2101804 5 . COLOR PI CTURE-TUBE AND | NLI NE ELECTRON GUN. The present im0
invention.rel ates to a color picture tube and an inlin€e electron gury
Aninline electron gun is one designed to generate or initiate pr
three electr.on beans in a common pl ane-and direct those beans alogg y
convergent paths in that plane to a poistlor small area of convergence .
nedx.. the tube screen. In one type of inline electron gun shown 15 in U S
Patent 3,873,879, issued to ~ Hughes on March 25, 1975, the nmmin

el ectrostatic focusing | enses for focusing the electron beans are forned
between two el ectrodes referred to as the first and second accel erati ng and
focusing el ectrodes. These el ectrodes include tw cup-shaped nenbers .
havi ng bott s faccogoraphCPUREr TUBEhANR EMBINErEEEGQTRON n@UNided i n each cup
bottomto permit passage of three electron beans and to formthree separate
mai n focus | enses, one for each electron beam In a preferred enbodi nent,
the overall dianeter of the electron gun is 25 such that the gun will fit

into a 29mm tube neck. Bepauspe@bnthifveheEohCHE1AE8ENte &NEolbE epitoRES NY
| enses are ver¥ cl oselly spaced from each ot her,thereby provi-ding a severe
B

liitation on F8PBsapenanddBiine fLeFErRACINRrn 30 the art that the |arger
the focus I¥hs dianmeter,phheniese sibbtbent fansphecheadieshgnéeat tonguheshte
restricts the focys, gua itz. tn gggitgﬁn to ihe focug Iens.dianeterb t he
spacing bet weeR¥f bREIEIRERSPEPEETABLE SRFPECBLSPEXPRPBPERAL 1P bBSHEBOYr cat er
spaci ng, whi chppanei drd direce thasécbeahsagto§ gondergentnpahbs| éns,
al so -reduces rj aber | f a 10 LN t ween
ol Baur odes beybRatabidhe B8 ATbpRRE, OF, i@%%% pEey of EORGERGRARR Hegt O
perni ssi bl e bethastube BeapeBendingoreohveeecefr d5linecelaaryes ghnt AROWRCK
gl ass penet¥t jagui ns0 pheennaasshsl ¥esn issued to ~ Hughes on
March 25, 1975, the main electrostatic focusing lenses for

focusing the electron beams are formed between two

electrodes referred to as the first and second accelerating
_ and focusing electrodes. These electrodes include two
20'cu,p-shaped_m.embex"s having'béttoms_facing each other. Three
apertures are included in each cup bottom to permit passage
of three electron beams and to form three sepafafe'main
focus lenses, one for each electron beam. In a preferred
embodimeht, the overall diameter of the electron gun is
_ 25 such that the gun will fit into a 29mm tube neck. Because
o of this size requirement, the three focusing lenses are
very closely spaced from each other,thereby providing a
severe limitation on focus lens design. It is known in
the art that the larger_thé focus lens diameter, the less
80 will be the spherical aberration which restricts the focus

guality. ' .

In addition to the focus lens diameter, the

spacing between focus lens electrode surfaces is important,
35 because greater spacing, which provides a more gentle veltage
gradient in the lens, also 'reduces spherical aberration.
Unfortunatély, greater spacing between electrodes beyond
a particular limit (typically 1.27mm) generally is not
permissible because of beam bending from electrostatic

charges on the neck glass penetrating into the space between



-2- 1 the electrodes, which causes el ectron beam m sconvergence. In

649 (U.S. Patent Application Serial Nunmber 201,692, .filed.

