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UNITED sTATEs PATENT oFFIcE 
2386790 

ELECTRON GUNANDTHELIKE 
HaryMGaunandRoskGeatord.Empodm, 
P8??ssignorg to Sylvania Eleetrie Prodwetg 

a eorporation of Ma?g Ine, Emporium, Pa, 
chusettg 

ApplauonNovember%194seduNo.s??? 
(Cl.250?27.5) 8Claims? 

Thls invention refers to electron guns as em 
ployed for the development and focusing of elec 
tron beams in cathoderaytubes and similar elec 
tron discharge devices,and more particularly to 
the cathode-grid unlt of electronguns. 

It is a principal object of the invention to 
provide an improved assembly undt consisting of 
cathode,grid,heater and co-ordinated auxliary 
members which can be precisely and uniformly 
spaced and rigidy and permanently attached to 
eachotherbysimple operations. 
The type of electron gun withwhich this in 

Vention is concerned comprises a cylindrical 
Cathodesleeve into which a heater coilisinserted 
from one end and which is closed at its other 
end by a flat metal cap covered wth8 thermionic 
electron emitting coating from which electrons 
are drawn in substantially axial drection by an 
axially symmetrical electric field which pene 
trates through a Small central aperture in 8 disk 
shaped contro1 electrode orgrid mounted in ax 
ially spaced relation to the cathode cap and in 
close proximity to it,The grid or aperture disk 
forms the end surface of a cylindrical metalshel1 
co-axialy Surrounding the cathode sleeve,The 
accelerating electrode or electrodes on the side 
of the grid remote from the cathode in axial di 
rection may consists respectively of one or more 
apertured disks or cylindrical electrodes,prop 
erly aligned with cathode and grid,for focusing 
the electron beam at a desired axial distance? 
The invention is not concerned with the accel 
erating electrodes,which may be connected to 
the cathode-grid assembly in any known and 
convenient manner. - 
The exact spacing and permanent alignment 

of the apertured grid disk from the emitting flat 
cathode cap is very important because it deter 
mines the intensity control characteristic of the 
developed beam. This control characteristic 
must be uniform from tube to tube. The grid 
alignment and spacing must,furthermore,be ac 
curate because it forms part of the first electron 
Iens System by which the beam is focused and 
formed Any deviation from perfect axial sym 
metry of the electric field near the cathode wil 
cause considerable distortion of the axial Sym 
metry of the developed electron beam,because 
the electron velocities are comparatively low in 
this part of the gun. Because of the required 
high precision of the spacing and alignment of 
cathode and grid,and of the required uniformity 
of the close spacing of these two electrodes from 
one unit to another in the mass production of 
tubes of thesame type,the mechanical design of 
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this sub-assembly of an electron gun represents 
One of the fundamental problems ingun de&dgn? 
The shape and mutual cooperation of the parts 

andtheir assembly is,in addition,determined by 
Considerations of electric81 insulation and con-? 
servation of the heat supplied to the cathode by 
the heater. The use of supporting or spaclng 
members for the cathode near the emitting end 
Surface must be avoided,in order to prevent ex 
ce8sive cooling of that part of the cathode,"The 
exact location of the heater unit within the 
cathode cylinder,in particular the distance be? 
tween the end of the heater unit in the cathode 
sleeve and the thermdonicaly emitting cathode 
cap,must be carefully controled?The heater 
unit must therefore be mechanicaly supported 
by and rigidly connected with awmember carry 
ing the cathode? - - 
There are,generaly,two methods for prowid 

ing the spacing between cathode cap and grid 
disk. The first method depends onthe diference 
of the axial dimensions of the parts forming the 
grid cathode assembly. In its simplest form,the 
known prior assembly consists of three parts: a 
ceramic dskwith a Gentralhole,through which 
the cathode cylinder is threaded, At its open 
end the cathode is prowided with an annular 
flange Which abuts with one side of the ceramic 
dsk.and the cathodeisfirmy heldinthlsposl 
tion inthe ceramic,frictionalyengagingthewall 
of the hole and/or other supplementary 1ocking 
means,The grid cylinder is concentricalytele 
SC0ped OVer the cathode andits open end heldin 
abutting relation to the other side of the insu 
1ating disk. The distance between the grid disk 
and the cathode cap is determined by the dif 
ference of the axial dimensions of cathode,grid, 
and the thickneSS of the insulator disk? 
This prior known method relies on the accu 

