2097579 ELECTRON GUN ASSEMBLY HAVINGigitg JS | NG | NSULATI NG SUPPORT RODS
5 The present invention relates to el 3 ud assenblies, and
particularly to self-indexing 10 i nsul ati g support rods for such gun
'ass}nblies. The electrostatic [&nd el enents of an el ectron gun assenbly are
sez_igu y arranged to accel erate and focus at |east one el ectron beam al ong
a fral |y | ongitudi nally-extending el ectron beam path. The | ens 15 :
el enénts of the &@FQ$§9§ﬁéHVa%%?gﬂéﬁﬁuﬁﬁ¥ﬁq§'%%E%E@d to at least a pair o#r
general | y | ongi t udNDEXING INSULARING SURRORT) ROPSOrt rods by neans of
supgort tabs extending framthe lens elements and enbedded into the support
rods, which commonly are formed by pressing a glass powder in 20 a nold.
The support rods are subsequently fired to strengthen the rods, to fix the:
di rension of the rods and to renove volatile matter fromthe pressed
support rods. The_support tabs may he integral with the |lens elenment or the
support tabs may 'B’éea&*'ﬁﬁﬁéﬂ, ipgengignrelates,fo,8lfstkEon E¥he body of
t he ggr?@mhs, ahd pai-begua;amly gbesﬁmfﬁ-lg.m:;ﬁngt he SUpporlt tabfs |
e ed into,the_ ort _rqgdsinclu shap roj,ections or claws forne
ig?g thb“%ﬁﬁtbﬂgtﬁ‘éggﬁ’ﬁ%o pds . 5eT; EuFF‘r_ i B ATBIIES L abs within the
support rods. AttEe@anehectroshatichdens 3lememd s han elmtstron
acconpld ' (o] akLQE I Iqn gﬁﬁéFyﬁygy uring the
beadi ngé‘%gg%%?xgﬁ&oﬁgéo%é%ragggf S?-ﬁg‘ﬁ u&p%?t rods ecoérre%r}gj m sal i ghed,
resul ti¥RFEH FhplepeE SPRcPAGCEEPReOf AR oR% FedeReF 2 onpl et e cover age
of td _he_rdreguﬁid%jm_lsyﬁlaﬁténgahgbylb&g_r&i Heya&ulp”a]gﬁmﬁ snhlraoqr'éné od. Ei"th?(rj e
CORgi ti | s undesi | e and_causes distortion .of .the electrostatic fields
Wit bi n STRRSREE 5 R TUB RREPTRRN: AFop BRI SRR SRTHRED et

at least a pair of generally longitudinally-extending

insulating support rods by means of support tabs extending

from the lens elements and embedded into the support rods,

which commonly are formed by pressing a glass powder in
20. a mold. The support rods are subsequently fired to )
strengthen the rods, to fix the dimension of the rods and
to remove volatile matter from the pressed support rods.
The support tabs may be integral with the lens
 element or the support tabs may be attached, for example
25 by welding, to the body of the lens element. - In either
case, the portions of the support tabs embedded into the
support rods include shaped projections or claws formed (_
(_~ into the end of the supporf tabs to firmly anchor the- '
tabs within the support rods. Attachment of the tabs to

30 the support rods is accomplished in an operation called
beading. Occasionally, during the beading operation, one
or more of the support rods become(s) misaligned, resulting
in improper spacing between lens elements or

as incomplete coverage of the claw of the support tab by the

insulating support rod. Either condition is undesirable
and causes distortion of the electrostatic fields within
~the electron gun assembly which perturb the electron
beam.

