1 RON GUN ASSEMBLY 2120452 This invention relates to an

el ‘on_gun assenbly and particularly to an electron gun assenbly for use
in a multi-beam cat hode ray tube in which a plurality of bead straps are _£§/*
utilized to secure the bead straps to at |east two support rods. A e
cat hode-ray jube, for exanple, a television 10 pi cture tube, usually

enpl oys at I'east one el ectron gun WELECIRONIGUNE @ISISEMBEXt ed cath 4#;
assenbly. Mst color television picture tubes enploy three such guns

type of assenbly includes a_disc-shaped cat hode substrate having an

el ectron-eni ssive coating ofhdife iGeRion relates ate aheebettaon gugrld :

cl osel y spaced fraasehmgo&hun@aﬁhmaqduww éﬁ%fééﬁf@ﬂ&% &gﬁ%l,t_&

spaced from &he ot her .rever face of substrate _
be supported on a“tibdfaf Wﬁﬁﬁ %ﬁﬂﬂ(ﬂ? %NEQYCEHF%J%ntﬁelﬁbaﬁePluFﬂhltY

two |egs of the heitbeade&mdpsgarbeUQEEQQEd Abl setutbetpar bsaar atahpackhsd
to a pair of cogngg igﬁgkakhggsaggggEt ra . Each leg of the heater Is

indirectly affi to a comon port ‘via a heater bead strap. Unlike
the grids of the electron gun which are secured bet ween the pair of support
rods, each heater bead strap icatRbua | Yedes £ sup.

I n order toi@ttach, the heat er bead stra to the sup or%négdi % g?%%?%gggn

formed in one endPLFtRRE LHRE.sUSHAlANd SMRd ARt slessfeorel ¢heotror gun
support rod at anwetnvahednaem‘pemyuheaﬂade@mdde ddWard B Ofmbbe BERLET

that the heater 1s

R R g s G
a nultl-beantcathbﬂperaﬁ aabemhéylmgcaudes%d|dAsa#sthéﬁxhﬁth¢m@d@@ﬁ§trate f}
thar act SP.SS?:E!B??”%B" e e e SReE L S Sl i eroe e
heat er bead strap5%5§a§@n§ha¥é°§aﬁﬂﬂcBegrld closely spaced from the

coating. A coated-wire resistance heater is closely

spaced from the other reverse surface of the substrate.

The substrate may be supported on a tubular member, which

éo may also contain the heater with two legs of the heater

extending therefrom. All of the parts are attached to a
pair of common insulating support rods. |

' Each leg of the heater is indirectly affixed to

a common support rod via a heater bead strap. Unlike the -
grids of the electron gun which are secured between the =

25_ pair of support rods, each heater bead strap is attached

to _only one of the support rods. 1In order to attach the

heater bead strap to the support rod, a claw is formed in
. one end of- the bead strap, and the claw is embedded into

the support rod at an elevated temperature. Frequently,

&
o

30 the claw of the heater bead strap is leosely.embedded
into the support rod so that the heater is free to move
during electron gun operation. Such movement,
particularly in a multi-beam cathode ray tube having a

as plurality of cathodes, produces variations between

cathodes and adversely affects the electrical
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characteristics of the electron gun. Additionally, the
movement of the heater bead strap may generate particles



2 fromthe support rod. Such particles are undesirable since they may
cause spots on the screen of the tube. ‘5 The present inven
as s_gt forth in the appended clains provides an inproved el ectron gun
assenbly wherein means for generating and glirecting at |east one electr
beam al ongéa beam path are spaced along a plurality of insulating suppor

mea'n_s and dre aifiredm)ehel B@F@'dk&k‘oﬁl a%mtpﬁﬁﬂéleécéﬁdlﬁﬁdésE&hBlBOdy
portion having a C Osequpqéeiced art éﬁ gras gBF %P'ﬁ
configured and éﬁg‘fﬁ Y A R i Wokes i?r ﬂgE & body
portion or each other) as to increase the retention of the attachnent neans
to the insulating support -Aeans. eé-% I.n- t he .df aw_n ségl SOGfﬁE lis a

br oken- awag, front el evat NSh&F SR IPVE PS5 ﬁun assenbl y.
20 theFlapgemded <laimsokravidesyan fmpmveéleixeatmmgun\aseemiﬁ( a
portion of the 1 QRE: | drac an

