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GLASSBASEGRD 

Donald R.KerstetterandPaulH.Sassaman, ?mpodum, 
?Pa,assignorstoSyvanaElectrieProducts Inc,a cor 
porationofMassachusetts - 

?Appication September1,1954,SerialNo.453488 
-,* 2Claims,(CL313—299) 

The presentinvention relatesto electron,discharge devices,andmoreparticuladytoanimproved construc tionforgridelectrodesemployedinthese devices, Thegtidelectrodesknowninthepriorartusualycom prisea?luraliyofsmaldimensionallateralwireswhich äresupportedparaleltooneanother bylargerwireside 
rodelements?Inview oftheincreased Exactness,Com pactness,and size required for present daytubss,it is 6ecomingmoredificulttosatisfactoriymakeandmount 
tubegridelectrodes,These dicultiesare duetothe inherentweaknessesandsize ofthetubecomponents… 
Onetype ofgrid construction devisedto obviate?is 

2 trodeassembyembodyingtheconstructonofmyinven tion, 
Fig.2isa sectionalized view alongline 2?2 of the 

structure shown in Fig.1? · “ 
Fig?3isa perspective view of anothertype of grid 

electrode assembly embodyingthe construction of my 
invention? · 
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weaknessand stil retain the exactness required for premium quality,while usingsmal.dimensional com? 
?onents,isonewhich comprisesa plurality of paralek iateralwiressupported byrigidinsulatingsupportmem… 
bers?The extremities oftheselateralwiresaresecured totheinsulatingsupportmembers byfusion Thistype ofgridstructureentaiscostyandadditionalproductio? fabricationsteps,and doesnotaleyiatethenecessity of 
handingverythinand weak,smaldimensional,lateral 
WiTCS? 

Anobjectofthisinventionistoobviatetheaforesaid 
dificulties? - Anotherobjectistoprovideforanovelandimproved gidstructure oruseinelectrondischargedevices where 
bythe lateral conductors arerigidy and accuratey 
securedintheircorrect positions, “ 
Afurtherobjectisto provide fora unitary multiple 

electrode structure which can be accurately fabricated andeasiymountedinatubeelectrodeassemby. Astifurtherobjectofthisinventionistoprovidefor 
animproved beamtypeelectron discharge devicewhich employsa preformed,pre-algned unitarymultiplegid assembly. 
Asti1furtherobjectofthisinventionisto providefor 

animproved beamtypeelectron discharge devicewhich employsa pre-formed,pre-aligned unitarymultplegid assembly? 
Astifurtherobjectisto provideforanelectrondis 

charge device electrode formed by the deposition of a 
conductive coatingonaphoto-Sensitive etchedinsulating 
member? 

Briefy,the presentinvention relatesto animproved 
electrodefortubes whereinthe electrodeisin the form 
ofaconductive sheath integraly asSociated and co-ex 
tensive with one major Surface of aninSulating Support 
member?Both major surfaces of this Support member 
may be integraly associated with conductive sheaths, 
thereby providing for a pre-formed unitary multiple 
electrode Structure? 
Thenovel eaturesthatare considered characteristic 

ofmyinvention are setforth with particularity in the 
appended claims,The invention itself wil be more readiyunderstoodfrom the folowingdescription,refer 
ence beingmadetotheaccompanyingdrawingswherein: 
Fig.1isaperspective view of onetype ofgridelec 
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Fig.4isa view,partlyinsection?of an electron dis chargedeviceembodyingagridelectrodeassemblymad 
inaccordancewith myinvention, - 
Asshown by Fig?1,the gridassembly12 comprises 

two majorcomponents,namelya basemember14.and 
agridelectrode16,The basemember14,whichismade 
of an insulating material such as glass,has Support 
appendages18at both ofitsverticalaxialextremitiesfor faciitating mounting and Securing the grid assembly 
withintheenvelope ofatube,Thecentersection ofthe basemember14hasaplurality ofparale apertures20 
of pre-determined size to alow passage of electrons 
transversey through themember,The gridelectrode 
16isa conductive sheathintegralyassociated with a majorsurface24 ofthe basemember14,Thisgridelec 
trode16issubstantiailyco-extensive with the major Sur 
face ofthe basemember14,exceptfortheregiondefined 
byand closetothe Supportappendages?8?The laterah 
conductors26 ofthegrid completelycovertheareasur 
roundingtheapertures20inthe base member14?Con 
nected tothe grid16at one ofitsextremitiesisa con 
ductiveleadtab28,which will provideforanelectrical connectionforthe gridtoitssource of potential?This 1eadtabisfusedorweldedtothelowerportion ofthe 
grid? - - 

Asshowncleariyin Fig.2,thegridelectrodeassembly 
12maycomprisethe basemember14andtwogrids,16 
and22,This structureembodiesa unitary multiplegrid 
assembly,?nthisinstance,the grids16and22are both 
integralyassociated with the basemember14,onegrid 
beingassociatedand substantialyco-extensive witheach 
majorface of the base member?Theleadtabs28 and, 30supplythe operatingpotentialforthe grids16and22? 
Fig?2 also clearly shows the relationship of the grid 
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lateral conductors26and32 of thetwogrids16and22 
with respectto each other?The apertures20 not only 
extend throughthe base member butalso throughthe, grids16and22,therebyDrovidingforabsolutealignment 
ofthelateralconductorsof one grid withrespectto the 
other?However,the gridlateral conductors26and 32 
need not be lateralyaligned with respect to each other 
sothatthe lateralconductors of one gridareinthe same 
horizontal plane asthe lateral conductors of the other 
grid,since the apertures 20 may be at an angle other 
than 90°tothe majorfaces of the base member. 
The multiple grid electrode assembly may be of a 