racy of the fixed longitudinal dimensions of the 
three Cooperating parts. While it is useful in 
smal scale production,as for laboratory pur 
poSes,where the cost of extremely high precision 
of the parts is immaterial,its disadvantages for 
mass production of Sub-assemblies having und 
form spacing from one unit to the other are 
very considerable,if one considers the absolute 
dimensions of the Spacing required for this as 
Sembly. This spacing is of the order of .020"". 
A reasonable tolerance for the 1ongitudnal d 
mensions of the component parts is of the order 
of.005',the greatest variation being usualy in 
the thickness of the insulator disks,To secure 
reasonable uniformity in quantity production, 
the three parts for each unit must be carefuly 
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matched,which is at 1east inconvenlent,and ln 
any event,not practical. After assembly,each 
unit must be inspected for spacing,e.g. by a ml 
crometer depth gauge During this inspection, 
many units are usualy found which do not con 
form to the required spacing limits. It may be 
mentioned in passing that in thls prior method, 
the heater unit is usually not inserted into the 
cathode sleeve before the grid-cathode assembly 
ls mounted on a tube stem. - 
The other known method ls positive, and uses 

a standard spacer gauge during mounting. In 
one known procedure of thistype,slots are pro 
widedatthe disk end of the grid cylinder,through 
which a standard Sp8cer gauge is inserted,The 
cathode istelescoped concentricaly into the grid 
cylinder,until it is stopped by the spacer gauge. 
The assemblyis then1ocked together,as by weld 
ing,and the spacergaugeiswithdrawnsideways 
from the gap between grid disk and cathode cap. 
That method has the disadvantage that,in with 
drawing of the spacergauge,emitter coating may 
be scratched of from the cathode cap. Further 
more,the exact location of the openings for i.n- 
troducing the Spacer gauge wery near to the 
grid disk is hard to keep within the close toler 
ances required for the purp0se. 

All these disadv8ntages^are eliminated by the 
present invention,according to which the parts 
of the assembly are so formed and mutually re 
1ated to each other,that the distance betweenthe 
reiewant electrode parts is continuously measur 
able during the telescoping of the two cylinders, 
by 8 micrometer dialgBuge connected to a meas 
uring rod passing axialy through the grid aper 
ture,thepoint of the measuringrod being pushed 
along by the cathode during the telescoping mo 
tion. 
The invention further contemplates the pro 

wision of means for p0sitively locking and 10cat 
ing the heater unitinside the cathodesleeve,and 
forming a rigid heater-cathode assembly which 
is telescoped into the grid cylinder as a whole. 

It is,therefore,another principa10bject of the 
invention to provide a method of mounting a 
cathode-grid assembly in which the parts of the 
heater cathode section are first locked together 
and the Cathode grid spacing is carried out sub 
sequent to the heater-cathode assembly. 
Another object of the invention is to provide 

means for rigidly locking the flange of the cath 
ode sleeve between two disk shaped ceramic 
Spacers by means of two auxiliary flanged meta1 
cylinders. 
A further object of the invention isto provide 

a separate heatersupporting disk-shaped ceramic 
which is provided with holes separated by short 
bridge-likepart ofrectangular crosssection,serv 
ing for rigidy Supporting and locating pairs of 
metal straps to which the heater ends can be 
easilywelded. 
Afeature of the invention refers to the shape 

Of one of the auxiliary flanged meta1 cylinders 
used for clamping the two ceramic disks to 
gether,whereby the formation of a conducting 
1ayer on the surface of the insulator diskis pre 
Wented? - - 

Another feature of the invention refers to the 
shape of one of the ceramic disks,whichis pro 
Vided with a central part of comparatively Iarge 
thickness and a peripheral part of reducedthick? 
ness,whereby a correct seat for a centered tele 
scoplng tool during the assembly of cathode and 
gridls obtained. - 

