%n l8H gre eﬂgu\m Pb‘le‘ig%sﬁ? n°“*2§§§§1%§§n9‘5£5

of the fogusgridgplayesiséand 50 ofy oy 1ean@1peaum logeﬂé!til The
potential disiilar (E:EEE du dnglﬁén afodusm@ gﬁﬂeﬁil “lfl ond grid
pl at es 56 anﬁ )t 19 GhSdaa-up secBPBCH E@%‘ﬂklég“’{‘d dgcwmdhegeons '
open- 115 g mguemn%@tmtﬂ% hSfrstlan@ secondcpsid phates 489 acent
openi ngs s Qmmlmﬁlgggéiﬂ!’r@sﬁ%% SPLE o &N or ot her type of grid be-

1275 mllinmeters tween the phosphor screen and the focusing Pot ent i al
applied to each of the grid plates guide, creates electrostatic force
fields which 40 volts 55 confine the electrons in the beam al ong the
Potential applied to each of the conduct ors 120 entire length of the path
of the beamthrough on the back waII = 325 volts. the focusing guide 52.

I ~ -~ rr o, 1 7~ IS~ o~ 1 - I T N Y. =




52. However, in the clean-up section 102 the focusing. guide 52. Since any
el ectrons which spacing between the grid plates 106.and 108 is would ;hit
the walls of the focusing guide 52 |less than the spacing between the grid
plates were renoved in the clean-up section 102, 56—and—66—of—the focusing

guide 5 \n the the beam of electrons will pass along the 70 transition
regi on R0&/t he spaci ng between the entire length of the focusing guide 52
with a gd ®l ates -106 and 108 varies from -that, m nimaL oss of _

el ectrons. < between the &P?"dﬁbl ates in the cl ean up sect‘son _
Thus, there |55%Wd@§1’ elY,hiﬁtl]&lfﬁﬁﬁﬁggnﬁdg tJaak erbween Lllc ¢ \J
the focusi ng |§B§% 5 hggo |ldzethfe0rfo@sm ®2thetn the
cl ean-up sectllm ; ﬂ,‘ﬁ ory WE ?‘E’e‘l%t rwoukimﬁheﬁﬂislwth%

the 75 and:3efofud @ .f ' 8! @@mavedfmcthrscl -@us nai@ the

gun structure FEEY o Fogion A04;th smems % A cmasa/elbyg the 70 -

generates the B S Apg) 108 varies fronh ¢hak | etinim "8-2pjde S2withe- up ./

section open| rﬁge:hatbemaﬁ '“ﬁﬂ‘t’g’ yiihds: thaiheisttplr@mad thd Qr@ng 112

are in | ong 'ﬁ : . ATE qt-sectﬁﬁ(]bg@%gn r§ tipg:. ar&fm gih@fdrOﬂ%x %Eect ed
l -

with the focu e d5l$8 aﬁZf:i%M éﬁﬁg ssF‘i“BEtbe‘tWeem thbo75 he
f ocusi ng gui dether o.qhe ivelst | generatpethe I3

position an VMQ lantalmakuedhtlbh Q 1££9ns rigge tbﬂefoaismgtg&ld&alm c& %and
spacing as h@c'éiﬂeevndonpenmﬁ I6b, t{ELnal %sm@fméﬂh‘@ QIWEpﬂsommdlg guid
openi ngs 58 arj ﬁ eﬂ-’a\'%lit °“°Pd‘§€l§ eagl(ga.uddeuap i o eR§iag epide 80
transiti.on reghefoeu arﬂ!attba‘ﬁlefroﬂshﬁ; Wﬁhm from
the cl ean- gan d eg;’fﬂng ygfelé e'ﬂms,vfhb wectrﬁec\tmm '3
willtravel Thg.g A -fe@ecuS@yttggch P
| ongi tudinal & ot Ee °g¥]'i“d'éalwilzdaom‘:cuhﬁgtgtﬂdggmﬁ %Eﬂ %‘1 °f r8ént
with the focuéz ' g,ﬁi’g’% | forudng guilogu a0 ovi de ab
% off plscty alqnesthe dﬁngtheblea{erons '

m ni mal 62 n Etalnllaps &eﬁéinﬁéi Qﬁ%@l
al ong the . Tét 20150 weobraogting 3L e 1 Yrmesmitude of ikt slow
& Fithe trgpitionraied e displéibeviod will therors e

f ocusi ng gui d4. magnl _ L opte
ext ends al on "-Jt Op«tratxon&ftl{asmleqm%ggdl_t hlllélm{‘)’ Fmtheslmrelmgtmf:f& focus? 0
clean-up sggtd the slisplay feyice 1G; figifbdusial tggfgzedeimbe ofwbl-l

t her ef or ebe’ °P§jlalf:§ ﬁ%’same manner as

uni f orm al on omhﬁelmimelﬁcd Ffé“"f OCWATWEGBAIME& i'on’ of the95
9]