9, 1980 by Hughes and Mar ks), an el ectron gun is:described
e 5 main focus lens is faormed by two spaced el ectrodes. .'Each

i ncludes a plurality of'ébértures t her ei nequal- to.the nunber of -

el ectyo S tQ the heral rins of trmy
two el ec%?e%'f %? %ﬂigﬁhsguiﬁﬁeeg%% Ml‘?&] VEIgRNEPect r ode
i s | ocat Enl GB+A+2086649css Web.hRetentoAppldcation Beridlect of this main
focus qu@“t)grt r de g o bag ht to reduce
spherical a err."‘abtfl)o‘n)y2 Bﬁ%gﬁge%g’?’ﬁ* ig@ha?xlﬁ'fégggof t he peri pheral
rinsof tapdtwo 15 l&mlssr)ossselsmnm Andmmafm:etnl thee
corrpcﬁ1erg§5,{ Fod¥ 1@ﬂgr13n§°%ar rlT,qug‘,a g, gﬁ vert-i cal
nces nDr ocu5|ng

direction, the center el ectron beani experi 'on than
the bearlegtnode dngludencacplinvalitysofigapertures ithéreinpeqgualpart by a

areater ¥ g s 0f STRCLIRn' BEaRETRATMIRY U AOFIRSEER rimy o

boundarW |ﬂ%§ME%r Eh%’!&r?i&ﬁt Eetbeu!;ﬁnge&@qﬁ:uﬂRs #&acingoeach
el ect r orp3fE1® hepéPtareat b&ftiaﬁnoft F"Eﬁ gih ng b@ﬁéﬂi&é he
at e SI es 0 e peri pher al

h Zxnt Id f II 25
r ?:r:s t hé?i%i‘he i #é%eéﬁnfﬁ?‘%cl‘hrggﬁéggbse!%w Zhe mffectrof thise is a
need to waih fodue mﬁsphereb FBVA88TEhEY genthd %&ii@ %&a& ehte! ds

acting on t e el ectr to the I nvent | ere I's provided
30 i 3 reficg PRPEricRs AbOFRALARN.| BRcanee iotrthen fof | o
gener atuwﬁwatshapehbcetnbepétﬂphéealsxwtwe bega! and tWO si de

"ol ik neLeckEpdes o choPRanatal and. Jerkicad Rodik Frottiun”Gempdnents i n
focus | efer bEhegifinercand outer guns are not the same. In the
vertical direction, the center electron beam experiences
more focusing action than the beams at the sides, where
the focﬁsing geometry is bounded in part by a circular arc.
20 This is because the penetration of the vertical field is
greater in the slot formed by the perzpheral rims than at
the circular boundary. Likew1se, the horizontal focusing
camponent at the outer electron beams may be more active
than at the center beam, because the horizontal field falls
25 away more rapldly at the szdes of the peripheral rims than
within the center of the recessed cav;ty. Therefore, there
is a need to modify the peripheral rim geometry to balance
the focus fields acting on the electron beams.

According to the invention, there is prov1ded -

30 a color picture tube having an inline
electron gun for generating and directing three
eleqrron beams, a center beam and two side beams,
along coplanar paths toward a screen of said tube,
_said gun including a main focus lens for focusing

35 said electron beams, the main focus lens being formed
Iby two spaced electrodes in each of which a recess is defined
by a bottom portlon of the electrode dlsposed .
transversely to the coplanar paths of said beams w1th
three in-line apertures therethrough, through which



by two spaced el ectrodes in each of mhlch a recess is defined by
portion of the electrode di sposed transversely to the copl anar patfh
said beans with three in-line apertures therethrough, through whi .
‘1 respective-ones of the beans pass, and by a peripheral rim upstanding
from the bottom portion which perlpheT%T rimhas a transverse-portion
parall el o the bottom_.portion the.peripheral rins of 5 the two el ectrodes
faci ng eath &eSPectiNer engst e than ¢amScPassri A PY 2 | east one of the -
el ectrodes i pefdiphetal imt hgsaaﬁaliagam-eﬁt bRetbottem poeeiemt er beam pat h,

d d I t | ect 10 b th
Exanpl es e e Lo e Cort e B LD Sl son the draw ngs

i n which: FI@HRElleﬂsta ghanbottem partigni bhexpetripkerabnrimsg ef shadow
mask col og p'c E“"t%ot g*i%cwﬁags%gamﬁs &’h&ﬂ BQﬁefnve”t'O” 5

FIGURE 2 1I's ection view of efbodi nent of the electron
gun shown in dashed I|Hb?rﬁﬁnFFG@RErinSPPEEFEPQrFkoﬁn°§x4511%%%¥|onal Vi ew

of the G angnEt o# ehkr edeét%débelsl ﬁas:feneguatoéhé:lﬂ&& Qean?o
FIGURE 4 is a front view of ct ode aken at ne 4-4 of FlI GURE 3.

