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The cathode of certain electron tubes is often Con 
stituted by an emissive cylinder ordisk,Supportedin an 
oyerhungorSuspendedmannerbya holow cyinder nor 
maly referred to as“skirt”,this skirtis Secured to a 
solid orrigid piece,frequenty taken out through the 
insulating enclosure of the tube to Serve as Cathode 
connection? 
The presentinvention relatesto cathodes of thistype, 

particularly to those of which the radia and/or axial 
dimensions donot eXceed the Order of magnitude of a 
few milimeters. 

It is known that the skirt cools in a non-negigible 
manner the emissive surface,atthe Sametime byradia 
tion and by thermal conduction to the solid or rigid 
SUpport??t has already been proposed.in the French 
Patent No.1,053,508,of Apr.7,1952,assigned to the 
assignee ofthe presentapplication,toremedythisincon 
Venience by proyidingwithin a portion of the skirtsiots 
cutinto a Solid metalic wal,However,this solution, 
Whichis applicable whenthe dimensions ofthe skirtare 
Suficienty large,is totaly unrealizable when these di 
mensionsare of the order of afew milimeters,for ob 
Vious technological reasons? · 
The presentinvention hasasaim the realization of a 

skirtforcathodes of milimetric dimensionswhichavoids 
the technologicaldificulties ofthe known system whie ? 
preServing a rigidity Sufcient to maintain firmly the 
emissiveSurface ofthe cathode. 
Accordingy,itisan objectofthe presentinventionto 

Provide a cathode structure of the type described here 
inabove involving millimetric dimensions which obviates 
the shortcomingsandinadequaciesencountered with the 
prior art constructions when appied to tubes of such 
dimensions? - · 

?isanotherobjectofthe presentinventionto provide 
a cathode Structure,and more particularly a skirt for 
Supportingthe emissivestructure onarigidsupportwhich 
may be readily used with cathode structures of mi 
metric dimensions and which may bereadiymanufac 
tured without great expenditures or dificulties. 
Afurther objectofthe presentinvention residesinthe 

provision of a cathode structure inyolving mimetric 
dimensionswhichissimple,preventsexcessive heat1osses 
either by radiation orthermal conduction yet assures 
Sufcient rigidity to maintain the cathode structure in 
place? 

These and other objects,features and advantages of 
the presentinventionwilbecomemore obviousfronthe 
folowingdescription whentakenin connectionwiththe 
89companying drawing which shows,for purposes of 
lustrationony,twoembodimentsinaccordancewiththe 
preSentinvention,and wherein 
FIGURE1 is an axialcrosssectionalview through a 

cathode provided with a skirtin accordancewiththe 
preSentinvention; > 

FIGURE2isa perspective view ofoneembodiment 
of askirtinaccordancewith the present invention,and 
FIGURE3isa perspective view ofanotherembod 

mentoftheskirtinaccordancewiththepresentinvention, 
Referringnowto the drawingwherein hkereference 

numeralsareusedthroughoutthevariousviewsto desig 
natelke parts,and more particularyto FIGURE 1, 
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2 
reference numeral ? designatestherein an emissive cath 
ode which,in theiustratedembodiment,isin the form 
of a disk,heated bytheintermediary of a heatingcylin 
der2,itself heated byaflament3? 
The assembly So far described is supported by the 

Skirt 4,fixed ona solid support5,in the form ofa disk 
Seakd between two cyinders 6 and 7,for example,of 
Ceramic material and forming part of the envelope of 
the tube?A shield 8is disposed aboutthe skirt 4to 
limitthe rediation ofthe heating cylinder2, 
The skirt 4 has a diameter of the order of2 to 4 

milimeters anda heightalso of the order2to4 mili 
TheterS? 

in the known prior art cathodes of such dimensions, 
theskirt wasconstituted byasolid metal cylinderwitha 
thickness of the order of5to 15microns,Notonlya 
heat loss by fow to the support resulted therefrom,as 
the piercing of slots according to the aforementioned 
French Patent1053.508wasimpossiblebyreason ofthe 
Smalness of the dimensions,but also there resulted a 
dicultyinproperassembyandweldingoftheskirtto 
the emissive element and the support? 
Accordingtothepresentinvention,theskirt4isreal 

izedasagrid-like structuremade ofwires ofwhichtwo 
embOdiments are iustratedin perspective in FIGURES 
2 and3,m FIGURE2,the skirt4isformed bytwo 
1ayers of wireswoundinopposite directionstangentia?y 
to a cylinder Surface wherebythe wires ofeach1ayer 
are parailel,The wiresare brazed to eachotherateach 
point of contactsuchas9. 

?n FIGURE3,the skirt4isformed byaseriesofwires 
?9 disposedalongthegeneratricesofacylinderon which 
iswoundin helixformanotherseries ofparalelwires11? 
Forexample,the wires19 maybe oftungstenwithadi 
ameter of25 microns spaced from one another by 04 
milimeter,and the wires?mayalso be oftungsten of 
64 micronsin diameter, 