A typical apparatus utilized to fabricate an

Wy



A typi cal apparatus utlllzedtofabrlcate an 1

-2- electron gun structure of a pickup tube is shown in Figure 8 of U
Patent 4, 169, 239,issued to Ehata et al. 5 on Septenber 25, 1979. In. Zgé;
figure, the insulating support rods are shown supported on beadi ng bas
which are rbtated toward the stacked | en® el enents. The patent discloses
that; if the viscosity of the fused glass support rod is low, the 10

acguracy with t he el ectrodes are assenbled is decrea eddue to thernmal
and nechani cal V{iﬁﬁ W S F Y ei'ﬂ’é: Grﬁe‘at R SRR &EPSU giFo PRCMBdd e ont act
the lens el errerﬁlg;mmcﬁ toff dbhsS. |Ratientk A6 9,12 3% d santedt tat Ehataceteahut 15

sonewhat ragdorg SKE ﬁgﬁﬁrow d.ithq_gﬁsul gt @gesgggg‘)&g rod on the beadi ng base

can be acconpli I'ng the beadin wth a vacuum hol di ng
capability. HoWé\?erlnsb'ééél}@S SUPPREST Fefdst éﬁewﬁbpﬂnt shepanted eetween the

support rod and,ddrei v astidul Rasion taﬁ:% TR HoRiaGAN the 2Rackklisknkn a
lateral direction durlng i h%lal % aneﬁé on th beadli ng base.  An exanple -
of a structure § ?Qﬁﬁmlng_ hB3EEPE, Gits 9§ﬁ§nF gFthE EBBport rod is
shown in U. S Fiaimﬁsﬂ;;ﬁ(bflltﬂfé fesméedliassVaupportt alod ds Jepterher 28, 25
1971. - In gfis 3 %é}{‘%ﬁgﬁud @tl%gé%ﬂﬂ@h‘é 483 %s‘%%ﬂ@l%% §gough in
whi ch t he |nsul |ng por I S nes € accurac e support rod
al i gnment deperfigcxrRpged dne dradhaymal wnd mechaniicallh sbockhereasedr etr od
can be control | g &Qne% R dupeit! | 8bayi ebhtheheﬁﬁa@eﬁer pressed
rrultlformsuppor q_; u‘& 0 inlength is + 0.254 mm secondary :
mechi ni ng operé? fHERPTY H§¥3ﬂ= the - _
U, It is Kknown in the art that a secure,but
15 somewhat random, placement of_the insulating support rod
on the beading base can be accomplished by providing the
beading base with a vacuum holding capability. However, -
because of interrelated width tolerances between the '
support rod and the beading base, the support rod can be
20 offset in a lateral dlrectlon durlng initial placement on '
‘the beading base. =~ - o
An example of a structure for reducing the.
lateral movement of the support rod is shown in U.S.
' Patent 3,609,400, issued to Marks et al. on September 28,
25 ~1971.  In this structure, the beading block
includes a beadlng trough in which the insulating support

A rod is nested. The accuracy of the support rqd alignment -
' " - depends on the accuracy with
. which the width of the support rod can be controlled.

The present- lndustrlal width tolerance for pressed
multiform support ‘rods up to 49 mm in length is + 0. 254 ‘mm.-

ST

- A secondary machining operation, after firing of the
bead to outgas ' it~ and set its physical dimensions,
is time consuming, expensive and"thus impractical. Iﬁ'
8 therefore is desirable to design a self-indexihg" a
insulating support rod that is substantially indeépendent .
of the industrial width tolerance described above.



bead to outgas = it “and set its physi cal dinmensions, is time consum ng,
expensi ve and thus inpractical. It therefore.is desirable to des
“sel f-indexing insulating support rod that is substantially independent of
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of electrodes attached to at least two electrically-insulating s
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;a;y strial width tol erance_dgscribed above. I n accordance with the -
oty i nvention, an 5 electron gun assenbly having at | east one
|y Iongltudlnally extendi ng el ectron beam path includes a plurality,

upport ¥j

Each of the support rods has a surface having at |least two 10
i ndexi ng cavi ti eEnfaeaerdanes evhth okhel pxesent tirvenpirn amds al ong the

be@dn paidctidntden lhS¥emssy Hé&lng at leas€! GURE 1 is a broken-away, front,

a palr of prior art.s
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g rod according to the invéntion. ngé?G |
- Beam BRRR-5. 30 FIGURES 1 and 2 show struct

In the draw1ng5°

FIGURE 1 is a broken—away, front, elevatlonal
view. of an electron gun having a pair of prlor art support
rods. _ _ A - _

