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9Claims?(Cl?313?82) - 

Thisinvention relatestoelectrongunsforuseinelec 
tron beam tubesand particularlyto animproved second 
anode structure for high voitage projection type cath 
Oderaytubes? 
As advances have been made in the projection tube 

art,many problems have arisen due to the factthatex 
tremely high voltagesare usedin the operation of such 
tubes?One problem concernstheisolation ofexternal 
components Such as defiection yoke and the like from 
the high voltage components within the tube?In one 
phase of development,a double-waledenvelope wasem 
ployed to provide Such high voltage isolation? 
For example,the use of a double-waled envelope to 

reduce the possibity ofaninsulation breakdown from 
the Second anode layer on theinside wal ofthetubeto 
some external element such as the defiection yoke or 
magnetic focusingcoilis disclosedin U.S.Patent2.289,- 
906?In this patentitis pointed out that,in addition 
toincreasingthe Spacing betweenthe Secondanodelayer 
and the outside surface of the tube,this construction 
also assures long glass-Surface leakage paths between 
the Secondanode andthe lower-voltage elements ofthe 
tube?In order to obtain an appropriateinner walfor 
Supportingthe Secondanode layer there isfused to the 
inside of the bulb of the envelope aninnerglass struc 
ture which is re-entrantintothe bulbin the direction 
toward the electron gun and comprises a frusto-conical 
portion withitslargeendfused tothe bulbanditssmal 
end terminatinginashortinnerneckwhichextendsfor 
a short distance within the outer necktowards the gun, 
Since there was usualy a ragged edge on the second 
anode conductive coating whereitterminatedattheend 
oftheinnerneckand sincethistended to causeelectricai 
discharges and distortions of the electric field,i,e,of 
the electrostaticlens,betweenthe firstandsecondanodes, 
asmooth metalring-cap wasplaced overthe end ofthe 
innertubeneck? 
However,certain disadvantages have.been encountered 

inseekingto practicetheinventiontaughtinthis patent. 
One ofthese has beenthat duringradio frequency heat 
ing,such as for de-gassing and/or exhaustingthe tube, 
expansion ofthe close-fitting metalring-cap oftencracked 
the end of the innerneck?Thisrequired thatthe ring 
cap beverylighttoavoiditsbeingeXcessivelyrigidand 
strongwithrespecttotheglass? - - ? 

Another disadvantage has been thatthe ring-cap Was 
often out of alignment with the otherelements of the 
electrostaticlens system sinceits position dependedupon 
the accuracy with whichtheinner glass structurewasat 
tachedtothe outertube envelope??npracticeitis ordi 
nariyattached byfusingthe largeend ofthe frusto-cone 
to the inside of the bulbsothat most ofits structure 
extendswithoutothersupportforaconsiderable distance 
toward the gun?Therefore the slightestinaccuracy in 
fusingtogether the inner and outerportions of the en 
veloperesults ina noticeable misalignment between the 
innerandouternecks. · - 

Stilanotherdisadvantage hasbeenthatwherethering 
cap was mountedin direct contactWith the glass,con 
siderable heattransfer occurred duringradio frequency 
heating and this often damaged the conductive coating 
comprisingthe Secondanode? 

Finaly,since the ring-cap has usualy been made as 
an innerneck rim whichisas narrow and light-Weight 
aspossibletoreducetheamountof breakage caused dur 
ingradio frequency heating,it has not been efectiveto 
reduce the openinginto the innerneck,Thisleavesa 