FIGURE 5 i s &&#%n t@?@waﬁftpﬁechFﬁﬁa 8?@ BAt hém?%5%$% trode taken at |ine
5-5 of ‘Fl GURbezpend@diEat o aheaplaheseontamainglEMeoéle¢mrdH-25 '

eLectrode#?=#§%EngQ? nbodlnent of the electron gun shown in dashed |ines
in Fl GURE s a front-view of the G4 el ectrode of FIGURE 6. 30
FIGURE 1 is a plan view &xampléscinfggppdance| with the invention are illustrated

U in the drawings in which:. : e
FIGURE 1 is a plan view, partly in axial section, of a

shadow mask color picture tube in accordance with the invention.
FIGURE 2 is a partial axial section view of an

embodiment of the electron gun shown in dashed lines in
FIGURE 1.

15

FIGURE 3 is an axial sectional view of the G3 .
and G4 electrodes of the electron gun of FIGURE 2.

FIGURE 4 is a front view of the G4 electrode taken
at line 4-4 of FIGURE 3.

FIGURE 5 is a plan view of the stigmators on the
G4 electrode taken at line 5-5 of FIGURE 2.

FIGURE 6 is an axial sectional view of the G4

electrode of another embodiment of the electron gun shown in
dashed lines in FIGURE 1.

FIGURE 7 is a front view of:the_G4 electrode of

20

FIGURE 6.

30 FIGURE 1 is a plan view of a rectangular color
picture tube having a glass envelope 10 comprising a
rectangular faceplate panel or cap 12 and a tubular neck
14 connected by a rectangular funnel 16. The panel
-comprises a viewing faceplate 18 and peripheral flange or

35 sidewall 20 which is sealed to the funnel 16. " A mosaic
three-color phosphor screen 22 is carried by the inner
surface of the faceplate 18. The screen is preferably
a line screen with the phosphor ‘lines extending
substantially perpendicular to the high frequency raster



picture tube having a gl ass envel ope 10 conprising a rectangul ar faceplate
“cap 12 and a tubul ar neck 14 connected by a rectangul.ar funnel 16.
conprises a viewi ng faceplate 18 and peripheral flange or 35

20 which is sealed to the funnel 16. - A nosaic three-color

screen 22 is carried by the inner surface of the faceplate 18. The
screen is_preferably a line screen wth fhe phosphor |ines extending W
substantlélly per pendi cul ar to the hlgh requency raster 1

- I4 l'ine smage%cl:aheofluaee_(tu@el (0L &8} ndbtmabet el Ene pikaﬂza GRE-IQUREAbll) .
mul tiapertuge or _selection el ect e 0 QW J18S i.S_renoya
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screen 22 24 LapremedabIWimmmmteﬁ1rhylqpnvéhthﬂaimmeaﬂsmnmn cally by
dotted |i Beg %I BeELER c&&@éf%éi’omttﬂﬂeovgéﬂ the ngek 14 to

generate an rect th ree ectron eans_28 ng copl anar convergent pat hs
through t helWasRved ipline abeQkreRYy 26,5 Stws sghematicaldy PHe t ube of

FIGURE 1 isadese@nednéd be mseorm i B &éﬁﬁrﬂ Mﬁﬁieldc wiehliectthen yoke,
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in a rectangul ar raster over the screen 22. The initial plane of defl ECLJOH
(at zero deflection) is shown by ‘the 10 line P-P in FIGURE 1 at about

m ddl e of ‘the yoke 30. Because of fringe fields, the zone of deflect]

the tube extends axially, fromthe yoke 30 into the region of the.gu ‘
For~sinmplicity, the actual curvature of the deflection beam paths in the
defyection zgne is not shown 15 in Fl GURE 1- Ehe details of an enbodi nent

of the gun 26 are shown ) FLS%@%?F%(F‘&}Q{%"W es are?f%odct%n%rérsﬁgse V\Dt%| ass