. EIGURE 2 i§:a bquen—away, sidg, elevational
viéw along section line 2-2 of the electron gun shown in
FIGURE 1. ) _ o .
. PIGURE 3 is a broken-away, front, elevational

~view of an electron gun showing one embodiment of

_ FIGURE 4 is a broken-away, side, elevational
view along line. 4-4 of the electron gun.of FIGURE 3.
_ FIGURE 5 is a plan view of a second embodiment
of a self-lndexlng support rod according to the invention.
_ . PFIGURE 6 is. an end view along line 6~ 6 of
FIGURE 5. ' ‘

FIGURES 1 and 2 show structural details of a. . -

priot art electron gun assembly mounted in the neck of a
cathode-ray tube (CRT). The structure
is similar to that of the .electron gun assembly

 described in U.S. Patent 3,772,554, issued to . Hughes

on November 13, 1973. The insulating support rods in this
structure are conventional.

. self-indexing support rods according to the: present 1nvent10n._
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cat hode-ray tube (CRT). The structure is simlar to that of the electron

gun assenbly described in U S Patent 3,772,554,issued to - Hughes Q@
Novenmber 13, 1973. The insulating support rods in this structure are Y
conventiongl . - 4 - An inproved el ect gon gun.assenbly, shown in FI

3 and 4, includes an evacuated gl ass envelope 11, 5 which in a conplete
CRT includes a rectangul ar faceplate panel (not shown) and a funnel having
a.heck 13 integrally attanheﬂpkbeedteleétgbasgu&taﬁséﬁbbywlw@dwdﬂnﬂeﬂlty

7
o e o DBacReR soalad, | RLTHIRR IH, bvapflead Glagl chiiagel 19,
envel ope 185 Awhnnhluneabsamedetepﬁﬁsnnnguudegcarancgangmiemﬂﬁapeplate

central ly nmounggfeW (hbe L-ﬁswﬂfC&né?»a Fandes! aaeénﬁoagﬁaekatl@ iﬂ‘ée@&"éll‘?&t
three el ectron beans al on anar conver ent gaL havi ng_a commb

general |y 15 fbharhedi FAfreEPect PoAlp8Ras e@h& 8YARg &cpPduxad ﬁ6¥ 9ﬁomn) -
The gun assenbigadeneti pefist 19 GkﬁéﬁdiﬁﬁpﬁhéréQH&oﬁghbi&d3e33&da&6 aad, from

which th | d h

manner comon! GLAS8A FRet RBOLPE. SHROBRCK| Lrr ofoBePRcAdSS ALbAchedygo”
SUbstantldG)/eheapiystlaneuesséeytheaenve&opbaﬂan cat hodes 25 (one for
produci ng each beam, _ }Boilgrl egd§§t§388t%é§é§hsgﬁ ebae%_gp as d),

a screen-grid electrode al 5o refrerre eratlng
- and focusing ehssembdy 231, ( sevsrmdfiyr mountedawitBin &he alez&k 13scdisd

accel erating a&ési&ﬁé&'%ﬁ ggﬁgkae@eaﬁa b2 hﬁQcEeEﬁE%@deﬁ@c%§0ﬁ4bea5%||°“ed

by a shield cup. 35, I nal I y- space - order along the rods 23a
and 23b. - The 9&PPSU§°E éBPFo&8§VGF9?F}§ gakhgs faving 1 COmEoR,c GaeTALLY

13- longitudinal direction toward the viewing screen (not shown).
The gun assembly comprises two glaSS-sﬁpport rods or beads
- 23a and 23b, from which the various electrodes are -
supported to form a coherent unit in a manner commonly
_ ‘used in the art. These electrodes 1nclude three
- 20 substantlally equally transversely-spaced coplanar _
g cathodes 25 (one for produc1ng each beam), a control-grld -
electrode 27 (also referred to as Gl), a screen-grid _
'electrode 29 (also referred to as G2), a first acceleratlng |
and focusing electrode 31 (also referred to as G3), and a. _
25 gecond ecceleratingaand'focusing eleotrode 33 (also referred_'
to as G4), followed by a shieldrcupf35, longitudinally- -
'spacedjih that order alopg the,rods 23a and 23b. The -
various electrodes of the gun assembly 21 are electrically
_ connected to the pins 17 either directly or through metal
_ k 30 ribbons 37.. The gun assembly 21 ls held in a predetermlned
'p051t10n in the neck 13 on the plns 17 and with snubbers
39 on. the shield cup 35, which snubbers press on and make
contact with an electrlcally conducting internal coating 41
on the inside surface of the neck 13. The internal coating
41 extends over the inside surfaoe~of'the funnel and
connects to the anode button (not shown). -
_ Each of,the.novel support rods 23a and 23b is a
parallelepiped member about 1l mm . wide by
about 48 mm long by about 4.25 mm thick. The rods 23a and