?1arge entrance into the finalanode which permits cold 
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emission electrons to enter and heavy positive ions to 
1eave?If unfocused cold-emission electrons reach the 
fuorescentscreen they Wilreduce the picture contrast, 
On the other handif heavypositiveionsexistingwithin 
the finalanode are free to“see”the lower potentials 
existing further backin the tube and to move out of 
the secondanode towardsthem?they wilprobably harm 
fuly bombard the cathode?One Solution to this prob 
1emis describedina co-pending R.H?Hughesapplica 
tion,Serial Number293,175,filed June 12,1952,now 
Patent No.2.734,141andassignedtotheassignee ofthis 
application,The Solution provided in that application 
comprises formingthe shield member with diaphragms 
orthe liketoprevent thepassage ofundesired coldemis 
sion electrons orions?In addition,fexible members 
are connectedatone end to the shield electrode and at 
theirother endstotheinnerglass structure ofthe kine 
scope and provide a certainamount of positioningand 
supportfortheshield electrode?However,high preci 
sion centeringand permanent properpositioning of the 
shield electrode with respect to the other electrodes of 
the electron gun is not obtainable?In addition,since 
the fiexiblemembersare fusedin the wal of the inner 
neckto provide electricalcontact with theinternalcon 
ductivecoating,sucha construction might prove undesir 
ableinatube havinga singleneckwith the shieldelec 
trode positioned in the single neck?Thus the prior art 
does not provide anyteaching wherebya Second anode 
could beindependenty supportedand precisey centered 
inasingle-neckenvelopeincontact withaninternalcon 
ductivecoatingontheneck? 

Accordingly,the principalobject ofthisinventionisto 
Provide animprovedelectrongunina high vojtage cath 
oderaytube? 
AnotherobjectistoprovideanimprovedSecondanode 

assemblyina high voltage cathoderaytube? 
A further objectis to provide an improved shield 

electrode betweenthe firstanode ofanelectrongunand 
theinternalconductive coatingina projectiontype cath 
oderaytube? 

Another objectisto provide animproved shield elec 
trode in an electron gun,Said electrode havinga com 
bined centeringand Supporting meansadapted,inaddi 
tion,toprovideanelectricalcontact? 
Afurther objectisto provide a simple andefective 

supportingand centeringmeansforthe component parts 
ofanelectrongun. 
Anotherobjectistoprovideimprovedelectrode center 

ingand alignment meansadapted toprovide electrical 
contactwith portions ofan electron beam device? 

Ingeneral,theimprovedelectrongun structureaccord 
ingtothepresentinventionincludesafocusingandshield 
ingelectrode or second anode positioned between the 
frstanode and the internal conductive coating and in 
contactwith thecoating?The shieldingelectrode hasan 
aperture for passing an electron beam and means for 
preventingthepassage of coldemissionelectronsorposi 
tiveionsineither directionalongthetube?Theshield 
electrodeisaccuratey centeredand alignedwithother 
electrodesinthe neck of the tubeenvelope by means 
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of a plurality of fexible,metalic?V-shaped members 
providing electrical contact with the inner conductive 
coating on the envelope wal?Other components ofthe 
electrongun may be similarly supported. · 

In One embodiment oftheinvention,aplurality offin 
like sheet metal membersare utilized to centerandalign 
the componentsofanelectrongun, 
Theinventionis describedwithreferencetothe draw 

ingwherein: 
Fig,1 shows,in elevation and party in section,one 

type of cathode ray tube embodying theimproved elec 
trongun of theinvention; 
Fig.2iSan enlargedSectionalview ofthe electrongun 

Shownin Fig,1 alongthe ine2?2; 
Fig?3 is a Sectional view of the Same ejectron gun 

alongthe line 3?3 of Fig.2;and 
Fig.4isa Sectionalplan view ofamodification of the 

invention. 
Fig,1 shows an electron beam device orkinescope10 

in which is embodied the improved gun structure dis 
closed herein,The device 10isa high voltage projection 
kinescope Suitable for theater television receiving sys 
tems,However,the principles of theinvention are ap 
plicable to other electron beam devices?Tube 10 in 
cludesan envelope havinganeckportion 12for housing 
an electron gun14anda buib portion16havinga phos 
phor Screen i8atone endthereof, 
The electron gun 14includesa grid-cathode assembly 

20,Which producesan electron beam,andadjacenttothe 
grid-cathodeassembly20thereisa secondgridelectrode 
22,Adjacent to theend of the second gridelectrode22 
which facesawayfrom the grid-cathode assembly20is 
afirstaccelerating anode 24,The grid-cathode assem 
bly 20,second grid22 and firstanode 24are intercon 
nected and formedinto a unitary assembly bymeans of 
anumberofcircumeferentialydisposed Supportingmem 
bers25 each of which hasits inner end welded to one 
of the ekctrodes andits outer end fused into one of a 
rumber of circumferentialy disposed elongated insulat 
ingglass beads26Which extend inside and lengthwise of 
the neck12,The usua Supports are provided for Sup 
porting portions ofthe electron gun ?4ina preSS27. 