FI GURE 6 nodiPst¥ lauﬂasecmgrﬂ 16y $8C hi gV y.- of sub* fication of -
t he di spl %, %53 f;‘:gs memlslc spawa%wi?:ﬁgig% I:iﬂc essan 30
guide 52 is @ﬁeneg thencl ‘éﬁe aackwaus,apturahty ofelgectron ml}t and 0
95 previousl Jranhition e ttazt aé’g n etextenmaitb mlfegf; 108, ce &
el ‘Fﬁ? k5 n%ww}%kh %Chaf@dmmgd gridi
pl ates 58 4p, temmlﬂn pﬁi‘g F@&ioae%eé@mma i ) ' IQQ" E’ genfing] ect ron('- _
bea which i§6 &maﬁnesbas Wgﬁr elntathemog:uﬁ ﬂfx ﬁﬁ?ﬁ% 1pg0m %
the grid pl aftelis fose fiedds. mhliaa;;cﬂea up réﬁo%st 0§£l“%§&0fmsrsf.elm@ﬂs uﬁ@dite&ulgo '
el ectron be%ﬁ“ de@:@erpx‘n mbeeéﬁm@fggﬁf%%mg eamid i ng
gui des . esse loélahé'l élécmrohrﬁmﬁi éehé;e[%lfg jﬁwef(pdmgtr e
ext ensi ons otflectrhe bem gastlﬁ ;FSslg eaddsofor; v F]
pl ates 58 a iy f 5 ?Wgnwxmlhd:lmmmc serve
to confing tﬁlg%ﬁﬂ}.'y %}é‘? ﬁ%ﬁ:ﬁ; slogityeector a beam
of . el ect r #nswith 4 vk - ?P‘ le@e)oﬂ h&ﬂnéﬁ n mﬂ?}" | at es
into the foctesldrt theiwalis of the dsbss; @ gFfﬁ lﬂo)mtseSfoamdg eSO - &
generate Si 5 Ié%tPsomG OaIQBIaud - bardiedOf B dijﬁ%‘{lg?t drigcentiagi widct | ng _
static forcaidad arﬂ? eemmnaglmﬂ Sensmiti G od:ﬁbeaqlﬁ eaid. g
f ocusi ng 5gwpcttml¢ @ &l ,%da egipmth.bﬁzﬂhat btmemeﬁsmglgﬁdes ® electrion

appligd trthe ﬂ@tmaﬁlﬂﬁﬁpﬁs ﬁ&,@ﬁj e dlispl; umecogfdaﬁi:e pHEl g 106

] O WMSO ﬂﬁd ay

& : -_ f g-snuidos dabal't a ;
el ectron Be mhpawmaimeEwﬁ{b )

rd

e fiel d co mlme@d-al)ﬂamﬁ ?, £ &gﬁr ons
. “%’t’g_fssthb@aamas Altha bt ‘ogégg@cgépaﬁé; e mlm clopeaitiponed
el

- 60%f it n\zm sstdpglptesds pt lyperali nj ect ed
into that a;fartaal AR ?1“1"’ D: dnbemrim:ludew §' gect i on
102 at -af$foki5and d08anfdhe dlezhiup g@gﬁm@ tgmndembuhmgwl sdid .
vel ocity vector such that the el ectrons ’é‘fs’aa‘lemesrhmdfpmu%mg
guide.- . 115 would hit the walls of thefocusmgldewlll 2. A display
device in accordance with hit the grid plates 106 or 108 and be carried
claiml in which the el ectron beam clean-up away.ln the transition region

164 .t he openings neans transnits a smaller volume of phase 14 and 1 16 are,
of a 5| ze and spaC| ng so as to space than that of ‘t-he focusing guides. 55

o o . o o " - r



T -'.qz'.u-.'-g:' o

56 and 60, respectively, of the focusing guide beamwill be spaced 1 &
the walls of the 52. However, i'n the clean-up section 102 the focusing . .
gui de 52. Since any el ectrons which spaci ng betvveen the grid plates 106, and

- 108 is would hit the walls of the focusing gui’ ss than the spaC|ng
between the grid plates were renoved in the ¢l sec 02, 5- 56
and 60 of the focusing guide 52. In the the b ns \/\AII-~ ToEREES
along the 70 transition region 104 the spaci ng ,ﬁﬂyﬂre | ength
of thef/fotusing guide 52 with a grid plates 106 and 168 va romthat .