35
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connected to the pins 17 either directly. or through netal 30 "ribbons 37..

" The- assenbly 21.is held in a predeterm ned position in the neck 13 on
“thelygiys 17 and with snubbers 39 on the shield-cup 35 which snubbers press
on make contact wth an el ectyically conducting internal coating-41 on

the rnside surface of the neck 13. The internal coating 41 extends over
the-inside surface of the funnel and connects to the anode button (not
shovvrmb Bze [ axfmeich dyn @ozipasitimy torr goesziagand s2itabdeagnasal | el epi ped
menbey, JJJ gml.are%PQ& égguklééd”gk'eﬁazgh gleeul éoiﬁxﬁ%}EB'Ck The

rods 23a an or nme cti'ng or pressin tabl e gl ass
- povB&utgRS, the aterdgl aite £ Fﬁeéhﬁrdém&2§&°aﬁt@ﬁ ﬁB?dFﬁesténg 88t gas the

- mat ergtdlengithehl Xhieheodismand m&eofthehe 1ee@s 1aRe 1016t eamgt Bencikhext ods and
nakeTh em | ess Ilkel ? ch| rack These S 8? rods.23a and 23b
Fods, 2P it

each ThEve SUREIEE & gbg degcgegavﬁg i fnguPPﬁgg 27. A chanfer

of abddutargb@ |Iaeaghmm¢upmﬁ3@turﬂa@egl4t7ud| Aalchpméetre ofi ahoattgd89°of the 10

rods jadj AcRiHa 1%6&‘%&%@@@6&1%r tlfl th&%@% 3; gg]sa%' biel ahg the

subse uent beadlng oper ation e vario ectrodes 25-33 includes
s Aagarh ta &

rods thaa samiaea%nt /Nealda.aﬁ;tf dp@altﬁ@](gw ﬁﬁcﬁabtﬂ £8s - 4§raggs5&1gegggasaed in

t he adln ort surfacesd7.of the su I S an uring

t he #§|§Ind 8%@% HPP°Fﬁe%F§8e¥Pﬁ§hc56utl ﬂéegna ngop ng located on the
cent etrounm@g)fsquf@dear@ ofdithel suppdrdxirods P3a andeRBbg catities 49 and 51
~have 1@3%.88&% 3lahaln gdldmﬁ%l@s 4@0%%& hEeO%rmLat hgm

. e o
~is_of 0 dlfferent nsi-on t han a _uni que indexing can be &“j

- ach? 1ngs SURRRT Y FuE §73°§n&h$ 5Pﬁ@°Fﬁd€?ﬁﬁg 8vPhded3k9 and 51 in
t he ﬁmian@B&h&ndmﬂﬁhngahge&uhib&ntI&hbylndex1ng cavities 49 and

51 are located on the center line of the longltudlnal bead
axis. The: 1ndex1ng cav1t1es 49 and 51 have the same lateral o
dimension; however, if one of them o _1s of a
.20 different dlmen31on than the other, a unlque 1ndex1ng can be
achieved. " ' N B ’ o -
' As shown in FIGURES 3 and 4, the indexing.cavities
49 and 51 in the rods 23a and 23b are substantially
rectangular in shape and extend into the body of the rods to
25 a depth of about 1. 5 mm. The cav1t1es 49 and 51 are typlcally
about 5 mm long and- about 3 ‘m w1de._ If the rods are fired '

or glazed with the 1ndex1ng cavities 49 and 51 exposed to the | .,“'

g FUPPORE ﬁﬁﬁﬁﬁpﬁg4§u¢Paéé§4§lGﬁtﬁhe support-;