According to the invention?the electron gun 14 is 
capped withashieldingandfocusingelectrode orSecond 
anode 28 and further,accordingto the invention,the 
shieldelectrode28and thefirstanode24are Supported, 
centered,and aligned within the neck12 by a plurality 
of spacers39 which are welded to the outerSurface of 
each oftheelectrodes,Apiurality ofgetters32are con 
nected to the shield electrode 28,The final anode of 
the electron gun consists of a Jayer 34 of conductive 
materialsuchasaquadag whichis depositedona portion 
oftheinnersurface of theneck14andextendsintothe 
bulb portion 16 of the envelope up to the phosphor 
screen18,The shield electrode28ispositioned sothat 
the support devices30 weldedthereto arein contactWith 
theinternalconductive coatingorfinalanode34, 
Accordingto the invention and referring to Figs?2 

and 3,theimproved shieldingand focusingelectrode28 
nay be formed from a single piece of metal,for eX 
ample stainiess steel,and comprises a holow generaly 
tubularbody 36 havingan apertured cloSure 38 at One 
end facingthe phosphor Screen 18 and havingan annu 
1ar outwardly extendinglip or disk49 atits other end? 
Thelp40isconnectedtothe main body36ofthe elec 
trode28 by an annulartrough or connecting portion 42 
of U-shaped crosssectionthe base of whichissmoothly 
rounded to preventarcingin a high voltage feld?The 
pointof connection ofthe lip 40with the U 42isatthe 
end of the outerarm ofthe U wherebythe diskis posi 
tioned remotefrom the base of the U and extends out 
wardy from the main body 36 of the electrode ata 
pointintermediate the ends thereof,The portion 42 
may also be considered an outwardly-rounded annular 
portionatthe end ofthe body36,havingtheannular 
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4 
lip ordisk40extending outwardytherefromataregion 
Spaced from the end thereof,The disk40isalso dis 
posed farther away from the first anode 24 than the 
rounded Surfaces of the annulartrough 42,as shown in 
Fig,1,Thisincreases the electricalleakage path along 
theinsidewaloftheneck12betweenthe outerperiphery 
of the disk40and the outerperiphery of the frstanode 
24,and thus reduces anytendency for arcingto occur 
between those two points? 
Accordingtotheinvention,the positioningand center 

ing means3?forthe shieldelectrode28andthe electrode 
24comprise anumber ofgeneraly V-shaped,moderately 
flexible,metalic vane-likemembersofsheetmetal,They 
are welded or otherwise connected to the main body 
portions of the electrodes, 
The V-Shaped members39 have thin,resilient,fin-like 

armS44,46interconnected by a portion 48 which con 
stitutes the base ofthe V. Thearms44,46,whichmay 
berectangularas Shown inthe drawing,have a compara 
tively large width dimension parale to the axis of the 
neck 12and a comparatively Smal ength?The length 
ofeacharm 44,46isgreaterthan theradialspacing be 
tween the correspondingelectrode and the inside surface 
of the neck12Sothat whenthe electrodeisinsupported 
position,the ends of thearms44,46arein spring press 
ing engagement with the inside Surface of the neck ?2, 
Thus narrow lines of contact 50 are provided on the 
inner wal of the neck by each arm of each spacer 30. 
The outeredges of the arms44,46are paralelto the 
iongitudinalaxis,oraxis ofSymmetry,ofthe correspond 
ing electrode?Correspondingarms 44,46 of each of 
the Spacers30 connected to each electrode extend from 
the connecting portions 48 at substantialy the same 
angle SoastoinSure propercenteringandalignment with 
the axis of the neck12of the electrodes24and28with 
in the neck 12,Any number of positioners or spacers 
30 maybeusedforcenteringandaigningthe electrodes 
24and28of the electrongun14,howeverthreeforeach 
electrode isa desirable numbersince six equally spaced 
contactareasorcontactlines50arethereby provided on 
the inner wal of the neck 12 and the forces on each 
electrodeare balanced?Eachmember3{}iswelded tothe 
electrode to be centered at the connecting portion 48 
with thearms44,46extendingoutwardyfrom the body 
of the electrode and with the contactines50 ofthe ends 
of the armsextendingin planesparalelto the longitudi 
nalaxis oftheneck12?Thusnarrow,buthighlyefective 
Contactareasare provided bythearms44,46ofthemem 
bers30 and the desired precision centeringand support 
are achieved, 