I ndirectly- heat&%%t ﬂé%-i'g‘éﬁég%&%&i&%&%‘ Is a Eront dan% %/%%\ll/:vp%l

novel heat er stlorg a ﬁ’f*@ll-’ﬁléﬂﬂr Fre M@]@%\%PFWW|WWGR%M i on
l'ine-4-4 of FI & mEAKGURS QarkSatcabhék @Rertiddyby fatﬂitihnéhe\&ahhs)llabmdlﬁq\/ of

a portion of. an un, as enpbly ingludin I ndirec heat ed :
cat hode ag enblay""%m&’[’a%ﬁ ’H’@é?(ﬁa"ﬁe%dcgﬁeg #ﬁance with the
plrestent |nvent |qtaspﬁigGuEHBeti:ssswmnﬂtgnnsi andladelaeﬁsgempeagng?&_r) -
el ectron gun as ?gil n (rjggﬁ, %eg_.tu e
structure is S|d'r§'ngpgér . o tégla es*cu]élht‘g1 %;lgoé’?fe%t 35 )879 I ssued to
Hughes on Mar cH®@Encrease the aqetenfian (offethec af taghmeatc me@ns

e to the insulating support means.
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In the drawings:

FIGURE 1 is a broken-away, front elevatlonal
view of a prior art eleztron gun assembly.

FIGURE 2 is a broken-away, front elevational
view of a portion of the prior art electron gun assembly
of FIGURE 1,including an indirectly-heated cathode
‘assembly. _

FIGURE 3 is a front plan view of a novel heater

- bead strap. | |
L, FIGURE 4 is a side elevational view along
section line 4-4 of FIGURE 3.

FIGURE 5 is a broken-away, front elevat;onal
view of a portlon of an electron qun assembly including
an indirectly-heated cathode assembly and the novel
heater bead straps in accordance with the present
invention.

FIGURE 1 shows structural details of a prior
art electron gun assembly mounted in the neck of a
cathode~-ray tube (CRT). The structure is similar to
that described in U.S. Patent 3,873,879, issued to
Hughes on March 25, 1975. Except for differences in_the
claw '
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3 structure of the heater and/or cathode assenbly bead straps, the prior E
gl ectron gun assenbly and the el ectron gun assenbly in accordance with’
gesent invention can utilize the same structure; consequently,the pre
¢d description of the structure depBcted in FIGURE 1 is applicable %%?’
both. The gl ectron gun is housed in an evacuated gl ass envelope 11, which
in-a conplete C$§r¢ﬂeunﬁe@fathécbaﬁﬁéFaﬁnﬂdéépPﬂﬁg 1 fheak|

B?\Jlr 2|g. ?yngfckl é&zg&%@grehéypeibatcbeg emeteﬁtront gﬁﬂ'aﬁen&il@"f}akgitﬁr%/l gg a

r in ere u aled to an
cl oses the end e?ﬁﬁ"ﬁegﬂnlgsseﬂggé{seglgccgr at“fceﬁ %srbsﬁhee BT Fie
outside the envenwgetidnAManruﬁnkmzdxﬁhhxbam@osenucaurebeonsequgnMIYSthe
assenbl y 23, ceqliglidanguatedowsbal Bet RN dtkubbude dgnionedl 1R PRAGHA! €

and project three electron 1?:gc,cop anar - convergent paths having a
common,  gener al }yisonpPiiarRde &PrBEtPon toward the viewing screen. The gun

assenbi y conprises two e'QﬁéréEébEfo&OgtﬂSﬁsahoﬁﬁeG|ﬂﬁSaﬁuépQéﬁaEedS or

beads 23a and 23b, from whjc | d f
conerent uni i (9LASRaRREPLEBR DAY FOSEH A B AR Chactiatee

i ncl trJTgle tg(; ee snéstanguhhtyfaqapﬂ.lajzet pameslerami ya sl dw&mm ca@dabde
25 h b d
assenbl i e (g lgeegéan%lg&amgacm&eg b9 radk @&%rﬁoi Gihdighegtr ode.

27 (also referr Creen- al so refer
as &), a firstphesaliExt PRglandst GEuPLRS é47e@@?1‘<ﬁa¥ils&g (%H‘%’éeWéJF‘eﬁlg]édlﬁo as

&), G4a Secgnd %és}éaatbnsganeléeessgm N oo dhe3hdait SIB I ef Ersgge t D9 30
fods 23a and 23b8 *¢rachen bos SBPebinsady HruRAR s etreieh e (L
el ectrically connected toAnhenplmnelDeeﬂeﬁebnmotanﬁgalnelémbngm gren al
ribbons 3¥% Theagggm§f§65?|ycéﬁt&%lﬁ?'%dd%ﬁ%d within the neck 13, is
designed to-generate and project three electron beams
along'coplanar;cohvergent paths having a common,
generally longitudinal'direotion toward the viewing
screen. The gun assembly comprises two electrlcally
1nsulat1ng glass support rods or beads 23a and 23b, from
which the varlous electrodes are supported to form a
coherent unit in a manner commonly used in the art.
These electrodes include three substantlally equally\
transversely-spaced coplanar cathode assemblles 25 (one