-

o

glazing flres, the as-pressed" geometry of the 1ndex1ng N
- cavities is not carried over into the fired rods. In thlS
30 instance ,the cavities 49 and 51 take on a sllght elllptlcal 2,
parabolic shape along both the major and. minor axes of the ,‘ P

rods. - During the beadlng operatlon, the rods 23a and 23b are.

free-floating in the 1ongltud1nal dlrectlon,because of the

elongated indexing cav1t1es 49 and Sl,but constralned 1n the
35 lateral direction. '

FIGURE 5 shows an alteérnative embodiment of a novel
indexed support rod 147." In'this'embodiment, a'first.indeXing
cavity 149-haslaulongitudinal-dimension-greater than its
lateral dimension,while a second indeking cavity 151 is



rectangul ar in shape and extend into.the body of the rods to 25 a depth of
about 1.5 mm The cavities 49 and 51 are typically about 5 mm | ong and

about 3.nmwide. If the rods are fired or glazed with the indexing
cavities.49 and 51 exposed to the glazing fires, the "as-pressed" geometf
"of the.indexing cavities is not carried-ogee into the fired rods. Int :

30 i nstancethe cavities 49 and 51 take on a slight elliptical parabolic
ape along both the major and- mnor axes of the rods. During the beading
op fation, theubstanzialdydcisoudnr. ahdeprbivbdesng nanihem| sngface avéa

direction, beC%H&ﬁ;%Eg%Q o%'O”Q %ﬂlb”@ﬁﬁb&@m&%é'ttﬁﬁoégpﬁ89t5§oéuis con-

constrai ned I N teral |rect|on ws an alternative
‘enbodi ment ot S¥ Adned /i AYeing $hspbeading eperatigny hid RBABBJIFRRNt, a first
i ndexi ng cavi tlbnlﬁsluaa&aa hedgilhydiraal ddireeesbns. gr Bat teasbaonétst| eher al
?lge?5|on mhlled%xgggo%ng%qgéun% caV|ty 151cav1ty i49, should be

substantlalIyﬂmeeﬁﬁLmatand pnotheeioagutndmnaisdmractlaneanc@ﬂdegutat|on
In this enbodi 'natﬁlée aS {BRa %n&@dohsgﬁg spicr%hgabaeaeeﬂuewgla&sxbﬁed' ng.

operation, in bot ongltu inal and lateral directions. .At |east.one
of the |ndek?ﬁ@”859@§|é§ énd - Thecipdeyingoca¥iby| 44816 E¥PEFRIMY ng

in the |ongit abowd sdmethqnbynabbder 3t mmeWviidepawhidet ther ageetpnlsbehas

spaci ng betwegh de 0 ££3V |es 14 n [ ity

149 is typi ca%I dtggno&g éﬁgf’c}?ﬁg gy boug: 3 aglégé wﬁgggr%hggéa@/ig 8%

has a dlanetemSGMQakwatmén#mﬂm surfipcer prea sagpunugrgavabsegn Lseng tva .
mni mum sur f aca anAdr RAPILAGsGA ! WAS, dbt@mﬂﬂée EhaEUAsauﬁayottsszolt vas