shape otherthan fat?The assembly may,forexample, 
be circularas shown in Fig,3,A circularinsulating basemember34,havingSupportingprojections40and42 thereon,andapertures44therein may beusedinconjunc 
tion with an enclosed grid36and an exteriorgrid38? 
These grids areintegralyassociated with theinnerand 
outermajorfaces ofthe base member,respectivey?The 
gridsare electrically connected totheirsource of poten 
tial bytheirleadtabs48,onlythetab connected tothe outergrid beingVisiblein Fig.3. 
Fig,4ilustratesan electron discharge device34 hav ingmountedthereinbetweeninsulatingspacers44and46, 

a cathode 36,two unitary multiple-grid assemblies12 
and38,andan anode40,Thistube could be usedasa 
single beam type poweramplifer,oriftwoelectrically 
insulated anodes are mounted to cooperaterespectively 
one witheach Set ofelectrodes,a duo-tetrode beamtype 
powerampliferis provided,Ifonly onegrid sheathis 



2.889483 
3 

integraly associated with one majorface of the base 
nember l4,which base member is shown clearly in 
Fig,1,atube mayembody eitherasingle-triode orduo 
triodetype mountassemby,Whenthegrid1ateralcon 
ductors26and32are not lateraiyaligned so thatthe 
lateralconductorsnearest the cathode donotshadethe lateralconductorsoftheothergrid,thetubemayembody 
either a conventional single or duo-tetrode mount 
assembly. - 
Numerousnethods may beemployedtomakethegrid 

structures of thisinvention,One of the mostaccurate 
andeficient processesinvoivesthe formation ofthe base 
nember14byphoto-etchingmeans?Briefy,this process 
entaiscoatinganarticle ofglass,which has been pre-cut 
to the exterior size and shape desired,with a photo 
Sensitive material,suchassiverchioride,Thenextsteps 
are the formation ofa positive design onthe photo-sen 
sitive material bythe application of lightto those areas 
Pot covered bya mask of pre-determined confguration, 
andasubSequentdissolvingofthe unexposedphoto-sensi 
tive material?Theglass baseisthenetchedoverthe un 
exposedareasto produce aperturestherein,thus provid 
ingforthe formation ofaglassgrid supportofthetype 
embodied in this invention?To complete the grid as 
Sembly,a deposit of metalisapplied to the major sur 
faces of the glass member by electroplating or other 
meansfor providingthe conductive sheath defining the 
gridelectrodes. 
In addition to the simplicity of production andaccu 

racyattainedin makingelectrodes ofthetype described 
in the presentinvention,the gridstructureitseifisrigid, 
Strong,and easiy mountable in an electrode assembly. 
Whentwo metalic sheathsareintegraiyassociated with 
both major Surfaces of the insulating base member,the 
structure afords a rigid pre-formed multiple grid as 
Sembly,This rigidity provides for a reduction in the 
ndmber oftubes rejectedformicrophonism?sinceitob… 
viatesvibrational movementofthegridsundertubeoper 
atingconditions? 
Another advantage in the unitary multiple grid as 

Sembly is the permanent horizontal alignment of the 
lateraiconductorsof onegrid withrespecttothe1ateral 
conductorsof the othergrid?This permanentalignment 
reduces lossesin the manufacture of ine-up typetubes 
duetomisalignmentofgrids,whichmisalignment causes highscreencurrent?Itaisoavoidsthenecessityforfabri 
cation of a specialanode which would facitate observ 
ance of thegrids duringthe ine-up operation,Such 
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specialyconstructedanode usualyincludesan observa 
tion window cutintothe centerportionthereof 
The rigidity of a gridelectrode made inaccordance 

with myinvention markedydiminishesproductionlosses 
in the manufacture of tube grid components,These 
losses,amongstothers,were due to theinherent weak 
neSSes of conventionallateralwiretypegrids,misplace 
ment andjamming of lateral wires,and bowing of the 
grid siderods. 
The invention has been described herein particulary 

withrelationtogridelectrodesforelectron discharge de 
vices,butitis to be understood thatother electrodes 
inthese devicesmay also beappicableto the present 
type of structure?Itisalsoto be understoodthatthe 
inventionis notlimited tothe exact constructionshown, 
orto thetype of materials usedasan example? 
The novel features of the presentinvention are set 

forthwithparticularityintheappended claims? 
We claimasourinvention: 1,An electrode assembyfor an electron discharge 

device comprisingincombination,abasememberofdi electric material having.apluraiyof paraleyaigned Straightslotsextendingtherethrough perpendculartothe 
majorfaces of_saidmember,andapairofslottedcon ?ctive electrodesintegraiyassociatedwithbothmajor 
faces of Said base member,the slotsin the electrodes 
beinginregisterwith the slotsinthe basemember, 
2·An electrodeassemblyforanelectron discharge de 

vice comprisingicombination,a basememberof d 
electric material havinga pluraity ofparalelyalighed 
straightslotsextendingtherethrough perpendiculartothe 
majorfaces of Said member,anda pairof slotted con 
ductive electrodesintegralyassociatedwithbothmajor 
?ces9f Said base,member,theslotsintheelectrodes beinginregisterwith the slotsinthe basememberand 
extending uninterruptedy substantially from one side 
edge of Said membertothe oppositesideedge. 
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