20

25 for producing each beam), a control-grld electrode 27

(also referred to as Gl), a screen-grid electrode 29 . N
(also referred to as G2), a first accelerating and
focusing electrode 31'(also referred'to as G3), a second
acceleratlng and focusing electrode 33 (also ‘'referred to
as G4), and a shield cup 35, longltudlnally-spaced in
that order along 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
ribbons 37. The gun assembly 21 is held in a :
predetermined position in the neck 13 on the pins 17 and
with snubbers 39,on the shield cup ' 35,which press on and
" make contact with an electrically conducting internal
coating 41 on the inside surface of the neck 13. The
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6redetern1ned position in the neck 13 on the pins 17 and w th snubbers

39,0n the shield cup 35, which press on and make contact with an .
eheqprlcally conducting internal coating 41 on the inside surface of t
neck 13. The 4 internal coating 41 exte&ds over the inside surface §

- the funnel nd connects to the anode button (not shown). Each of the

support 23alﬁﬂ@rﬁ§P téaﬁlﬁér@i|ékﬁthEdOGEEbﬁﬁea?ﬂgi HE?ﬁce of
(nllllneters) wi de b t 4 | on about 4. E e rods 23a
and 23b are for b u%% §°BF35 %s ?nghe §H?§ﬁbPEt§P§s§nﬁ§mﬂbpwnd -a

nmol d. The rods are fired dzaghaaﬁdthétsuppofﬁlﬁgdgozgutgﬁa BB gataLlaLh to
fi he di en. t e em
| eas 11 kel g to %ﬁ%%éf%éﬁgéﬁ%%%p%%&?%@ B, 0 P456 B85 nids “aY
mount i ng sur f aceaRBRBAL apcbemaPE uphont 4uR5ane tiick. chﬁheerod‘s aBaut
[err] i s nolded aﬁﬂc2§5“5ke0ﬂ8&ﬁé§'ﬂﬁ|éd%ﬁé&@ﬂﬂbn9fe?9§§s?égtQesEQQlee

adj acent to the n ort sur to faci
qubsequent beadﬂ%a eﬁ%‘(‘? ﬁ&rou@%l%ﬁ@?oﬂﬁ% §Sr9§ ercalpaedude
support tabs quaftaremﬂhtEﬂyeﬂo|¢mtga§eth®umateglsnrfﬁﬁesﬂﬁ thet he support

%0 Zgicﬁrﬁeiﬁf:ﬁgf%%ﬁ%? 2 eA0 FEITaRB LD E8rdngeitn tnd Fong o8] |
during the nol di Qmﬁh%m|k#551¥kk¢hMF&¢n@htBy¢rlesadb aﬁﬂhflsuppotbcabdd
on the center |Ij§%(§n&f§?#q%%%%ugéag %?ﬁ?gné{ﬁéh g [ 5 gﬁs ? ggad%gq

t he support rods_duri |ng 0 Jopera
described in U &4 m‘(ﬁr{e}%t %%ﬂe s‘é?é%mf%rl-& ugu-‘l’ 2175 nodded 30
As—shown in_Fl GiRE® bdtte mnjmed s 8o £ atH@ULo&s/P

Cubstrare. fsTﬁ'ed?*%‘ e 95 g UGB, %ﬁ%rsa%slhdﬁ?cg%iﬁﬂsﬂ@

sl eeve 57, whiclhes %M@t iheadingropexation. cdfhedearious electrodes
| 25-33 each include support tabs which are embedded into
the mounting surfaces45 of the support rods 23a and 23b.
At least two indexing cavities 49 and 51 are fcrmed into
each beading support surface 47 of the support rods 23z
and 23b during the molding operation. The indexing
cavities 49 and 51 are located on the center line of the
longitudinal bead axis and facilitate aligning the
support rods during the beading operation. The beading
operation is described in U.S. Patent 4,341,545,

issued to Hale on July 27, 1982.
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As shown in FIGURE 2, the cathode assembly 25
comprises a cathode cup including a sidewall 53 and an
integral endwall 55, which is the cathode substrate. The
sidewall 53 is welded to one end of a cylindrical cathode
sleeve 57, whlch is welded at its other end to a cathode
eyelet 59. A cathode support 61 is welded to the cathode
eyelet 59 and embedded on each side thereof in the glass
support rods 23a and 23b. The outer or obverse side of
the endwall 55 carries a layer 63 of electron emissive
material. A double-spiraled coated wire resistance
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35 eyelet 59. A cathode support 61 is welded to the cathode eyelet -59
erbydded on each side thereof in the glass support rods 23a and 23b. o

