; €3eWNwWKLZB6xT8D9 r~ 1 JUL ~z ELECTRON GUN BACKGROUND OF THE INV hﬁlﬁbb{he
present invention relates to an el ectron gun used for a CRT (

tube) or the like, and particularly to an electron gun in mhlch an
i-npregnated type cathode is provided in a heater built-in inner sleeve and
the inner sleeve is connected to and supported by an outer sl eeve by neans

of strap-like connecting nenbers, what is called, tabs. no
the present invention relates to an el actron gun capabl e of rremmmjﬂ nm ,m["
the dianeter of the inner sleeve for reducing radiati on heat propag; atlng

grids and the |ike, thereby reduci ng power consunption in conblnatlgﬁ W th

prevention of inconveni ences suchgagcairaye ciyn ay. As shown in Figs. 1 and
2) a CRT includes a tube main body T having a face panel porti Wﬂwm "mw’
neck portion N, wherein an aperture grill AG and a fluorescent

provi ded on the face panel portion F, and an electron gun E is prowoggd on

t he neck pﬁﬁ&kéﬂoﬁhDTE? ehect %NQH% , if it is of a Trinitron type, a

prefocus | ens system having t ee cathodes KB, KG and KR and, a first grid

third arid el 223@1;%5@969&' PnfLAERbATEeTRech Y Bl PSRN R ¢
DE) and a flf grld Skeléfaq%ﬁ &%§g§h|éﬁfleCt£€n iy ten1hQV|ng a

convergence Sae fFectlon p ref erence

har r | fl 1.on
characte ?%u ar&est% %% éTgEé%o&/gun in which an impregnated

type cathode is provided in a heater built-in inner
sleeve and the inner sleeve is connected to and supported
by an outer sleeve by means of strap-like connecting
members, what is called, tabs. In more particular, the
present invention relates to an electron gun capable of
making small the diameter of the inner sleeve for
reducing radiation heat propagating to grids and the like,
thereby reducing power consumption in combination with
prevention of inconveniences such as plane stray.

As shown in Figs. 1 and 2, a CRT includes a tube
main body T having a face panel portion F and a neck
portion N, wherein an aperture grill AG and a fluorescent
layer L are provided on the face panel portion F, and an
electron gun E is provided on the neck portion N. The
electron gun E, if it is of a Trinitron type, a prefocus
lens system having three cathodes KB, KG and KR and, a
first grid electrode Gl and a second grid electrode G2; a

main lens system having a third grid electrode G3, a



In recent years, to inprove the controllability of electron beans,

e
el ectron gun E is configured such that the cathode (hereinaftéﬂ,1 'ijl 2007
represented by reference character K) and the first and second grid

electrodes Gl and G are integrally assenbled into a cathode structure A
The cathode structure Ais, as shown in Figs. 3 and 4, configured such that
the cathode Kis fixed at an end portion, on the grid electrodes Gl and &
side, of a heater 11 built-in inner sl&eve 10; the inner sleeve 10 is
inserted in an outer sleeve 20 and is fixed thereto by nmeans of strap-1ike

tabs (not shown); the outer sleeve 20 is nounted on a ceramc disk 22 via a

hol der 21;_ and.the .[fjrst i | S rest| yepravadad farf thherder am ¢ di sk
22 and thé9§§ﬁgu?ﬁﬁ4(ﬁlﬁéﬁ%éﬁéﬂ?%ﬁ(is'provided on the ceramc disk 22 via
a spacer 23. In Fig. 3, referenc | s 30+ dRShdRaAn]s a2 | ead for nmaking
t he grid<§¥ﬁﬂ9ﬁﬂﬁ?(ﬁ§tdﬂﬁ%c iééfigﬁg?éﬁ E?g. 4, refe?énce nuneral 17
designates a cap for npunting, the cathodg. receile1ed’ss) amn iFARr.egnat ed
type catmﬁﬂ?W€F9PnC%J§9f{FE9?%52p§aE igﬁ ghgofous base such as a tungsten

sintered body is filled with a cathode_naterial _h oped and has
come to bel usesferene¢peCRRERFFBA B‘ﬁngﬁséﬁ&?ﬁe%n aF%%a%lqu