Tests have shown that the skirts in accordancewith 
the presentinvention whichmay be manufactured auto 
naticaly with the aid of machines known underthe 
?ame of“winding”machines,combinedwitha brazing 
furnace,diminish very considerabythe losses byfow 
of heatand consequentyreducethe heating powerneces 
Saryforproperoperation ofthetubewhilesimultaneous 
y Preservingamechanicalresistanceatleastequalto 
that oftheskirts made ofplain orsoid meta1of com 
Parable dimensions,taking into consideration the in 
evitablecrumblingorwrinklingthereofduringthe Opera? 
tions oftheiremplacementand beingatthesametime 
?ore easyto manufacture and to securewithoutmajor 
damage. 
Whie I have shown and described two embodiments 

inaccordancewiththepresentinvention,itisunderstood 
thatthesameisnotlimitedthereto,butissusceptibleof 
many changes and modifications within the spiritand 
Scopethereof as known by a person skiledintheart, 
Thus,the presentinvention isin particular appicable 
asoto cathodes of whichthe emissive elemenfhasthe 
forn of a cylinder of which the periphery is supported 
bytheskirt,Cther confgurations ofwovengriástruc 
?res brazedatthe cross-overpointsarecompisedwith 
inthescope ofthe presentinventiontotheextentthat 
?e confguration thereof has recourse oniyto currently 
known,conventionaltechniques, Additionaly,the se 
lection of materials and dimensionsisalso efttothe 
appreciation of atechnician skiledin theartwithout 
the eXercise ofinvention, 
Thus,Whie?have shown and describedtwoembod 

ments in,acc9rdance with the presentinvention,itis 
obvious that the same isnotlimited thereto,butissus 
ceptible of many changesand modfcationswithinthe 
spiritand Scopethereof,and Ithereforedonotwishto 
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be limited to the detais shown and described herein, 
butintend to cover al such changes and modifications 
asareencompassed bythe scope ofthe appended claims? 

Iclaim: 
??An indirectly heated cathode assemblyforelectron 

discharge devices,comprising: 
first Substantialy cylindrical hollow support means 

having dimensions in length and diameter thereof 
of the order of a few milimeters,heating means 
within Said holow supportmeans,electron emissive 
means Secured to said first support means, 

and Second substantialycylindrical support meansse 
Cured to the periphery of said frst support means 
and formed bya grid-like structure offne wires. 

2?An indirectly heated cathode assembly forelectron 
discharge devices,comprising: 

first Substantialycylindricalholowsupportmeanshav 
ing dimensions in length and diameter thereof of 
the order of afew milimeters,heating meanswith 
insaid holowsupportneanselectronemissivemeans 
Secured tosaidfrstsupportmeans, 

and Second Substantially cylindrical Support means se 
curedtotheperiphery ofSaidfrstSupportmeansand 
formed bya grid-like structure offine wires wound 
in substantially opposite directions approximately 
tangentiallyto a substantialycylindricalsurface. 

3?Anindirectly heated cathode assembly forelectron 
discharge devices,comprising: 

frstsubstantialycylindricalholowsupportmeanshav 
ing dimensions in length and diameter thereof of 
the Order of afew milimeters,heatingmeanswith 
in holow Supportmeanselectron emissive meansse 
Cured to Said first Support means, 

and Second cylindrical support means secured to the 
Periphery of Said frst support means and formed 
by a grid-like structure offine wires,one series of 
Said wires being disposed substantialy along the 
generatrices ofacylinder,andanotherseriesofwires 
Wound overthe wires ofsaidseries? 

4?Anindirectly heated cathode assembly forelectron 
discharge devices,comprising: 

firstSubstantialycylindrical hollowsupportmeanshay 
ing dimensions in length and diameter thereof of 
the Order ofafew milimeters,heatingmeanswith 
in Said holow Support means,electron emissive 
means Secured tosaidfirstsupportmeans? 

and Second SubStantialy cylindrical supportmeansse 
cured to the periphery of said firstsupportmeans 
and formed bya grid-like structure offnetungsten 
wires of the order 15 to 95 microns in diameter 
wound in Substanialy opposite directions approxi 
matelytangentialyto a Substantialycylindricaisur 
face? 
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5,Anindirecty heated cathode assembly forelectron 

discharge devices,comprising: 
firstsubstantialycylindricalholowsupportmeanshav 

ing dimensions in length and diameter thereof of 
the Order ofafew milimeters,heatingmeanswith 
in Said hollow Supportmeans,electronemissivemeans 
SeCured to Said frst Support means, 

and Second cylindrical Support means secured to the 
periphery of Said frst support means and formed 
by a grid-like Structure offine tungsten wires,one 
Series of said wires ofabout25 micronsin diameter 
being disposed substantialy along the generatrices 
Of a Cylinder,andanother Series of wires ofabout 
64 microns in diameter wound over the wires of 
Said frst series? 

6?In an indirectly heated cathode structure havinga 
cathode emissive portion adapted to emitelectronsupon 
application of heat,arelativelyfxed holow supportfor 
Said portion,heating means within Said support and a 
Supportingstructure Supportingthe electronemissive por 
tion on the support, 

the improvementessentialy consisting of said support 
ing structure having dimensions of the order of a 
few millimeters and constituted by a grid-like net 
work offine wires Securely fxed to each otherat 
cross overpoints? 

7,Anindirectly heated cathodeassembly forelectron 
discharge devices,comprising: 

firstsubstantialycylindricalhollowsupportmeans hav 
ing dimensions in length and diameter thereof of 
the Orderof afew millimeters,heatingmeanswith 
in Said holow Support means,electron emissive 
Tneans Secured to Saidfirst Support means, 

and Second cylindrical support means secured to the 
periphery of saidfirstsupportmeansandformed by 
agrid-like structure offinetungstenwires,oneseries 
of Said wires ofabout25 micronsin diameterbeing 
disposed Substantialyalongthegeneratrices ofacyl 
inder,and another series of wires ofabout 64 mi 
Cronsin diameterwound substantialy helicaly over 
the wires of Said firstSeries,the wires of saidan 
other Series beingspaced from eachother byafew 
tenths of a milimeter? 
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