support rods 32 on which the variou unted
el ectrodes 20 PRcPE8ETrRalcBagnebic ydeflectioniakew suwathede £ vokee 300r

each beanm), a eanématleamyelsﬁs&ﬁogerﬁ&:{ﬂﬁ the HRAN 197 1hE I Rinineqdq 238
(&), a first accgheratl ng, & g ‘8 gﬁ] el ectrode 40 (vg%l and a second
accel erating 5aflt FBEUBPHITRPERPPAMRE 451945 TURGRARY al AEyReted s ods 32
in the order n&hedyok&adh stbféaetSlthérchrge Geaie @ atemadtartiky dd.drdsi ne
apertures therghchocREERT LnRa5SaRE £f SALE%ENANAN ) GRld YL heas  The

mai n el ectrostatic focusrng ens I'n The gun
el ectrode 40 ahB RhESChaRgBEa¥ oWesizer W@%Iwm@MO iThef Gmtm‘daaOV\n th

flovr C;Jp Shapeﬁééﬁgnﬁﬂtéeﬁﬂecﬂﬁen48a@%1§9 d{ﬂ;]ﬁ eri%S s@ﬂ‘ov}n%ygfthfepetsﬁ

el enent s ot her he open ends o e
ot her two el hEs, 4@ éﬂ?%@ﬁﬁgdje %H e did (91'? d?‘ﬁeﬁm kendOcl osed
end of the thi Becaleeraf ﬂ:Bmgeafieabdtmd the time:loﬁeiéﬁamd:t&bmfoft kBesecond
el ement 46. Al g odge,. |

structure, it %{38& Qﬁwﬁdéﬁl%‘éggyhon?%gn%ﬁew 3555 6}1 l’htelo]:%l(l-?’nt‘:)flu& ng a
si hgle el enent tBe ¥R 3bne Tehgsirplielty, eﬂf&:tmhzlmwllrg ofptbraped,

but has its opaafgadtibRsSeéami pdirae ﬁpelfﬁé”dﬂ’]@c?&%rﬁ%one 156notT|§ﬁofnﬁC' ng
cl osed ends of thﬁIéﬁRﬁlfctro e 40

The details of an embodlment of the gun 26 are
shown in FIGURES 2
through 5. The gun comprises two glass support rods 32 on

which the various electrodes are mounted. These electrodes
20 include three equally spaéed coplanar cathodes 34 (one
for each beam), a control grid electrode 36 (Gl), a screen
grid electrode 38 (G2), a first accelerating and focusing
electrode 40 (G3), and a second accelerating and focusing
electrode 42 (G4), spaced-along-the glass rods 32 in the
order named. Each of the Gl through G4 electrodes has
\ﬂ\/. : three inline apertures therein to permit passage of three
coplanar electron beams. The main electrostatic focusing
- _ lens in the gun 26 is formed between the G3 electrode 40
and Fhe G4 electrode 42. The G3 electfode 40 is formed
. ' 30with four cup-shaped elements 44, 46, 48 and 50. The open
ends of two of these elements; 44 and 46, are attached to
each other, and the open ends of the other two elements,'
48 and 50, are also attached to each other. The closed
- end of the third element 48 is attached to the closed end
3! of the second element 46.  Although the G3 electrode 40‘
is shown as a four-piece structure, it could be fabricated
from any number of elements, including a single element
of the same length. The G4 electrode 42 also is cup-shaped,
but has its open end closed with an apertured plate 52.



and the G4 el ectrode 42 have |arge recesses 54 and 56, 5 respectively,
‘therei.n.. The recesses 54 and 56 set back the portion of the cl.osed end of

t h&~ el ectrode 40 that contains three apertures, 58, 60 and‘62,. fromthe
p ' of the closed end of the (4 el ectrode 42 that contains three

ap es, 64, 66 and 68. The remaining portions 10 of the closed ends of °
‘'the G3 elbctrode 40 and the 4 electroile-42 formrins 70 and 72, o