igs. 3 and in place of a
conventional oxide cathode. As is known, the inpre sGaf hpde has
an advant age trmulnknﬁ@ﬁw%tY%mF%ni%%ibmpﬁgﬁgi%ggi§%ﬁﬁéﬁgﬁg¥ﬁgﬁgﬁiat for the

oxi de cathode, and therefore, the electron gun E usi the.i ghat ed type
cat hode K éseatlvant hgewmas itheegRgSErRG GRS r%%w?ﬁﬂé%@%ﬁe?hgpéﬁﬁ. However ,

the el ectron gun E using the above )
that the cathode (hereinafter, represented by reference

character K) and the first and second grid electrodes Gl
and G2 are integrally assembled into a cathode structure
A.

The cathode structure A is, as shown in Figs. 3 and
4, configured such that the cathode K is fixed at an end
portion, on the grid electrodes Gl and G2 side, of a
heater 11 built-in inner sleeve 10; the inner sleeve 10
is inserted in an outer sleeve 20 and is fixed thereto by
means of strap-like tabs (not shown); the outer sleeve 20
is mounted on a ceramic disk 22 via a holder 21; and the
first grid Gl is directly provided on the ceramic disk 22
and the second grid electrode G2 is provided on the
ceramic disk 22 via a spacer 23. In Fig. 3, reference
numeral 30 designates a lead for making the grid
electrode G1 conductive, and in Fig. 4, reference numeral
17 designates a cap for mounting the cathode.

In recent years, an impregnated type cathode K in



i npregnated type cathode Kis essential to heat the inpregnated t pe
cathode K at a high tenperature because the operational tenpera Uih

i npregnated type cathode K is higher than that of the oxide cathode.

is to say, the operational tenperature of the oxide cathode is about 800k
whil e the operational tenperature of the inpregnated type cathode Kis
about 1000. As a result, there occur a first problemthat a calorie
transferred fromthe built-in heater 11 80 the first and second el ectrodes
Gl and & by way of the inner sleeve 10. outer sleeve 20 and ceram c disk
22 is large, to increase the power consunption of the heater 11; a second
probl em t hahivhea pbeows haslecGiudiddass Gl aumilgéPenr einverehiedbag¢ dts hi gh
tenperatures, Ba and BaO are f~ ~ JUL 2D2 4 evaporated and scattered from

the cathodeikiaadwdid GeRATHRAL b ddiei 41 i Klagl B6éhOodeseBdpaadagd hasf orm
em ssion sources ES (see Fig. 4), and thermal electrons are emtted from

these em sgphaR $QULECsER ﬁd%'dHE*%E%%Ef@hSéuQYEeEhéﬁhOQn'@E%@S'%y
t hereby exerting adverse effect not only on an |nage quality but also on

the focus GRAM ACLEr pibict. JeSuldddifed (i Gn R CHRIROODa ERBgEA! | €d Pl ane sITay)

in which the center e screen becones bright ter conpl etion of the

defl ecting operatjgon; th qgfgﬁ r t_fromthe
grid electrodes G&Qana ggogg'i%é%egsggl%ﬁ%&%§t§§’ unc |%§Qo Bthe
circuit. nomn bove robl e can nemha | ved by
reduci ng tﬁgngea %ﬁ1 ner s SRR 1%m1$§a f dQSS%BHClng tﬁ@"ﬂianeter of

(T e g eeveyd. AIETARY A AR, Tt LR ERL o P | e

electron gun E using the impregnated type cathode K is
advantageous in enhancing the performance of the CRT.

However, the electron gun E using the above
impregnated type cathode X is essential to heat the
impregnated type cathode K at a high temperature because
the operational temperature of the impregnated type
cathode K is higher than that of the oxide cathode. That
is to say, the operational temperature of the oxide
cathode is about 800C, while the operational temperature
of the impregnated type cathode K is about 1000TC.