?n operation of the tube,the electron gun 14in the 
neck 12 of the envelope is shielded from the internal 
conductive coating34and the bulb ?6 of the envelope 
by means of the focusing and shielding electrode 28. 
Thusany cold emissionelectronsemittedin the neck or 
any otherions presentin the bulb are prevented from 
passing to other parts of the tube,Only the desired 
electron beam paSSes through the aperture portion 38in 
thatelectrode,Anincidentaladvantage of the electron 
gun construction of the invention ies in the fact that 
the getters32aresupportedatthe Upperend oftheneck 
of the envelope where more efective getteringaction is 
achievedthanifthe getterswere supportedatthe cathode 
end ofthe electrongun? 
A modification of the invention is shown in Fig,4 

whichisa planview ofan electrode52employingamodi 
fied centeringandspacingmeans54,The spacers54are 
made of Sheetmetalorthe ike and,inthisinstance,com 
prise a base portion 56havinga single resientfin-like 
arm 58 extendingoutwardlytherefrom,In thisembodi 
mentalSO the arm hasa considerable width and a very 
Smallength Sothatline contactareasareprovided bythe 
ends of the arms,To achieve accurate alignment the 
arm 58 ofeach support member54 extends from the 
base56atsubstantialythesameangle,Asuficientnum 
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ber ofspacers54areweldedtoeachelectrodetoprowide, 
?referabiy,an even number of equaly spaced preSSure 
linesontheinnerwaloftheneckofanelectronbeamtube? 
Thus forcesapplied to each electrode are balanced and 
accurate centeringandalignmentareachieved. 
Itisto beunderstoodthatthe principles ofthisinven 

tion may be applied to any type of electronic device 
wherein permanentandaccurate support,centeringand 
alignmentare desired and where electrical contact be 
tween an electrode andanothercomponent,for example 
a conductive coating,may be achieved through the elec 
trode Support means. - 

Thisinvention providesanelectrongunstructure hay 
ingthe principaladvantages that(1)the Second anode 
28isindependenty supported and centered within the 
tubeneckin contactwith theinternalconductive coating 
34,and(2)thesecondanode28andelectrode24aresup 
portedbymemberswhicharefexible,yet provide perma 
nent precisioncenteringandalignment of theelectrodes 
withrespecttoeachother, 

Whatisclaimedis: 
1.An electron discharge device comprising a cylin 

drica?envelope portion havinga predetermined axis,a 
tubularelectrode within saidenvelope havingan axis of 
symmetry,and meansspring pressed totheinnersurface 
ofsaidcylindricalenvelope portionforaligningsaidaxis 
of symmetry with said predetermined axis,Said means 
including a plurality of rectangular,fexible,vane-like 
membersfastenedtosaidelectrodeandhavingtheirouter 
edges paralelto the axis of symmetry of saidtubular 
electrode? 
2.An electron discharge device comprisinga cylindri 

calenvelopeportion havinga predeterminedaxis,a con 
ductivecoatingon theinnersurface ofsaidenvelope por 
tion,a cylindrical electrode havingan axis of Symmetry 
withinsaidenvelopeportion,andmeansforaligningsaid 
axis of symmetry of said electrode alongsaid predeter 
minedaxis,said meansincludinga plurality of V-shaped 
conducting memberseach havinganarcuate-shaped base 
fastened saddle-liketosaid cylindricalelectrode and hay 
ingfexible rectangularly-shaped arms disposed substan 
tialyradialyinthe Space between saidenvelopeand said 
electrode,with thefreeedge ofeacharm paraleltosaid 
axis of symmetry ofsaid cylindricalelectrode,said free 
edge ofeach ofsaidarms beingspring pressedinto con 
tact with said conductive coatingalongaline paralelto 
saidpredeterminedaxis? 