Nt or obverse side of the endwall 55°'carries a |ayer 63 of electraabgu

em sStwe material. A double-spiraled coat@d wire resistance heater 65 s

| ocated in the sleeve heat er ends 67 and 69 of the wire
heat er 65 exteﬁ&%ﬁ?t% ﬁo% be S?naﬁgeaFieﬁEFdéa'to é’ﬂiﬁﬁﬁﬁ Lagshs
i ncl udi ng two taab ézﬁdﬁ &1 and 63, ofhthé wicenhbdedrt 65t exthedd deyoamator s

5,200 1T, SRS adBea el aSANBECLREACRGRR pllndl Al dRG 0 (0

heat er bead straps rve Sater bead 8 raps and
81 are enbeddedwa take Jg$%s7%u®@gr?3r oﬁblgbaaﬁﬁdwsgldedr &opdetd \nsfater] 0

Tlhe ends &f Eh%&dﬁﬁézcgforb@aﬂs Sé.ﬁép?779ré§§e§%1vléﬁl h ane a@a&@ieddl n the

gl ass support rods 23a an rise claqw | ers spaced, a

Ol ong the'rods Cane e 1 aia L aER vELaE R0 FHOTRaaNEY Paat Srank
claws have bl urt9 emis &B, amlquuereetptnerheSEewtehr behd strapmvzsadrng 87
designed to capjur I ng. t b g 0,35 1 n the
heat er bead stgalp aer% dg‘gqéa %lﬁﬁ?hgfgﬁgpgr 3‘ 9%% 3‘?310({ eztﬁ;’ :
respectively. rﬁﬁPQﬂ’%\NV%ibm gn of FIGURE 2 is qw te successful in capturing
gl ass; hdfever, the squarphlek@s"SEStBE REathe BLAWS st *vggfarf& 'S s

Conoent ati one Wl iS5 S5, SeRRSTLn 802 2 AsE| SuPBRE S GoRs 205 a8 |
cause a great RpFiiseOf cMEwSTING métiRgstipacad iapart talomny ahetiwels| alms i nto the
Ohare “bone i fiex 496 S Aetebl Lhgatad BaGORESTY Mo B L 01T,
strap 101 corrpque?éGS aham relant; eodsi8d and aquaﬁg sogners 8Snwitds aand a
proxi mal nd 1Q.71aJr@a\PI€§"8‘?|d@§‘ﬂgﬂQ& tBCcHﬁﬁﬁré Bufaerscahaqn@orﬂuén or
claw conpri si n%eacf) %{gr éger(‘:aglgnyso as to retain the heater bead straps
79 and 81 w1th:|.n the support rods 23a and 23b
' respectively. 'The claw design of FIGURE 2 is quite
successful in capturing glass, however, the square
- corners 85 of the claws cause h:Lgh stress concentrations
in the glass support rods 23a and 23b th_.ch result in
" mechanical and electrical failures. Additionally, the
square corners 85 cause a great amount of viscous drag
during 1nsertlon_ of the claws 1nto_ the glass support rods
23a and 23b in the beading operation. |
, An improved heater bead strap 101 is shown in -
FIGURES 3 and 4. The improved heater bead strap 101
comprises a main body portion 103 having a distal end 105
‘and a proximal end 107. The proximal end 107 includes a
bifurcated portion or 'claw comprising a pair of closely
spaced apart grasping members 109 and 111 curving towards
each other and defining a cavity 112 therebetween The cavity 112
typlcally compr:.ses about 60 percent of the width of the proximal
end 107 of the heater bead strap 101. The outer edge 113
'o'f each of the grasping mentbers 109 and 111 is formed to
have a radlus which is typ:.cally equal to about the width
~of one of the grasping members at the narrowest point
thereof . Typically, the outer edge has a radius of about
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spaced apart grasping menbers 109 and ill curving towards each other ang,
defining a cavity 112 therebetween. The cavity 112 typically conpri se-.'
ékbag_p 60 percent of the width of the proxinmal end 107 of the heater
strap 101. The outer edge 113 of each_gL the grasping menmbers 109 and i
is formed to have a radius which is typically equal to about the wi dth of

one of thé gralphAgmmesnsr $her inRETNgABEAdD A8 Formed &6 PavR/A FAdIMS (he
outer edge hasjg tRdi draelr dzowlt, 13 mmb6to010.250 mml. M6 Futhidic reduse eﬂ-&e