As a result, there occur a first problem that a
calorie transferred from the built-in heater 11 to the
first and second electrodes Gl and G2 by way of the inner
sleeve 10, outer sleeve 20 and ceramic disk 22 is large,
to increase the power consumption of the heater 11; a
second problem that when the grid electrodes Gl and G2

are over-heated at high temperatures, Ba and BaQ are



| f the diameter of the inner sleeve 10 is reduced, however, a g
the inner sleeve 10 and outer sleeve 20 becones |arge, so that i% @ﬁdr?
propagating by thermal transmi ssion is increased, to nake | arge the power
consunption of the heater required to keep the tenperature of the inner

sl eeve at about 1000k and it is required to ensure the supporting rigidity
of the inner sleeve 10 fixed to the outer sleeve 20 by enlarging the 11
July 2002 5 di nmension such as the thickéAess of each tab in accordance with
t he gap between the inner sleeve 10 and outer sleeve 20, to increase a
calorie propagating by thermal conduction. To reduce radiation heat, it my
be consi desedpbpataduaadnetatitleyedhe raniercothobe knarda akeeve 10 but

al so the dianeter of the outer sleeve 20; however, if the dianmeter of the

outer sl eeggpdfitédr BelUetd o 1\WO <t XUWL Gt NEnd €2 ObEEoBlneeve 20 with
the hol der 21 upon assenbly of the outer sleeve 20 in the ceramc disk 22

I's conplicghedsibA LBGLERSE ENq g l\%\/Af‘l Ssgpl tﬂgrﬁéﬁpéle%%‘ﬁgy
i ncreasing the manufacturing cost. SUVMARY OF THE | NVENTI ON I'n view of the

foregoing, ,{Re REEFEAL £hRRE ML @%ﬁ]éos%e& "Bde, - 800g g QJ e %fastehe

pr esent i nYent I on |s to provi de an el'ectron gun capable of "reducing a
calorie pr agat.i r|d el.ectrodes d to {herpal condu tion and

t her nmal g?atlgn re ucfﬁﬁ heqﬁ%ﬁﬁﬁ:coﬁghnp?b% ex?rtlﬁga9§V Sreventlng

d h
reomven oRRESD o U R Aoy SBiel ekobbing t8 bho CPedante

i nventi on, here is . prqvided an el ectron -
haracterlgggc, resulting {n qghenomenon (so-called

plane stray) in which the center of the screen becomes
bright after completion of the deflecting operation; and
a third problem that a leakage current from the grid
electrodes Gl and G2 is increased, to cause a malfunction
of the circuit.

It is known that the above problems can be somewhat
solved by reducing the area of the inner sleeve 10, that
is, reducing the diameter of the inner sleeve 10, thereby
reducing the radiation heat from the inner sleeve 10.

If the diameter of the inner sleeve 10 is reduced,
however, a gap between the inner sleeve 10 and outer
sleeve 20 becomes large, so that a calorie propagating by
thermal transmission is increased, to make large the
power consumption of the heater required to keep the
temperature of the inner sleeve at about 1000C, and it is
reguired to ensure the supporting rigidity of the inner

sleeve 10 fixed to the outer sleeve 20 by enlarging the



including: a heater built-in inner sleeve having provided at a | eading 11
July 2002 6 end thereof an inpregnated type cathode, wherein an outside
diameter of the heater built-in inner sleeve is in a rangg 9f ;pghstantially
1.0 mMmto 1.2 nm an outer sleeve in which the heater built-in inner sleeve
is inserted; and a plurality of strap-like supporting nenbers attached at
first ends thereof at a respective plutality of positions spaced at regul ar
intervals in a peripheral direction to a | eading end of the outer sleeve
and attached at second ends thereof to a base end of the inner sleeve
opposite said | eading end, such that the heater built-in inner sleeve is

di sposed G3RERSUP FU t3fe DiR thirkRoEs PheePPr &GPatidd AGHRYEERIRe i s
positioned at the |eading end of the outer sleeve, and the heater built-in
i nner sl e#iéh Shee smthetYeem the buper sleeve BY amdawlier sineee

t her ebet ween; wherein the outer sleeve has on the |eading end a

smal | - di aRdtettopdmdnsadmé mpkoxi anprepagatifingr byhahexndilanet er of the
remai ni ng portion of the outer sleeve on a base end, the heater built-in