deter m ned hat about o 30 15 pe t of the,su rt beadsyere rejected
af tor ol azi ) HSGEARS: HhaTh AURERS BEARBERTENESIPERY. AEFF SLOFLPEs uas
out of the tomsnmmse thel dimensjennbeteden the ppasedtapastgogyities was
' out of the tolerance variation permitted. The present designs.
'1ncorporat1ng at least one free-~floating indexing cav1ty, de
not have. this cav1ty spacing problem.
20_5 _ To - assemble electron guns u51ng the novel
' self-indexing support rods 23a and 23b, the gun and lens §
eleménts-are stacked on a mandrel (not shown). The support
rods 23a and 23b are placed on a beading apparatus which .
includes at least a pair of bead blocks with truncated
26 pyramidal indexing pins extending from the support surfaces of
the beading blocks. The indexing pins project into the |
AL  indexing cavities 49 and 51 of the support rods 23a and 23b
and restrict the lateral movement of the support rods during
the beading operatlon. By referéncing the indexing pins to
'mJthe indexing cavities 49 and Sl,whlch lie along the center:
X line of the sppport rods 23a and 23b, the support rod
) alignment is improved by a factor of two,since the alignment
cavity tolerance is equally distributed about the center line.
Thé'width dimension of thé-support rod is no longer a factor
36 in controlling. the lateral displacement of the rod. Further-
mofe, the improved accuracy with which support rods are-
laterally controlled and longitudinally aligned along the
electron beam path assures that the electron lens elements
are properly spaced within the gun,and that the outer edges



~ tolerance is e

i ncorporating at |east one free-floating. indexing cavity, do not have this

cavity spacing problem 20 To . assenbl e el ectron. guns
“usi ng/t novel self-indexing support rods 23a and 23b, the gun and |ens
el e are stacked on a mandrels(pot shown). The support rods 23a-and

23b "a pl aced on a beadi ng apparatus whi ch includes at |east a pair of
- bead bl ocks with truncated 25 pyram dal indexing pins extending fromthe

sugpobf auéfaf.pﬁ@fﬁtghsbbe@ﬁlﬂﬂe%@ﬁgseléﬁ@nt téldchare‘ézgﬁaﬂ d%:%&@é‘d 'nto t[‘e\} :
i ndexing cavities n e S rt rods a a and restric
the | &fer a?n‘?m%‘éﬁﬁﬂ?n%?g ﬁ% g%%pb??“f%ﬁ%“%u??%’f‘ﬁer%g%d? ration. By

r ef ér 2Bbj, higus hel imiivatimg pthe per Birbaeiomdeki tige celed trmm A9eamsl 51, whi ch
lie a&?SHgtPﬁecéféSErcﬁnﬁe£$ ﬁgehgupport rods 23a and 23b, the support rod

alignment™is |ngrove actor of twosince the alignnent cavity
qétl should: bepundarsbeed thatccwWrblie| they a¥e@ width dinension
of th&eééﬁﬂ@éa édeéSiHOtéﬁﬁﬁebfaafééléf @élwlgﬂaﬁr@ﬁﬁé ngatheg| at er al
~displ é HD f ngrove accurqIP Wi t h which
~ suppo ?SdglﬁFEr?ﬁt ?Q?FyPEBﬁ?FB? 3 gﬂﬂ FBﬁﬁ t PRSI %ﬁ%d al ong t he
eIeutpahhbeaﬁhpashlﬂsindexlngainshbaeingtsuppbeusredsnemmsbare properly

space thin e d e g f t tabs

of 't st Th{phpoeotl. B8 e Btrif l Bhefl0RSouracy of cha s aHRRLE
|nsulﬁ?ﬁﬁgaéaﬁbﬂﬁﬂtrbﬁsrégalaﬁé 5 23bt hus. ellnlnatlng the perturbation of
the el ectron beans along the el ectron beanrpaths it should be understood
that, while they are described above in terns of a color television tube
haV|ng three el ectron beans projected alonq three convergent beam 10 pathiﬁj
t he&sel f-indexing insulati-ng support rods can be used in any type of

el ectron gun where accuracy of the support
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rods alignnment is required. 15 20 25 30 35 \1 CLAI IVSWI ectron gun

assenbly having at |east one generally |ongi t W t endi ng—el ect ron
beam path, sajd assenbly conprising at |east mrl/ m ctricall

i nsul ati ng Support rods having each a nount i ng” sut f acay ﬂeadi Ng £7 -
support. surface, with a plurality of glectrodes attached by hounting ns
to said nounting surfaces of said support rods, wherein at |east two
inqaxing caviti &LAIMS fornmed in said beading support surface of 10 each of