115. is formed to have a radius in the qrder of 0.

futher reduce VA&SPNSE.GFa% Ly t&F f’ﬁé?ﬁ&?pf“ﬁd‘ftﬁ? é‘rdsynfd’% ghlé'll the
forward edge otoeaehdgreagu g eakhe rlaspﬂmgnmmemrhatv&en ictrsl iurter :
edges, 115_113, r s ,.an W|t PeG adiRet ength of the
support 8d in \Rﬁ REeL \%ﬁq %dzmgfg'edd gorﬁs | lJF,'ove the retention
of the i rrproved_.hea.t_e::waetdd reispectl 30 mehmw sﬂ.fppfd!ﬁ SURROI % HOQ)r aspi ng

menbers 109 ang ‘?t&ﬁ%e W1ﬁn@ee‘im‘ﬂerd@édeswtfﬁﬁﬁél‘91 b0 POT t i On

103 of the str OkRaPif V\Q VRif GURE
4 to have a nu osthﬁgn'1L ?gtggga P set of adlﬂltfii fbp Sare

bout_ 5 gree
with respect t@mamarboas:dg@rthsngxespmvambeﬁu %Q?r%é H\Et G§F§
whi ch rreasure Ihal é@ewiggceeéﬁaw ed thePlwlair fhbdyeap@ftbwdmsrau thi

fromthe Pass s por has been dete m ne onI e of
the graspi ng n&%eaR Lul aF@&hv\HFﬂsPé%eE‘F g‘égl ?\n‘gnoilglpﬂr OYE: of
the heater beadiiFpsuRfEle thehavesa mutnally mbpmmtéyaﬁgulatbef otefstdte
fhes sopport Dot aput! 5L 85, B BEprRRE A ke RS 5| BRTRSBAH T,
i nproved heat erpdxtiont 108 ; LhdoweVAR,Ein 2xtraction tests, which measure
ESNE\TRAH X FG@«; force WQLEC?QF%IS%@'%eater beig Bl:rap 101 fronk9
the glass support rod, it has been determined that with
‘only one of the grasping members angulated with respect
to the main body portion 103 of the heater bead strap
101, -the glass support rod usually fails before the
20 grasping members of the heater bead strap 101 can be
extracted from the support rod. Table I summarizes the
results of tests performed on the improved heater bead
strap 101.. '

TABLE 1

, 25 - PENETRATION FORCE . EXTRACTION FOR(
N~ SAMPLE . kg kg

A ' 1.s4 15.0*
B 1.36 _ 14.2+

. xfour of five samples pulled glass
30 +one of five samples pulled glass
In the first series of tests indicated as

Sample A, 5 heater bead straps of the improved design
were embedded in multiform support rods identical in
composition to the support rods 23a and 23b described

35 herein. Only one of the grasping members 109 and 111 had
an angulated offset of about 16 degrees with respect to
the main body portion 103 of the heater bead strap 101.
Sample B comprises 5 heater bead straps similar to those
of sample A except that neither of the grasping members
109 and 111 was angulated with respect to the main body



\ 1.36 14. 2+ *four of five
,;,apulled gl ass 30 +one of flve sanples pull ed glass In the
“Series of tests indicated as Sanple A’ 5 heater bead straps of the- ¥¢1«¢
i nproved design were enbedded in nultlfo§nlsupport rods identical in
conposition to the support rods 23a and 23b descrlbed 35 herein. Only

one of the gras e 109 _ap( 1 d a fs t 16
degrees with r%@%gg?n gaﬁhéfnggﬁ %gaéép%pglon%f%g %t%g %%atgﬁr%% 11%;Jrap
101. Sanpl e B sampiesed anfleBi ethBepyozimags egdmlloét'r otfo thieodbeast staap e A

except that ”eiébe&agf e&Béd&ééSH' AYs¥RRRR’ ©r1AB8camd 1158 WS 1%&“'&'3‘%@%5‘@ th
respect to the main b

g é RF 103 of the . ,stra q%é For each of
the'straps | n SPRPEE “plaqifeRRicall i3 raPporation 30 (hE SURPIE FpdR01
wgs enrbeI ed a2slasandce3bf abBoth thé8fmenreqa1g-bals$osu|mmavdamd
identical in c t Q et hessupRo r 2

force reqU|red8€§8E%%#g§% §fp2ng |%hdb$ﬂ% 3§rce §%§ﬁghe%$orce reqU|red
to extract thetbeaUegdraprgnngmplies andar ddrestion mermad thee the face of
the support roguf?ééedSEetﬁbnﬂdp B&thrbaewér%r%ﬁ%%rmlnédFWféﬁeéhe” Tabl e