i nner sl eevadust@dagitioned in the small-dianmeter portion, and the | eading
end of the small-diameter portion of the outer sleeve is connected to the
base end of the Toneedslcecvradiytilom Meaeata) iy wdysbeapohsidecedneot i ng
menbers. Further, in the electron gun of the present invention, since the
di anet er aqledue@ inveroml eenee i FidwdueedofConer ehnaley, shi@ere/aluemy@angi ng
fromabout 1.0 nmto about 1.2 mm and the small-dianeter portion having a

smal | di agaEey theOnTiaicldr N Bhé a8gee®f sabevle 207 MBWeraDOULF Z:ife MT) ON
the | eading end side of the outer sleeve, a suitable gap can be forned

bet ween t lag anfdiQlr YMfe Vitker s18eve2b 282 relihecaeld wlalEier portion
of the outer sleeve wi thout reducing the diameter of the portion on the

base end Slofdale e, G GuSLEUFeLGANSHCLEL), I hrcnsurd g ddie out si de

di aneter of the portion in a range of about 2.6 mmto about

ACCOr O NGl S JIOSHD! 81 O T EUEGL326aL A" ki PLARAGAL Nt By Aol

radi ati on and ther transm ssi on towar e grid electrodes, to avoid the
enl ar genment, of; st b e ugci.ng oLiee JRrARAGAt ] her mal
conduction%@%%%%%}%é;ﬂ%$u£§%?é%§ ag§§n8ﬁ$8§% Pheagﬁter ?fg£3§g¥ﬁg%he
ceram c disk using the |arge-di aneter i of  the outer sleeve. BRI EF
DESCRI PTI ON“OF "THE "BRAV f%f ﬂanfggéé gﬁﬁtfgsgéctional view of a CRT
to which an electron gun is applied; Fig. 2 is a conceptional view of the
CRT to which the electron gun is applied; Fig. 3 is a schematic view of a
rel ated art cathode structure; Fi%. 4 is a schematic sectional view

show ng, &W%ﬂ?&ﬁﬂ%ﬁgﬁﬂps£%w%§T£p ortion of the related art cathode

structure; . . . .
In view of the foregoing, the present invention has

been made, and an object of the present invention is to
provide an electron gun capable of reducing a calorie
propagating to grid electrodes due to thermal conduction
and thermal radiation, reducing the power consumption of
‘a heater, preventing inconveniences such as plane stray,
and simplifying the assembly of the electron gun.

To achieve the above object, according to the
present invention, there is provided an electron gﬁn

including: a heater built-in inner sleeve having
provided at a leading



Fi gs. 5A and 5B axe schematic views of a cathode structure of an

el ectron gun according to one enbodi nent of the present invention, wherein
Fig. SAis a sectional front viewand Fig. 5Bis a plan view, Figs. 6A and
6B are views show ng an essential portion of the cathodeldt Judtyu€02wher ei n
Fig. 6Ais a sectional front view, and Fig. 6B is a plan view, and Fig. 7
is afront view of a heater used for the cathode structure. DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBODI MENP Her ei nafter, one enbodi nent of the
present invention will be described with reference to the acconpanyi ng

dr awi ngs Engsth&feamdnSBnpfegmtedAtape 68 haaled Whegreih showuasidd ectron gun

accordi ng e i of .t present_ ngiLon) . reiLn Figs. 5A and
5B are scﬁé%%fg{e%r vcir?é%g e(r)TF Q%t%%t%ggg %%rhrgfeufr g\ig % hleg evxggt %%%gguo%;s Figs. 6A
and 6H ar eubnkanged lyi éws8 wmhow g 2ammessemutalr pbe¢veonirofwhiibhe the hode

structure; and Fig., . 7.is.a front view of a heater sed% r_{he cathode
structure?lelaﬁefh?‘glletnﬁgdi”rlr%en ,srlﬁéerv sl%olrr}seesrggﬁdi %ré&lt% R l%‘ns‘_"(lailo ytcﬁ%e