respectively, that extend peripherally around the recesses 54 and 56. The
rims 70 and 72 are the cl gsest portiopns of the two el ectrodes 40 and 42. It
has been found that tHhge g???"&%lcﬁ%s?%c%fkq%goicﬁq%rﬁ%r?wr@éiﬁt &P el ectron
beam can beadacr-_nesed byeceﬂu@e ngztmevem rﬁﬂge)frédasrésnsma@m tsleg A

electrod ' e ti fo in and
bet ween e re%gggglgg @%e%fg % eec%eé;%%ﬁé alf‘% t%e%r ec%’ssiSG in the
4 el ect rodéh&ZPpstﬁt\pdeﬁfatheoclth%eél%h;dbe%rﬁf}mtqr% eleotrede 4§ tbater beam:

path , the %HEEer’tﬁﬁeéﬁéﬁé’fé&é’@rp@é‘d'&}”aﬁ{d tgn t e-dH Ak @Mednl Ng the
el ectron bearép Eat s, It_al s&rsogs been found t hat the hari zont'gl focusing

action on tRE ti6 SLPEFILRR a9 C el entrrie 2 dada SORGFARS | engt h of
t he recess Bhrea aperfbré&d, ebért6®dend T, el Tnd rmdes iglimg? @oaft ilbh@URE 2
provi des; OBl QnLO§E§g2§h£§&§ SaViNg éé‘béigﬁfoadé Y4 od eag}&:%%er@le” cal

aberration conpar e prior guns I SCUsSSe ove he reduction i Ne
spherical abdectrpda #2 éemeulm Hh 301 | Ter eesapgqtived ysi Adadf the main

focus |ens. oxIBha bBEiﬁﬁéfalI‘y' £RSurRd Zénd e5ditd Ssdd WU RRESH .Y Thize
el ectrode apertures or inline guns, the St ronqest equi potentjal;

lines of th 1@Fe39rnga?gna¥?eF%ea?¥P%%ﬁE reionf Af osing pair e’
apertures. Hoeeteodesnd0hanqua226 DE kKR, fdrad hainghsd veqwiijppatlent i al

[Ines exjendocqaylBugust %, Lom het weerct Ny LR, Gl I o that the

predoni nant ~por o€ Tens appear s be"asingle | arge
| ens ext endidpgrensedghyt heduping thewidrh Eirthrttign 72homn dig Gdng portion

of the  electrode 42, the divergent side of the electrosStatic-lens

»

formed in and between the recesses 54 -and 56. As shown in
FIGURE 4, the recess 56 in the G4 electrode 42 is wider at
20 the side beam paths than at the center beam path , the
_width.being'measured perpendicular.to the plane containing
the electron beam paths. It also has been found that the
horizontal focusing action on thevtwo outer beams can be
decreased by decreasing the length of the recess 56 in the
25 G4 electrode. -
The electrode gun 26 of FIGURE 2 provides a main g
focusing lens having substantially reduced spherical
aberration compared to that of prior guns discussed above.
The reduction in spherical aberration is caused by an
80 jincrease in the size of the main focus lens. This increase
in lens size results from recessing the electrode
apertures. In most prior inline guns, the strongest
equipotential lines of the electrostatic field are
concentrated at each opposing pair of. apertures. However,
85 in the gun 26 of FIGURE 2, the étrongest equipotential
lines extend continuously from between. the rims 70 and 72,
so that the predominant portion of the main focus lens
appears to be a single large lens extending through the

" three electron beam paths. The remaining portion of the



apertures in the electrodes. The performance 5 and advantages of an

el ectron gun simlar to the electron gun 26 are di scussed in above-cit

GB- A-2086649 (US Patent Application Setial Nunmber 201,692.) There is a slot
ef fect "astigmati smformed by the main fectistng lens as a result of

pefigt ration of the 10 vertical focusing field through the open areas of the
recesses. This effect is caused by the greater conpression of vertical

equi pot ent i al Maiesfeers nsoks Z d i yraker iequipokentiak Iines
penetration caps@stddeat ogus Aﬁé&ﬁfh@aﬁe ﬂ&@aéféc‘t‘_’fééé§a' 'fﬁﬂspéff@ﬂﬁﬁr}fbe