m ni ma v, ss of electrons. between the grid plates in the, clean-up section
Thus, twéré is provided by the present 1.6%48hat bet ween t he gri-d ‘pl ates# n .

the focusi ng s¢ ﬂi&%tfe ﬁelr,%?%gi&%%sxgé‘]éuﬂﬁ T 1l?'b§g§g% h'g%: t &ﬁ o 1

cl ean-up sectsn ﬂiok@ar,tlhﬂlefcleﬁﬁﬁp nC102 et Modkisie prﬁ&Ca ¥ el t he
75 and seconds fing/batwesn the glid)platas@6 4BBI0R &Y evanld th)tha fstetxsms(tuiﬂhez un
structure whi '1?' gcg%n??ét gﬁﬁ’*& rmd?%;" WIE assP%‘rfa'ilon ?ot es
the el ect ronstraﬁg th é Ebetwd Eﬂl@tho Lﬁ,ﬁ : .
openi ngs trogsd ipkated mheanadm fyoth diat  ThiGintal &Of electioh: an 112 are in

| ongi t udi naI dP’&E&'Plﬂéﬁ? 1;1%@10!10 r’éhn;vehe @ct’!l%‘ﬁ\%1 tbﬂcipwn%

with the fgq eﬂ%gmgez‘;“’ %jg 3@ PK’b.;;ue'
f ocusi ng gUI dEncBQc dsgax.d am@uonaseat |f9@mg§§m§gﬁ

posi tion and nlutalhtyapfmhmgsltlg'andedzz,mspxmly Jgbitrateaythd eleationy #rel @antstklem- and

spaci ng as < 5%_%? tiRss jp F@ fe?“s‘flﬁéueq hg

ohl e opemwgmeaaei;é T“i L S T R

transition re so,nthaeléant- egronabp 3k @H) aih66 aa.a ositidil £ withe velocitySvettor sycH

fromthe cl ea l’POf ?e hatahnjelem@ﬂs woel 5?—\?\@11 gof theect i on ?
t H

will travel ﬁ'% . lgjj EE@?EE?? E%lm Q wh_:::h
| ongi t udi nab weope iagsUI4 ewvl 0 5 étf%'}iﬂg i
with the foc uﬁlenglrguhdmmb prein hngsltlﬁﬁalaarhél ffomsigg egmhom hitting tla:swails)omhow de as

m ni mal 62 an@’i’ﬂﬁ % ‘iﬁ% si 8 %93160 a3 B5RIOY I“@gﬁons
T ong 1 he-1 on B SRy o P % T Syt

f ocusi ng gajsdef théackragnpe Hﬂﬁe}@éndi ng the b@mbalcdspma&ckeez&tm@o
extends al onggleaneip seqtlem@man«p)thngmgmgmgtohe qlﬁhlas hme “slttheefpr@be sufstargially

cl ean-up sect ‘% Gigh b5 kidRE ool S flTe ?&2@%%*?“‘

§"=~“§

therefore be H& Sﬁ 10, the focusing stantxally uniform brightness. rm
al ong the a0t guide $2is pchated int the sdneCrommer a3 the operation of the FI GURE @5

nodi - i ng gui o@‘"g Tihediopre @?lecﬁﬁ%}?ﬂcay WHATWE GLAIM ISomr of the di spl ay
devi ce 10, th “ﬁ‘éta ?gig i 50T M DTy AR SSvico it HcHBes52 1S

operated in that &aum aﬂﬂéﬁ&eﬁ bﬁ&x which is spaced evacuated envelope having spaced front and 95
previ ously 3é|e§'9mlthﬁeg!1dmt r- the gad eletw W6t daclkowalls, a‘dma‘litm el@tmh lbednifocusf H0ce

fields which af sse “Set‘ cp H“%@ Yty d
plates 58 . gg‘?&m%, fﬁ{em & the E%‘“an bac ‘g‘gfﬂ:m &Elé%t ron

beam whi ch IStlﬁ [aeid eldtes H)Ganmwsedveem/se e uagveapaa:ednfdfmabtrmomﬂ&edrom +
the grid pHat tlal @@H’eﬁf?ﬁ‘slt@lt Ev?!ﬂtefoénto usipg guide, By Ffﬂf m "8)!05

el ectron bea JhE; i |a§é“: Ofi%oér'}

gui des ext endhﬁtgtrSﬁtbﬁ)h& dna ue el QJ &ﬂﬁehinldlban-hﬁ%eﬁm

ext ensi ons of cledpeup ssetiod 102 @ntgnamlateba@ﬂ(andalelestxoneacam génestingl rrfemsusndn drid