above- desctirkes 1AKeOrs@do relieet mmoEns HtrawtHan FtgsEidsd ersare desi gnat ed
by the sane reference nuneral s (characters), and expl anati on and graphic
repr esent &iegi#0t B 2 NGSPEOLIVE {HAYEI L taf € AT HIGPDMARAKRE Fteferring

to Figs. SRAANL PBnR SAhN0de, S Gt Al direction to a leading
end of the outer sleeve and attached at second ends
thereof to a base end of the inner sleeve opposite said
leading end, such that the heater built-in inner sleeve is
disposed coaxially with the outer sleeve, the impregnated
type cathode is positioned at the leading end of the outer
sleeve, and the heater built-in inner sleeve is separated
from the outer sleeve by an annular space therebetween;
wherein the outer sleeve has on the leading end a small-diameter
portion having a diameter smaller than a diameter of the
remaining portion of the outer sleeve on a base end, the heater
built-in inner sleeve is positioned in the small-diameter
portion, and the leading end of the small-diameter portion
of the outer sleeve is connected to the base end of the
inner sleeve by the plurality of strap-like connecting
members.

Further, in the electron gun of the present
invention, since the diameter of the inner sleeve is
reduced (concretely, to a value ranging from about 1.0 mm
to about 1.2 mm) and the small-diameter portion having a
small diameter (concretely, in a range of about 2.2 mm to
about 2.6 mm) on the leading end side of the outer sleeve,

a suitable gap can be formed between the inner sleeve and



is obtained by |oosely inserting an inner sleeve 10 at the | eading end of
which an inpregnated type cathode K is provided in an outer sleelq %@UL_ZUH?
fixing the inner sleeve 10 to the outer sleeve 20 with tabs 29

assenbling the outer sleeve 20 in a ceramc disk 22 via a holder 21. As
shown in Figs. 6A and 6B, the inner sleeve 10 is a cylindrical nenber

havi ng an outside dianeter "d" rangi ng fr§g1about 1.0 mmto about 1.4 mm
and a length "1" (exclusive of a portion unting the cathode K) ranging
fromabout 3 mmto about 6 mm (preferably, ranging fromabout 4 mfmmto 5

m. A heater 11 is built in the inner sleeve 10 in proxinmty to the

i npr egnat edthxpgm%qtlh@q%déte‘is pitibe desentbedcbat @heche Wity S| eeve 10
is loosely inserted in a small-diameter portion of the outer sleeve 20.

Referring t?eﬁh@1&ht he dy eeeelllofstﬁ@eﬁbmggsuﬁh th@atba%é%%d@f&e

spiral length H2 e engt a spirally wound portion) Is in a range of

about 75% gl 5% Badle NG (donOfLDRY! IRE 1R SRUGAQS Saperetel v, i

a range of ago a prinary blra e sum of the

l'ength of the splral und n_and,.the,l ength of a straight rtion)
s 0% 1 JUPusE3ae dg%ﬂget I PERAFELBoin) Bok plsn Aha éﬁg@n it
(that is, about 3 nmto about 6 mm preferably, about 4 mMmto 5 mm) of the
i nner sl eevB™ 0 ZRQUthe -Mufitr- of primary turns is about 1653. The heater
11 generates heat by a voltage of about 4.5 V applied thereto, to heat the
i npregnat ed type cAFRBUEIRI1Yhe ifuid RASHRIOES sTadugei AdFRAAF ikenber

having on the | eading end side a snall-dianeter portion 20a
propagating by thermal radiation and thermal transmission

toward the grid electrodes, to avoid the enlargement of
the tab thereby reducing a calorie propagating by thermal
conduction, and to facilitate the assembly of the outer
sleeve in the ceramic disk using the'large-diameter

portion of the outer sleeve.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic sectional view of a CRT to
which an electron gun is applied;

Fig. 2 is a conceptional view of the CRT to which
the electron gun is applied;

Fig. 3 is a schematic view of a related art cathode
structure;

Fig. 4 is a schematic sectional view showing, on an
enlarged scale, a portion of the related art cathode
structure;