. Note that our out five instances in sa h one of
t he graSﬂtng niﬁ%ﬁ?geﬁngulaiﬁelﬁﬁﬁﬁg i 3@%&§e§ MAFHF4£§R§& ig %ﬂ?§ 888y
103t of t f ts}} rep £0%e ihetghaepi ng sambaesa]O¥iahd ohbl ofuldhrd qHagamyed a
portion o e S a i r 0 o
wor ds; the 15 grf'@%%ﬁt#%ﬁﬂéh;gﬁ gﬁgﬁ?‘ fn"ﬁe ﬁﬁ(rg)éée avriv.('a'esgc%eedé4 the %e
strength of theodypho3dtobethe S§rapoﬁﬁér’| §bn H@Fﬁﬁm membersndid%tansh and -

extraction forﬁ é‘ﬁiﬁe&eéiuréﬁlo%daa pb%“t%ﬁd%fs%morgtla%fsf S igEd s \.J
in design to t own in gures 6 of Patent 4, , 408, | ssued

to Bozzay._ et a.urbﬂgJEhﬁ egtragiaon es 'Théan §R§9§i_ & of support
tabs des §Ibedreﬁentlohh§trength of thpatiaptrovedksliawe exceeded the

strength of the support bead.

For comparlson purposes, ‘the penetration and
extraction forces were measured on an elnctrode support
structure similar in design to that shown in Figures 5
and 6 of U.S. Patent 4, 096,408, issued to Bozzay et al. on
June 20, 1978. ‘The widely spaced pair of support
tabs described in = that ' patent lacks the
retention provided by the present novel angulated
grasping members. The patent
discloses that the support tabs are relatively narrow and

_ spaced apart a distance that is preferably equal to
at least one-half the maximum width of the electrode.
Three sets of samples . -C, D and E were
prepared. Each set of samples included 10 parts. 1In
sample C, each of the 10 parts had a support structure
comprising two widely spaced tabs that were straight
relative to the body of the electrode. Sample D

" comprised a support’ structure of the same'configuration
as that of sample C; however, the tabs were angulated:
‘about 16 degrees with respect to the body of the
electrode. Sample E was similar to sample C except that
the tabs were torsionally rotated or deflected about 30
degrees. The average penetration force and extraction
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retenti‘on provided by the present novel angulated grasping menmbers. The
pat ent 25 di scl oses that the support tabs are relatively narrow and #,
spacgd apart a distance that is preferably equal to at |east one-half
maxi mum wi dt h of the el ectrode. Three sets of sanples

C, D and Eémere prepared. Each set of sam%hes i ncluded 10 parts. In 30
sanple C, éach e rk.s d rt: s t rist

Wi ggl y spaced tg%gktghgga Q.w%%ec S rQ% °%t glrég&g'telsve‘%%gtﬁéegﬁ‘ggggbfwfﬁ@ LK‘Q _
el ectrode. SanpR¥epagenivpilyes a suppstedsinu@ABLE df .t hdrsmonec ff ither at i on

as that of sanpkampileBOowaxeithet BeteaRiotCbE #hEUabRd 130 tHAOY) L degrees
wth respect to_the b E.was simlTar to sanple C

dy of, the el ectrode. Sanple
except tha thesPBBgr%e¥8aFOﬂ§FB aFP?uﬂgt§Pe&aH§eH§#PEGF§G &opulip glass
degrees. The avduagegpthet eatractionceesntd eaisr d¢f ithe testsf @uamardzepch

t of sanples r syre ] verage v ' I sted.in TABLE
f?. ?n nogg of ?ﬁeeégﬁglgé %ggm%hgp?g?eﬁfiénggp ?ngﬁaﬁgtﬁh Pﬁ@?ﬁ%ﬁ£§°n
support bead gr8astaneggrft abeltsd - 7Remmapnd: theu gl agisa supporitn dpeaids

extraction testwerédsili@nthealeshscomppBiiti8d tp TABLS AP 2%
and E had a tabzggne%ra?ionadistaﬁceﬁ§? about 1.78 nnrgﬁgE?ﬁe gl ass sg%%%it

beads merg%iden al in conposition to the support rods 23a and 23b. 10

TABLE 11 NETRATI ON FORCE EXTRACTI ON FEREEESAYPLE
Kk - kg C —36 _
6.9%* D 0. RENETRATION FORCE ~ 5 oEXTRAETION FPRCE
SAMPLE — PR i ;
0..82 T 12785 two—or—temr—sttratot
ghass support rode | _ . _ 0.36 6.9%%*
D ' 0.36 : 5.Q%k%%
18 E 0.82 12.35