t han hori zont al 411 %ens strength. A correction is ma

asti gmati sm% rPRhA RIS Y e RPIRI YN bV-I'EHea’? n%‘l’u%h%rﬁ’eﬁcﬁr°n

hori zont al sl cgurop@8iane ai:.s*.d‘l&@eﬂt:.mfalidﬁﬁa-@h.ﬁdaccsodezéﬂﬁ@e (g ticul ar
enbodi ment has Sl I f, the |len r and is spaced from
t he opposite surt;]eq?:e %p%g%ﬁl&g%é?lé%* W%YS%@"B@@M of the |ens
diameter. This slot is fthexe s aveletrebfecs askigmtismvwiormed | oy Res: 2
and 5, wel ded x&@lﬁ%&?@iﬁé‘fﬂh@@é%%’eﬁ’hé@f%ﬁé@fﬁf&? 4f €feas to

-7-.main focus lens is fornmed by weaker equipotential |lines |ocated at 36—\

extend across the three_ape Iure therein in the plate 52. 25 To
statical | y WorNeF g hefe igld fEhrpegh  Hae C%Pﬁ%ra’b%%ﬁ]°f HER® engt h
"E" of the recesseSfesn tm&eﬁf@@trbdecaﬁsea by | tié | gr @4 eat edormbbes $ hen
| ength "F" of £33 40 ;%{BE 1 The effect
of the greateré%f]eces l‘r’é?%%tjcﬁf ro a%oég 'S %ae Lane as that

di scussed mntheq@am@tent@alhblmessetTb@ef;@l@sp¢metra5ioﬂa¢em$e$ e H6us
i ssued to HUQNEen 8N OONSD gr ddeerd W e LOMT 1L Ol ShaBRSLRAS £6F1 Fhtal

eI ectron gun such as the electron gun 2 FI' GURE 2, but, w thout the, slot
formed by st%i}RP96SERENGEN- ard W%%?Wl@t%@?ﬁ?%ﬁ%ﬁst%ﬁ%gmausm :

in the electron gun 26 of FIGURE 2 by the inclusion of a
horizontal slot opening at the exit of the G4 electrode 42.
One particular embodiment has the slot width one—half the
lens diameter and is spaced from the opposite surface of
20 the G4 electrode at 86 percent of the lens diameter.
This slot is formed by two strips 96 and 98, shown in
FIGURES 2 and §5, welded to thé apertured plate 52 of the
G4 electrode 42 so as to extend across the three apertures
therein in the plate 52.
25 To statically converge the two outer beams with
Kﬂ~/ the center beam, thg length "E" of the recess 56 in the
' G4 electrode 42 is slightly greater than the length "F"
of the recess 54 in the G3 electrode 40 (FIGURE 3). The -
effect of the greater recess length in the G4 electrode
80 42 is the same as that discussed with respect to the offset
apertures in U. S. Patent 3,772,554, issued to Hughes
on November 13, 1973. )
- Some typical dimensions for an electron gun
such as the electron gun 26 of FIGURE 2,but without the
slot formed by strips 96 and 98;.are presented in the
following table.
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"TAB 5 External diameter of tube neck - - - - - - - - - 29.00mM I nternal
di r of tube neck - - - - - - - - - - 24, 00nn18paC|ng bet ween G3. and G4
el des 40 and 42 - - 1.27nm Center-to-center spacing between. adjacent
apertdres in G3 electrode 40 (Ain FIGURE 3) - - - - - - - - - -
6.6 17m 10 | nner di aneter of ape.rtgjr_es 58, 60 and 62 in G3 el ectrode 40 (B
in FIGURE 3) - - - - --- - - - 54 mMmWdth at center beam *
path of recess 56 in 4 electrode 42 (Cin FIGURE 4) --- - - -

- - - 6.30mm 15 Wdth near (mHBaztEbeam pat hs of recess 56 in G4 eI ectrode

42(D|n FIGURE 4) - - - - - - - - - - 7.02mm Lengt h of recess
56 i n G4etectrode—42 I'_;III'::&JIRES\ - 20.7 mm
Lendt hE%‘FE%%Jes%lme#@r@ druhe MRk 40 =20 - - - CF-im Fl @29R80BR - - -