Figs. 5A and 5B are schematic views of a cathode



havi ng an outside diameter Dl ranging fromabout 2.2 mto about 2.6 nm and
havi ng.-on the base end side a |arge diameter portion 20b havingjqnhﬁg[§ggﬁ9
dianeter D2 ranging fromabout 2.6 mMmmto 2.8 nm The | ength of the
smal | -di ameter portion 20a is substantially equal to or nore than the

|l ength "1" of the inner sleeve 10. The inner sleeve 10 is |oosely,
coaxially inserted in the small-di aneter gporti on 20a of the outer sleeve 20
wi th an annul ar gap kept therebetween, and is fixed thereto at positions
spaced at equal intervals in the circunferential direction by neans of a
plurality of tabs (strap-like connecting nenbers) 29. The tab 29 is a

strap-1ike bP- LEK I j i S840 b : and a
W dth of abbar 0 A mr B Rienaecar g b e R raner Pt

direction a d h is e i | & 5 di ter rtign 20a
of the '~6§ gﬁ%Lsgiggf& g&%%?qggggve é?%ﬁér?%@?h%Abggggeggcggo% g i nner
sl eeve 10. ghe gobde& 21 hs tixe% angynd t@g Qytq&_periphery of the base
end of the 5?6 - grShet &P pghgi'o B0 & If]hep out e’ sl eeve 20 by resistance
wel di ng, brazing or,the |ike, and the ouyter sleeve 20, and the, ceram c disk
22 is assenbl ed t & 19 oth eF7€| BBYBT S0 VEY St REMGIFer2 1S $& R Er i bed
above, the first grid electrode Gl is directly nounted on the ceram c disk
22, and t hePSEESAD §fi §hel sathode EXNCHibiin et ehetReFe8raffcidi &k 22 via
the spacer 23. In this enbodi ment, the dianmeter of the inner sleeve 10 at
t he | eadi ngseRbigrakhfERNENY liehr égithtBld + Ve EathoBdaR Vieyropided is
reduced; the dianeter of a -

Fig. 7 is a front view of a heater used for the

cathode structure.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereinafter, one embodiment of the present
invention will be described with reference to the
accompanying drawings.

Figs. 5A and 5B, Figs. 6A and 6B, and Fig. 7 show
an electron gun according to one embodiment of the
present invention, wherein Figs. 5A and 5B are schematic
views of a cathode structure of the electron gun; Figs.
6A and 6B are enlarged views showing an essential portion
of the cathode structure; and Fig. 7 is a front view of a
heater used for the cathode structure.

In this embodiment, parts corresponding to those of
the above-described prior art electron gun shown in Figs.
1 to 4 are designated by the same reference numerals

(characters), and explanation and graphic representation



portion of the outer sleeve 20 is reduced to formthe small-di angter
portion 20a; and the inner sleeve 10 is |loosely inserted in theqr% JLH.2W""
smal | -di ameter portion 20a and is fixed thereto by neans of the tabs 29. To
be nore specific, the inner sleeve 10 is formed such that the outside

di anmeter "d" thereof becones about 1.0 to 1.2 nmand the small-di aneter
portion 20a of the outer sleeve 20 is forpged such that the outside dianeter
D1l t hereof becomes about 2.2 to 2.6 mm and the inner sleeve 10 is inserted
in the small-di aneter portion 20a 11 J UL 2a0 12 with a gap kept

t her ebet ween. Accordingly, it is possible to reduce a calorie propagating
by thermal thdrabifoarkr parxttialilynemisdtesye 10, and since a suitable gap is
kept between the inner sleeve 10 and the snall-dianmeter portion 20a of the

outer sleeve 20, ikeferpof§i bberigsreduceard oAl ord ecPtpdgattpdchureh@r mal
transmssion. As aresult, it is possible to prevent the grid el ectrodes