sai d support rods for alignmenh %flf%ac%nr gﬁ% %'s%%ﬂubig ﬂa@?ﬁg‘d @t ’ieagt 68

el ectron gun assenbly as in clal sal
par al | el pi ped mgﬂﬁﬁﬂﬁllﬂS1°ng1tUdlD313Y-eKﬁemﬂlm9ne16Fé€9ﬂohegmnpa§benbly

conprising at | easly 43 eMARIRLABrEIse 0" 'aQ:a|1Le)§s'tn%%BaEUBEgﬁ‘ﬂEBOéleEQgically-—
bei ng each a_parall el pi ped nenber having a_nounting surface

opposi tely d? spdLeRiatddio §UPReFdsr o885 éé’éngaeﬁﬂ?r 3 F‘PV“SF‘“@I ét‘f’?a&&s apg, a
produci ng and dibea@ting s%pbhrteeuelfact-zromlthaﬁs paueagitpac€detepkandespat hs

T e Soumn afkichld byl Wit Mool 36" B0 BBLAeERETLRAGSLLC 1O

af fi xed to sai d I'ng aces
two i ndexi ng cawift issidasappomtedods .sarherseadartgleepporcwownﬂaésenef each of

sai d support 25 Jdo4s: ffed Al Q'&Hﬁ:@i Qf %@':Q b@@%l%lgoﬁﬂpﬁé!r@ Qﬂ%ﬁh@ét BS 4.
An el ectron gun assenbly as,. in Cdaim1, 2 3.wherein %I g
cavities are oS & O,sg:u.tdnéupport rods for allgnment of sai rods along

said beam path.

K/’ ' 2. An electron gun assembly as in claim 1,
whereln said support rods are parallelplped members.

15 f 3._ An in-line’ electron gun assembly comprlslng
at least two elongated electrically-insulating. support
rods, being each a parallelpiped member "having a mountlng
surface and an opp051tely dlsposed beadlng support surface,
‘a plurallty of electrodes for produc1ng and directing

20 three electron beams along spaced coplanar paths hav1ng
a common generally longitudinal direction, said electrodes_
being affixed to said mounting surfaces of said support
rods, wherein at least two indexing cavities are formed
in said beading support surface of each of said support

25 rods for alignment of said rods along said beam paths.

4. An electron gun assembly as in Claim 1, 2
or 3 wherein said indexing cavities are formed along the
center line of the major axis of each of said Support

30 rods. ' '

5. An electron gun assembly as in claim 4,
wherein at least one of said indexing cavities is
elongated along the major axis of said support rod.

35



cehter |lipeof the major axis of each of .said support 30 rods. 5. An

on gun_assenbly as in claimi4, wherei n-at | east one of sai d i ndexi ng
'caV| s |§uﬂ Eﬁﬂﬂ ﬂlﬁﬂ the major axis of said support rod. 35 -9- 1
6. ele y as in Claim4, wherein one of said indexing

cavities has a m hi mum’surface’ area conflguratlon and the second of said
|ndeX|ng cavities i.s elongated along the major axis of said support 5 .
rod. 7.. An electron gun assenbly as in any preceding clai-m- wherein a -”i
chanfer is forred al ohmy ebedtodn tdgwn | asgetbly nes | in elainli 4g edges of sai d™

SUPROT LS Gng BAERNQ | Fhdll g WL ALY 2% fhladexIn cavilies

ormed Thereln T 19 n asse ving electrode support rods
substarﬁu%ﬁ#%ﬁ ﬁ%r@metmmcb@quM okferdcindexihgures 3 and

4 of thea PLEUPAY I SbREED0S1ofy tife G JWHea% £y 6ﬂb§a£@n§1ﬁpp‘éﬂg
an, seI ectgé)n gun assenbly as in any prece |ng claim

7.”'An'electron gun. aésembly'aS'in-any preceding-
claim, wherein. a chamfer J.s formed along each of the.
longltudlnally-extendlng edges of said support rods
10 adjacent to said surface having said indexing cavities
formed therein.

8. _An electron gun assembly hav1ng electrode
support rods substantlally as herelnbefore described
15 with reference tO;Flgures 3 and 4 of the accompanying
drawings .

9. A cathode-ray tube compr1s1ng an, electron
gun assembly as in any precedlng clalm.
20
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