**two ‘'of ten straight tabs were loose in the glass support rod
***Five of ten angled tabs were loose in the glass support rod
. A comparison of Tables I and II indicates that
superior retention, as measured by extraction force, was
20 achieved using the novel heater bead straps 101 with
angulated grasping members 109 and 111.  The poor
retention of the widely spaced tabs of samples C, D and E
can be explained by the inability of the widely spaced
tabs to capture any élass in the area between the tabs.
| 25  In effect, the tabs of samples C, D and E acted
v | separately rather than as a securing system like the
closely spaced grasping members 109 and 111 of the heater
bead strap 101. ' :
While the invention is described in terms of a
30 heater bead strap,
it should be clear to one skilled in the
art that the angulated grasping structure may be utilized
on other elements of the electron gun, such as the cathode
assembly support and the claws of the electrode members
36 which are embedded in the support rods 23a and 23b. By
way of illustration, FIGURE 5 shows a cathode assembly
125 including a cathode support 161 embedded in the
support rods 23a and 23b and having an angulated grasping
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of s | and Il indicates that superior retention, as neasured by . .~
extyaqglson force, was 20 achi eved using t'he novel heater bead straps IQJ
wi't H angul ated graspi ng nmenbers 109 and gl11. The poor retention of the ™~

wi del'y spaced tabs of sanples C, D and can be explained by the inability

of ‘the wildely Rpead JiAlS dif SEfdY O die (MBS LRI HESrDOdeROr R

tabs. 25 I n effect e tabs of sanples C, D and E acted separately |
rather than afor ddeuheafer &eaf 15%AR NP1 osel y spaced graspi ng menmbers
109 and 111 of the heater bead strap 101. Wile the invention is described
internms of a 30 heat er bead strap, it should be clear to one skilled in
t he art-%hat t he angul ated grasping structure may be utilized on other

el enents “"of the electron gun, such as the cathode assenbly support and the
claws of the el ectrode nenbers 35 which are enbedded in the support rods
23a and 23b. By way of illustration, FIGJURE 5 shows a cathode assenbly 125 °
i ncluding a cat hode support 161 enbedded in the support rods 23a and 23b
and havi ng an angul at ed graspi ng 91 menber with an offset identical
to that - -described herein for the heater bead strap 101. 5 10 15 20 25 30 35
- 10- _ . _ _ .

**Z%§§§%Of ten angl ed tabs were | oose in the gl ass support rod A conparison
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CLAI M5 1. An el ectrom gun ass"enbly havi ng neans for generating and

directing at beam al ong a beam path, said generating, &%
ci;,ragyﬂ ng maanﬁ mﬁﬂl
means and i ncl

along a plurality of insulating support
means which, to facilitate securing to s¥
i nsul ating support mneans, |ncludes a nalﬁlgﬁdy portion having a pair of
cl osely sPaced apart grasping menbers, each of said grasping nmenbers having
a forward Sgdéiﬁﬁying at an acute angle with respect to said support
means, an inner, |eadi g, Andgdeditriona gunr assemblilysh@einy, meagsafiovut er edge

with a Secon%gerfeg:' lﬁ-’r@{: %l'i}g] i ‘ggé%gﬁn?e il ’le§§'tdoﬁggs%égkbgaﬂgaﬁahﬂoﬁ‘&Ut e

angl e reduci gras In ers auring, enbednent
into said 154 rhﬁﬂﬂaiﬁaﬁ@asﬁﬂﬂ-@r Qmﬁs‘-lnﬂhé“&eﬁéFﬁFtbpﬁn@gaBF Qgi'-ﬁgpm r of

graspi ng gemMyseedolalong an pAuad i430l0F WnsllaesnagCsuppocacheanseando

hg;;gase t he J_rn%t er&tlon %f s |dn3:et achrr\e\(’slh'_g:ﬁangﬁ ggég%g,ﬁhgégggégggpﬁugport