Gl and & fiemyBekRdchledted dlseliydh dLiper s UsgSinhar! 8ldedel RO RAVer
consunption of the heater 11, and to rigidly fix the inner sleeve 10 to the

outer sl eevghgoé\é@aEQQgt Sl %rfgiv}?lﬁlérhear%azlﬁgp@ggnéx?eﬂaf:gb%mc%rtho%eﬂg? e

heater 11 housed I1n the inner sleeve 1 speci fi1ed such that t

secondary SBLLYL doBNIu" o2 out 3 AN % A0PLK B0 RS shEss: L My

spiral leng I's as short as e i hner “sleeve
ur i S .as, snall as_ahout 1gﬁ§.and t he

LSETQE“%P?QZ’E& gf"aetsgl%c?%rr;gqg?c‘ffﬁ "' AR REPE hAP maP P8t AEEEERA FE t he
heater 11 cgf be. " 482,39 2!50 £ NS POVEL GO0RUIRILON 2 nolder 21.
As shown in Figs. 6A and 6B, the inner sleeve 10 is
a cylindrical member having an outside diameter "4*
ranging from about 1.0 mm to about 1.4 mm and a length
"1" (exclusive of a portion mounting the cathode X)
ranging from about 3 mm to about 6 mm (preferably,
ranging from about 4 mm to 5 mm). A heater 11 is built in
the inner sleeve 10 in proximity to the impregnated type
cathode K. As will be described later, the inner sleeve
10 is loosely inserted in a small-diameter portion of the
outer sleeve 20.
Referring to Fig. 7, the heater 11 is specified
such that a secondary spiral length H2 (the length of a
spirally wound portion) is in a range of about 75% or
less of the length "1" of the inner sleeve 10 {(concretely,
in a range of about 3 mm or less); a primary spiral

length H1 (the sum of the length of the spirally wound

portion and the length of a straight portion) is



of the heater 11 can be reduced. Since the ceramic disk 22 is assenbled to
the | arge-di aneter portion 20b) having the outside dianeter D2 raﬁbhﬂU'f@@ﬁz
about 2.6 mmto about 3.0 mm of the -~1J UL ?~" 13 outer sleeve 20
via the holder 21, the assenbling work of the outer sleeve 20 can be
sinplified and the hol der 21 can be forcibly fixed to the | arge-dianeter
portion 20b. That is to say) if the ouﬁigde di aneter of the outer sleeve 20
is made snmall, it beconmes difficult toTix the holder 21 to the

| ar ge- di aneter portion 20b by resistance wel ding, brazing or the like;
however, in this enbodi nent, the outside dianeter D2 of the |arge-dianeter

portion 20ubstantihaigebyualfl est od hedshardimmieriedgtrf 1 he (caaer sl eeve
10 because the inner sleeve 10 is not positioned in the |arge-di aneter

portion 20bs0f abBELOYt fifn €be8¥Bu206 i, t RAle el egphicf LeppoRLi B
setting of the outside dianeter D2 of the |arge-dianmeter portion 20b is

large, andpgecgedingl ynhbe Qukehde 18 anRlered® Latbde SRAE SRRRYhat |arger)
to thereby facilitate the assenbling work of the outer sleeve 10. In the

above eMbORLIRD s o BEGARPh8d YOI AR 0L Lhe HFALEh s SRS V.

however, i € set at "a val ue urther, in the above

enbodi nent i e,tab IS :S If d ucp_t t t hi ckness is
0.02 nn1an&°§ ggéﬁé?hgﬁghg.éSgnﬁfgﬁga@fgfsh{]§9§?2ep%fﬁgég ?58 29 may be
set at a spmller V%LHG for re %%%ggxg calorie propagating by therma

conduct ancdTPregna type

The outer sleeve 20 is a cylindrical member having
on the leading end side a small-diameter portion 20a
having an outside diameter D1 ranging from about 2.2 m to
about 2.6 mm and having on the base end side a large-
diameter portion 20b having an outside diameter D2
ranging from about 2.6 mm to 2.8 mm. The length of the
small -diameter portion 20a is substantially equal to or
more than the length "1" of the inner sleeve 10.