pl ates 58 éﬁd&\;ﬁ@f@?ﬁﬁé@%@:% o Eﬁ&%éth% o '%%‘%@e"i" Ji'é@“é“;"%"%'v droph | s:plgoerve
to confine th§LQ kbsRatalFal o g Sl HaEBhG! Mash a
beam of el ect gﬁdlﬁlads IThed, edr slé&troﬁsem“edtail 1ﬁtoarxpdtlltedo\bda td fe@AInds saidbehhiewaild d

plates intg f 1%1'@9 qu% anﬂorl f.’@O’@cuE& dgong $Q as
to generat a’s e jy‘é “° A at ?uy tB;“‘tXé'g‘}%‘ é%n\g,m
directing st a'hit@he gaqum s|16 108'&11 e@arl:‘ldtlﬁ) 1hi# t ctrcﬁlade ﬁ:&ﬁﬁp into

sai d focusing agll elsd\tfémnmwnﬂﬁmmnemogs rm@n&)tlan'kﬂds a siogliey @olpme 1of plnge

el ectron %0 o pt fospsing@pideshe ..
p: at tes 1og%gn§roh€j ﬁ)q;fxé Qﬁ?ﬁﬁi}tkﬁ? é&frﬁ%ﬁ r@%ﬁe §m§§%o§l§n?@ Fq‘] %Eéced v

apart a di st ame: feldcia tliehﬁian-hb@ectl :omz&bﬂg mpadea;rmtulagméymmdm@e 110

el ectron beanﬁorgﬁﬂbd "gﬁ égtﬁ[ﬂe ﬁ the gemevers ledcrmeamfwmgﬁugt
whi ch are qf‘Fe y hé’° g Eféi"ﬂqga
and have sucht?iisﬁs %Ij e bat ol fee‘éfm“fat 5;?;%53‘? R S tf:agﬂ %{wec?sd

into that .if satxbmmd{dvavdrsima: the lgfid ﬁlaﬂeslsﬁbaansth‘e@lahd:bfmtemek andsa lemeupl on
102 at a pOS| Hnbﬁﬂ ah@e fo eoﬁsaemlctﬁd ofeags ar ?’%ﬁu eSPanssiiP 113%0
with a vel ggi§ 6341? g ffAectlofl 40 ?1?‘“?' I MR T agfxl{){glcllltp e 130
focusi ng gui d fie wa Is ocusli ng gw

di splay device in accordance W|th hi t the grl d plates 106 or 108 and be

carried claim11 in which the el ectron beam cl ean-up away. In the
tran5|t|on reg| on 104 the open| ngs means transmts a srraller voI ume of

o a A A A~ o o o - o o o v - " 1 . 4



7 1,594, 431
7 el ectrode on each side of and substantially 10. A display device in
accordance with parallel to the plane of the beamclean-up clain¥ in which

t he spaci ng between the beam 60 wirées, said beamclean-up wires being .of a
clean-up grid plates is | ess than the spacing di aneter | arger than the

di anet et of the bet ween the focusing guide grid plates. 5 focusing g@e
W res. ‘ 11. A display device in accordance wth

di spl ay? device'in accordance with %¥d# 10 including a transition?regfon

betWeen cligigtsdon Bacihiids ot heE s@Riahiily t O- RENA WispfaP 35hicBSn adcBRaRE A CT €an- up
grid pl at psaliehto theepldne fi she %mcxﬂeah—hp lolaiun? in viielnthe fpavibg iesvebthelipaml 600 t he

i ng gui deYHes; & p ean ep being Pt # 0 ﬂ@m’eﬂ&‘t@% tspgcingpaci ng of
the foc s?ﬁ?ﬂ? é&@ “t%a P&% ﬁh nglﬁt;wﬁe%g c;Lngw de wires.
f ocis appl 14e Atdasptabeieﬁéeeﬁtarcadiaaneé wltﬁle ctaﬁam Itrmitaﬂr M b&Rechn
accordancdm&hwhiqhdhnm-tbemg agdithddocgs-ai6n 4 in

whi ch n
i o ac ﬁﬁ?ﬁ%ﬁga’@tﬁgﬁﬁfoﬁgxﬁew@ %mm Hibarance in

.sane pl ane saSAam@hpareﬁéeemoaw:rdﬁnbdﬂmtmr @Mﬁdhebea 21ea p00f SRl fecnsifsuidee | n
accor dancelalm 4 mg@clppa&hef é!e&?qﬂédéﬁge ofendiproduse 9ismall beaingwith clearappedinn@ 1 i n