ﬁat[loge raK t'udosamhlmmtamrﬂﬂm’qanQ angﬂ-uda$| yméﬂ-nl hady¥ect|y
eated catho d
Forth Haing il gli s OB° IoliR13P8PREA AFERE YPRaBHERY’ DO

having align for passagé o el egctron 25

bears, said W:aﬁ&#bque§ﬁlﬁclmﬁi’d-n§ PERPSF St 9a8€n€a¥h§8€"ﬁ5 ters
whi ch arejgt ‘e%ﬁ%ed.ﬁl@x Flat @dstacure alnelle wizh! yespeotatbngasdppapporeds by
e

havi ng a bi f deAlRCd BPorie o ARR g S498o Lty 4. F5ERF, F33 P80 8s Y apart
graspi ng nentand aiefquterrgealgmw:rb}x tmaeam»cemugacnzofwggrs §5&8prng
mbaber s havi ng, 3 fey zféﬂﬁ(igeaddv' datae%'%eaﬁﬂbieai‘ghﬁc%ihth&sﬂiﬁéohg sai d

o ok i St D b peuiaete Tt
angl e pr oy dijigsulRRiing Guppdtee nidamsy, theugetezgloplanes gfaspidgpakmbers
during embedngn gfargp%.n%n?ne%etr%e AJ5HHY 839 a2URBOGhg 189G ith respect

to each other to increase the retention of said

attachment means to said insulating support means.

20 2. A multi-beam electron gun assembly for use
in a cathode ray tube, said gun assembly including
a plurality of indirectly heated cathode assemblies and at
least two spaced successive electrodes having aligned
apertures therein for passage of a plurality of electron

25 beams, said cathode assemblies including a plurality of
cathode heaters which are attached to at least two
electrically insulating support rods by a plurality of
heater bead straps, each including a main body portion
having a bifurcated.portion comprising a pair of closely

30 spaced apart grasping members defining a cavity
therebetween, each of said grasping members having a
forward edge lying at an acute angle with respect to said
support rods, an inner, leading, edge with a radius Iqir
and an outer edge with a radius, Ly, where r,<r,, said

35 edge radii and said acute angle providing means to reduce
the viscous drag on said grasping members during
embedment into one of the insulating support rods,



-11- 1 the general plane of at |east one nenber of said pair of grasping

menbeys form m‘lﬂwml“M‘e with respect-to said main body portion to ;
[ cASe thg‘“ﬂl i wisk d heater bead straps to said insulating Y L

‘L-‘e;.c‘ rods.* 5 %. “An™el &ctron gun assenbly as in claim1 or 2 wherein the-
gemeral plane of at |east one of the .grddpi ng nenbers nakes an angl e of
"between about 5 and 30 degrees with respect to said nain body portion. 10

4. An el ekt rihe genexrsdepdianea®f atc|lgant] ane mepherciof isaild gaigaiof nenbers

of said paigy{Up it MinberE RAMMLRY A YRS Wridld hAith JYiedle Rianes at an
5. An €l ectrqn gun

acute angl e h respeci to said main bod orti on.

assenbl y a§qvil‘# (ﬂaéi”m%@%%t&%it(? Sd'icrr & & iTeF R 5358 iC0r med

wi th their hpatenlbaad srrapsytad saidninsilat imgp euppord reds.ons with

respect ¢o the main body portion, each 20 naking an angl e of between about
g ! :

5 and 30 degrees with respect thereto. 6.An el ectron gun assenbly as in

claim 3 or 5 wherein 3aiAl SFQCLran [gUe AssemMbly B&ife imiclaisdyl ©td on 25 is

about - 16 dg@He¥@Sn £h) RIMGAI0DpIGNe F1 YW MeasthTrithldraldne rdagigigbef ore

descri bed w tnﬂ: refer ncgg to Fi ri.’ur_es %Eﬁ of th% a%c%rrparg/i rbg@?i:r aw ngd;. 30 35

_ members makes an angle of between abou and 30 degrees

with respect to said main body portion.

10
"~ 4.An electron gun assembly as in claim 1 or 2
wherein both of said members of said pair of grasping
members are formed with their general planes at an acute
anéle with respect to said main body portion. o
5. An electron gun assembly as in claim 4
wherein said pair of grasping members are formeg;yith
their general planes angled in mutually opposite
directions with respect to the main body portion, each
20 making an angle of between about S5 and 30 degrees with
respect thereto. ' :

6.An electron gun assembly as in claim 3 or S
wherein said angle with respect to the main body portion
‘25 is about 16 degrees. ' o - W,
7.An electron gun assenibly substantially as
hereinbefore described with reference to Figures 3-5 of
_ the éccompanying drawings. |
30

35