The inner sleeve 10 is loosely, coaxially inserted
in the small-diameter portion 20a of the outer sleeve 20
with an annular gap kept therebetween, and is fixed
thereto at positions spaced at equal intervals in the
circumferential direction by means of a plurality of tabs
(strap-like connecting members) 29. The tab 29 is a
strap-like (or strip-like) member having a thickness of
about 0.02 mm and a width of about 0.35 mm. Both ends of

the tab 29 in the longitudinal direction are welded to

the leading end of the small-diameter portion 20a of the
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illustrative purposes only, and it is to be understood that changes and
variations may be made w thout departing the spirit or scope of the
foll owi ng cl ai ns. -11 J UL 2002 15 What is claimed is . 1. An electron
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i nner sleeve, and a secondary spiral length of said heater is about '7190
or |ess of Wre |aatdtddofK sbé doheat @edbis| reduciednerthsl ddvaneter Thie @l ect ron
gun according to claim 4 wherein each of the length of said heater
built-in i mertisireevie tinel oheeprshaeyespir dls redgidedoftosdiakmhedtier is i
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fixed thereto by means of the tabs 29.

n a

To be more specific, the inner sleeve 10 is formed
such that the outside diameter "d" thereof becomes about
1.0 to 1.2 mm and the small-diameter portion 20a of the
outer sleeve 20 is formed such that the outside diameter
D1 thereof becomes about 2.2 to 2.6 mm, and the inner

sleeve 10 is inserted in the small-diameter portion 20a
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heater 11 can be improved and also the power consumption
of the heater 11 can be reduced.

Since the ceramic disk 22 is assembled to the
large-diameter portion 20b, having the outside diameter

D2 ranging from about 2.6 mm to about 3.0 mm, of the
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That is to say, if the outside diameter of the outer
sleeve 20 is made small, it becomes difficult to fix the
holder 21 to the large-diameter portion 20b by resistance
welding, brazing or the like; however, in this embodiment,
the outside diameter D2 of the large-diameter portion 20b
is not largely affected by the diameter "d" of the inner
sleeve 10 because the inner sleeve 10 is not positioned
in the large-diameter portion 20b of the outer sleeve 20,
so that the degree of freedom in setting of the outside
diameter D2 of the large-diameter portion 20b is large,
and accordingly the outside diameter D2 can be made
somewhat larger, to thereby facilitate the assembling
work of the outer sleeve 10.

In the above embodiment, the applied voltage of the
heater 11 is set at 4.5 V; however, it may be set at a
value lower than 4.5 V.

Further, in the above embodiment, the size of the
tab 29 is specified such that the thickness is 0.02 mm
and the width is 0.35 mm; however, the size of the tab 29
may be set at a smaller value for reducing a calorie

propagating by thermal conductance.
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is for illustrative purposes only, and it is to be
understood that changes and variations may be made
without departing the spirit or scope of the following

claims.
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disposed coaxially with said outer sleeve, said impregnated type cathode is positioned at
the leading end of said outer sleeve, and said heater built-in inner sleeve is separated
from eaid outer sleeve by an annular space therebetween, wherein said outer sleeve has
on the leading end a small-diameter portion having a diameter smaller than a diameter
of the remaining portion of said outer sleeve on a base end,

said heater built-in inner sleeve is pogitioned in said small-diameter portion, and
the leading end of said small-diameter portion of said outer sleeve is connected to the
bage end of seid inner sleeve by said plurality of strap-like connecting members.

2. The electron gun according to claim 1, further comprising: a holder fixed axound an
outer peripheral surface of the base end of said outer sleeve;

a ceramic digk assembled to said outer sleeve via said holder and

a firat grid electrode G1 and a second grid elecirode G2 assembled to said ceramic
disk, thereby forming a cathode structure.

3. The electron gun according to cleim 1, wherein an outside diameter of said
small-diameter portion of said outer sleave is in a range of substantially 2.2 mxm to 2.6
mm, and an outside diameter of a remaining portion of said outer sleeve on the base end
is in a range of substantially 2.6 mm to 2.8 mm.
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length of said heater built-in inner sleeve.

§. The electron gun according to claim 4, wherein each of the length of said heater
built-in inner sleeve and the primery spiral length of said heater is in a range of
substantially 4 mm to 6§ mm, and the secondary spiral length of said heater is
substantially 3 mm or leas.