- - - Internal -diadfbtfermiDapide fedrecess -J n the el ectr ons; #8mand 42 (G in

Fl GU SmrMm W dth of G3 el ectrode - -

- - fE%P%c%ng between G3 %?QNﬁﬁn%*?q5¥qﬂﬁﬁ s 38hé2 mnri nd- 2788t r on gun

enbodi@emtex-t¢mbeh#ﬁt1§§acxﬁgtﬁurwmmesﬁeademﬂrmeelectrodes 40 and 42 may

vary from l2Banunes 2i8@Eanelnt titvgled ek hsof these recesses in the two

el ectrodes @ ImEFIEURRMBar y- fr om=30- each -other = Al +heugh.6hamG4 el ect r ode™
42 3 thvee 0t e @D QSE Hr &ir e GERES02 Ay @ugh 5 is shown as a single,

cup shaped g} agprdlecddrsgallah be fabricated from e. g., two elenents. - Thus,,

FIGURES 6 a(Bl ih dergurE a3)GA- el ectr ade 10Q of .another _eabodi geph of the

el ect e &Y at26cesn O ﬂenam path of recess 56 in

G4 electrode 42 - -
(C in FIGURE 4) = = = = = = = = = = = = - - - 6. 30mm : o’

15 width near outer beam paths of recess 56
in G4 electrode 42

(D in FIGURE 4) - = = = = = = = = = = = - = = 7.02mm
Length of recess 56 in G4 electrode 42
(E in FIGURE 3) = = = = = = = = = = = = = = = 20.7 mm
Length of recess 54 in G3 electrode 40 '
20 (F in FIGURE 3) = = = = = = = = = = = = = - = 20.2 mm
Depth of recess in the electrodes 40 and 42
(G in FIGURE 3) - = = = = = = = = = = = = - - 1.65mm’

Width of G3 electrode = = = = = = = = = = = = = = 6.99%mm

25 _
In various other inline electron gun embodiments,

the depth "G" of the recesses in the electrodes 40 and 42 o~
may vary from 1.30mm to 2.80mm,and the depthsof these
~recesses in the two electrodes 40 and 42 may vary from -
each other. |

Although the G4 electrode 42 of the gun 26 ' ' s
embodiment of FIGURES 2 through 5 is shown as a single,
cup-shaped element, it could be fabricated from, e.g., two
elements. Thus, FIGURES 6 and 7 depict a G4 electrode 100
of another embodiment of the electron gun 26 shown in
FIGURE 1. The G4 electrode 100 .comprises a first,

30
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35.FIGURE 1. The 4 el ectrode 100 conprises a first, -9- 1 pl at eFAAnke
el ement 102, ‘gontaining three apertures 104, 106 and 108 therein, ang-&
second, tub-shaped rimelenment. 110 attached to the first element 102
-conpri-sing’.a wall portion 116 upstanding fromthe el enent 102, and a
paostion 5 114 extending inwardly perpendi cular to the plane of the beam
paths. The second el enent 110 has an opening 112, facing the G3 €l ectrode
(not showdn) @flates-ldike elBwerft 192 eckeomtatini@d, threeoriperauires Wwio#h t he
second rim sl { fines a_larqge_r S [ A el ectrode 100.
10 The recesgloié{%r}lgct]l;o%t %%s?(gjtl%%‘acl?"t%hg Sg(rét%i?%ﬁ %#%t' g'aé%%elrég‘t Fgag‘ei‘go t hat
~contains the 14y et tambetdirtes the4 £i168 siemed8 L03mcomprasdmigurewadit ai ni ng
portion of t t q%% 331 Y h i 2 t .rade 42
as shown in the |°34u§1(e\1‘£, t_tea%%r{g?%ﬁ}sﬁ%h%f gtl %lle"@rnllml?% 'elgglr?eeét S%?%‘iéﬁ t he
G4 el ect rode 00 extending Ainyaraly perpanddgid agt tehdhei @dapeamtpahBs t han
at the centephfnPatddl e secoler Tt 110 Aag0har openlinge 112be havi ng