wLen the a, chle ‘éﬁ*h?‘ﬁ’%ﬁ?;dﬁwwmesm

cl udes 13 Bﬁhe"el
ground pl ar6e @ntxhwith:t hludes paxsai' ebaeddagﬁdlpla mingctrodes of

a focusi n h%“ibl °E‘héf “ntilpéme -n'g'5 bet ween
thé cl eand Eﬁ& ‘1 he beam
cl ean- up gf the e&@mp@ nd the oBeVE @aeplaaad aﬁtt rsp tﬁé’l cus ates and

t he spaci dg:ttbéaqﬁéh,erfomggluuvs\d tgmddmdcﬁlatd:She focu5| ng gui de and the

b 13; 8¢, 13.
Aea‘.‘“spﬁz'yi’,an?“w"&vg};“éfhf”wvw e ot e AR L Bt o (e

ot her g5 opnthl gh:h each @iteﬂsﬂﬁﬁofﬁ&éﬁifaldﬁmcgrthxﬂfoalsﬁge el ectrode

~of the focdsm d’éVl °°f neg zmlmlwean up grid plates |s an 25
pIurallty gll ;: Ym"g; g‘” Bhe of the
f ocusi ng dfl’ﬂh eteg/\fs langww es. claim?2

in whi 8b kae frd:e waﬂcéﬂjﬂes the fodnﬂmg/ﬁul alat an{d ae siza accor dance

with 85 iv%m%sw%gfﬁ ezl ngﬂlﬂtﬁ uwtoé%le gsemthebﬂsﬁ&m7 n whi ch
.each of t b % g& %ﬁz% nve-

grid pl atﬁﬁusin%gﬁi&ﬂaﬂdlﬁfﬂuﬂmi aonﬂ@@@ﬁa ich RV @ Welotily veoREWRRSridavensk| €1 tO the
front \Bal bnthfecome sultfdweoiftchk podeqbl:samn aiichiteheangs afdessnvel ope,

d deqypion é’” %ch ’Pﬁ"}éﬂ@ £ ; the b
cFan of s Mﬁﬁgf ﬁ,agugm“%am A
Elenn-

such as t iaclodes atpair pa&as&hemaan glumeaulrong t he
forces %w@hthmsmceb@menn@md e etoe@msdmfaonh;émg ct!ens

plural it yBoph he estres %1 @%@rse 35
on the cog,mabh y }&I lcordresk
limted r middcxes@ctanmeﬂhc enmxfatceeacllti chddidplay dev:cem withan t hat of

the el éét? 40 ElF‘H’é‘°P Gétsnda slaigy 13 e enings in
15. A di sPg “ﬂ%g Eﬁ?gg éﬂﬁh 083?’;%&5’% beam

cl ean-up mvslnmicnmac&dn-um&au inagdea I’lanSAElisﬂﬁly ek aibsdaﬁdameenthbncl udes a
- pair o;sgspamhtm ralﬂémdte tfm:%‘gé I:{q;ﬂrﬁnmuﬂ;acd b@{)mg @Focwssipgtguide f ocusi ng
gui de r agp;ag t ?1% ?%PdJ ng forces
appl | ed tw grﬁ "WBJ . oaﬁﬁ ace % ween tike the
Am as tmnﬁgsemérbmm&gtpaﬁ&s omﬁng tohtﬁe beam ocu5| ng{q‘hw de grid plates, the

b am cl, gs ig| i ng gui M}KPA{J 100 grid pI at es
hayi ng> g@m@ ai‘_‘:e ress th A t%fﬁm ler size.
t hrough a & é*fehﬁéns@fhsfe atb Surface Tonddbwins Uspl ay device in

accor danctheigchding/gide gfid plaes. back vvaI | of theAgmvfor dpaArphantext end-- claim 15
in which the beam cl ean- - m cl ean-up grid plates.
plates are ext engFH T n smgﬁﬁjmm%a& Hrevi ce in
accordance with grid plateSrom which copies may be obtained. 105 claim 7 in which
" the cl ean-up neans includes 17. A display device substantially of the a
suppl emental grid plate on the surface of kind indicated and havi ng a

focussing guide 50 each of the beam cl ean=up—grd—plates which
substantially as herei nbefore descri bed Wjﬂlﬁr m t he ot her beam cl ean-u

p.
grid plate, each reference to any of Fig ,"l’”mlﬁt”mcom of said
suppl emental grid plates having panying 110
openi ngs therethrough corresponding to the openings "intht beam cl ean- up
grid plates. T. I. M SMTH, 55 9 A d| spl ay deV| ce | n accordance

~1 1+ 1l = 2 _a A a2 o