3,Anelectrondischarge device comprisingacyindrical 
envelope portion having a predetermined axis,an elec 
trode withinsaidenvelope portion and havinganaxis of 
symmetry,andmeansspringspressedtotheinnersurface 
ofsaid cylindricalenvelope portionforaligningsaidaxis 
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5?The invention asin claim 4 wherein the length of 

eacharmisgreaterthan theradialspacingbetween Said 
electrode and the inner surface of said cyindricalen 
Velopeportion, 
6,The invention asin claim 4,wherein thelength of 

eachouteredgeisgreaterthanthelength ofeacharm? 
7,An electron discharge device comprisinga cylindri 

calenvelope portion havinga predeterminedaxis?anelec 
trode withinsaidenvelope portionand havinganaxis of 
symmetry,and meansforaligningsaidaxis ofsymmetry 
with said predetermined axis,said means including a 
plurality of circumferentialy spaced,fexible,vane-like 
armsrigidlyfastened tosaidelectrode andextendinginto 
the Space between Saidelectrode and saidenvelope por 
tion and havingouteredges of substantiallength paralek 
to saidaxis of symmetryandspringpressed towardthe 
innersurface ofsaid cylindricalenvelope portion, 
8.An electron discharge device comprisinga cylindri 

nalenvelope portion havingapredeterminedaxis,anelec 
trode within saidenvelope portionand havinganaxis of 
symmetry,and meansforaligningsaidaxis of symmetry 
with said predetermined axis,said means inchuding a 
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of symmetrywith said predeterminedaxis,saidmeansin-, 
cludinga plurality of circumferentialy Spaced,rectangu 
1ar,fexible,Vane-likemembersfastenedtosaidelectrode 
and havingtheir outeredges paralleltothe axis of sym 
metry ofsaidelectrode? 
4?An electron discharge device comprising a cylin 

drical envelope portion havinga predetermined axis,an 
electrode withinsaidenvelopeportionandhavinganaxis 
of symmetry,and means SpringpressedtotheinnerSur 
face ofsaid cylindricalenvelopeportionforaligningsaid 
axisofsymmetrywithsaidpredeterminedaxis,saidmeans 
inchudinga piurality of circumferentialyspaced,fexible, 
vane-like arms fastened to saidelectrode andextending 
into the space between Saidelectrode andsaidenvelope 
portionandhavingouteredgesofSubstantiallengthparak 
ieltosaidaxisofsymmetry? 
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plurality of circumferentialy spaced,fexible,vane-like 
armsrigidyfastened tosaidelectrodeandextendinginto 
the space between saidelectrodeand said envelope por 
tion and havingouteredges of substantiallength paralel 
to saidaxis of symmetry and spring pressed toward the 
inner surface of said cylindrical envelope portion,said 
means providingthe Sole supportforsaidelectrode. 
9.Anelectron discharge device comprisinga cylindri 

calenvelope portion havingapredeterminedaxis,atubu 
1arelectrode within Saidenvelope portion and havingan 
axis of symmetry,and means for aligningsaid axis of 
symmetry with said predetermined axis,said meansin 
chudinga plurality of circumferentialy spaced,fexible, 
vane-like arms rigidlyfastened tosaidelectrode and ex 
tendinginto the Space between said electrode and said 
envelope portion and having outer edges of substantial 
1ength parallel to said axis of symmetry and spring 
Pressed toward the inner surface of Said cylindricalen 
velope portion,Said meansprovidingthe solesupportfor 
saidelectrode? 
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