an inline el, ctnon_qgﬁ fqg eneratjng _and girgﬁtlggé%hree ereékrog,beans, a
center beam &RFifb (S @gﬁb‘,tr@ Cal'GRE E8PMEAaPtpatRs WS nar 378 £dr&én of
sai d tube, salengnt 10, udimgombimartibacwdthenhef gecbadusiing sdetealtect ron
beans, the iy f |_ens ing farned . aced el rg@p i\n each of
which a recrerzlslrhl s(ﬁ?eﬁ'leﬁe% t}%qjg&bgte%g%%p&lrigi éﬁpgf\@tﬁg gﬁ&%&%g € 3iolgﬁosed
: 10 The recess 118 acts to set back the portion of the G4
electrode 100 that contains the three apertures 104, 106
L~/ and 108 from the aperture-containing portion of the G3
' electrode. Similarly to the rim 72 of the G4 electrode
42 as shown in the Figure 4, the portion 114 of the rim
15 element 110 of the G4 electrode 100 shown in Figure 7 is
narrower at the side beam paths than at the center beam

path.
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10 tpansgversely to the coplanar paths of said beans with three in-line
aper s theret hrough, through which respectlve ones of the beans pass;
and peri pheral rimupstanding fromthe bottom portion which peripheral

rimhas a transverse portion 15 parallel to the bottom portion the
peripheral rins of the two el@®ctrodes facing each other; wherein the e
transverse portion of at |east one of the electrodes is narrower at the HJ&
si dé beGEAMShs than at the center beam path, measured 20 perpendicul ar to

the plane containing ¥ R Pilcturke b having af timlanaccording to claim
1 mherel the recess_in said one electrqde vvlderﬁ&r sai d si de beam pat hs

than atSiSEFHF AW fR% ASRaEAtIRG FL38KINGABEES ar to said pl ane
cont ai neherteon belaws r @n dmﬁazpd:dm anhd Awbulsddacbeadisng to claim1l,

whegei Eﬁﬂﬁ{ I A fromthe said
bot tBomr%1 &ﬁon %&ngd{% sal d %&%g/\?rsgq%oh ot ggéga%]qb%% is spaced fromthe
botton1$ﬁﬂdlquntAPQlﬂ§thIa[ﬂﬂﬂﬂ(ﬁ?CU§hde@ﬁtéﬁ§s osusAdgy of the recess

per pendi£id ag1ddtAdie b°éHni§ Pl mair\F RURC 1R B ng ipld al Iy as
her ei nhef ore descri th eference to Fi ures to 35 5§ﬁft|onally as

modi i & bYWE &5 1Sk 8F J?Ee?ﬁﬁ%1§d%§f ially as L
her ei ntlejoaebdﬂsmu |;imtw:t h:ﬂ ety eim:tim:dlél disposkéd o 5 optionally as '

Todib] S dievd BURP & UHb coptabbl bhehb! b¥ bhia bbabbbttn” C© b M
three 1n-11ne apertures therethrough, through which
respective ones of the beams pass, and by a \‘J
peripheral rim upstanding from the bottom portion
which peripheral rim has a transverse portion
15 parallel to the bottom portion the peripheral rims of
the two electrodes facing each other;

wherein the transverse portion of at least
one of the electrodes is harrower at the side beam
paths than at the center beam path, measured .

20 'perpendicuiar to the plane containing the electron
beam paths.

2. A tube according to claim 1 wherein the
recess in said one électrode wider at said side beam
paths than at said center beam path, measured

25 perpendicular to said plane containing said electron \~
beam paths. _

3. A tube according to claim 1, wherein the :
said rim comprises a wall portion upstanding from the '
said bottom portion and the said transverse portion, s

30 which is spaced from the bottom portion by the wall
portion, amd extends inwardly of the recess -
perpendicular to the said plane.

4.An electron gun substantially as
hereinbefore described with reference to Figures 2 to

35 5 optionally as modified by Figures 6 and 7.

5. A color picture tube substantially as
hereinbefore described with reference to Figures 1 to
5 optionally as modified by Figures 6 and 7.
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