It is another important feature of the inven 
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2,886,790 
tion to provide means connecting the heater 
Straps to the heater unit in such a manner th8t 
the welding operation by which the heater straps 
are Conductively connected to the 1ead-in wires ln 
the stem of 8 tube does not afect the location 
of the heater unit in the cathode sleeve. 
Referringto the drawlngswhichshow one pre 

ferredembodiment, 
Fig.1 is an isometric,partly sectionalized wiew 

Of the finishedassembly; 
Fig.2 ls a top plan.wiew of the lower ceramic 

disc with theheater8ub-assembly; 
Fig.3 is a sectional wiew of F"g.2 taken along 

the line@?3thereof; 
Fig,4is a plan wiew of the cathode; 
Fig.5 ls a sectional view of Fig.4 taken along 

the line 5-5 thereof; 
Fig,6 is 8 top plan wiew of the upper ceramic 

disc; 
Fig. 7 is a sectional view of Fig.6 taken along 

theline I?T thereof; 
Fig. 8 is a top plan view of one of the auxll 

iary cylinders for 1ocking the cathode flange be 
tweenthetwo ceramic discs; 
Fig.9 is a sectional view of Fig.8 taken along 

theline 9?9thereof; 
Fig?10 ls a top plan view of the other auxlliary 

metal cyllnder for 1ocking the cathode flange; 
Fig.11 is a Sectionalview of Fig.10takenalong 

the line 11?11thereof; - 
Fig,12 is a top plan view of the completed 

cathode-heatersub-assembly; 
Fig,13 is a side elevational view of Fig,12, 

partlysectional; 
Fig,14is an explanatory diagram of anassem 

blygauge accordingtotheinvention; 
Fig. 15 is an enlarged view of part of Fig,14. 
As can be seen in Figs. 1,3,5and 13,the as 

Sembly Consists of cathode sleeve 1,closed at its 
upper end by top cap 2 and provided with 8 
fange 3 at its open lower end;the grid cylinder 
5 closed_at its upper end by grid disk 6,having 
a Central aperture T whose diameteris consider 
ably smaler than that of cathode cap 2,The 
grid Cylinder 5 carries,on its open1ower endtabs 
8 and 9 disposed diametrically opposite to each 
other. The assembly also includes heater coi110 
withterminallegs 11 and 12,attachedtopairsof 
heaterstraps 13,14 and 15,16;shield cylinder 11 
With upper annularly flanged shield 18;retainer 
ring 19 with flange 20; upper ceramic disk 21; 
lower Ceramic disk 22; and cathode tab 23,The 
Cathode tab23 iswelded to flange3 of cathode1. 
Before describing the steps folowed intheas 

Sembly of the parts,attentionis calledtosome of 
the outstanding features of the unit,Cathode 1 
is frmly locked in position with its slightly en 
1arged lowerend24whichfitstightlyinhole25of 
Upper Ceramic 21,and by the position offlange3 
betWeen upper ceramic 21 and lower ceramic22, 
Upper Ceramic 21 and lower ceramic 22 are 
Clampedtogethertightlybytheflange 18ofshield 
Cyinder 1T and flange 20 of retainer ring 19, 
Thesetwomembers 1Tand 19areweldedtogether 
after the desired tight clamping of the two 
Ceramic disks has been carried out,Heater coll 
19.s supported by its legs 11 and 12,whichare 
Welded to the heaterstraps 13and 16 respectively. 
The heater straps themselves are rigidy an 
choredin holes provided forthispurposein1ower 
Ceramic 22,It will be noted that the diameters 
9?.the two ceramic disks are equal,and that the 
shieldcylinder 17fitsverytightlyoverthe periph 
ey 9f Ceramic 21,A_particular advantage in 
aligning grid Cylinder 5 over shield cylinder 13 
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re ults from the fact that the adal length of 
the latteris nearly as great as the length of the 
cathodesleeve,and more than one third of the 
1ength of the grid cylinder,which in turn fts 
tightly over the shield cylinder 11? ?hls con 
struction reduces to a mindmum any tlting be 
tween the axes of the cathode and the grld Cyl 
inder,when the heater-cathode assembly. 
ciampedtogetherbythetwoauxlarycylinder817 
and 49,is telescoped upward into the grld cyln 
der Grid cylinder 5fitstightly overthe external 
cylindricalsurface of shield cylinder 13,whereby 
arigid,coaxialmount unitisobtained? 
?n describing thesteps comprising the method 

of assemblingthe unit,attention ls first called to 
Figs.2 and3 which show top and side views of 
1ower ceramic 22 having a thick central portion 
26anda thinnerperipheralportion2T? 
Lower ceramic 22 is provided with three circu 

1ar holes 28,29 and 30 arranged on a circle con 
centric with the external periphery of the disk? 
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shaped ceramic,and fourholes 34,32,33 and34? 
Theparts of theceramic betweenholes31 and34, 
andbetween32and33arerecessedandformsolid 
bridge-like portions,and are shaped rectangu 
1ary,asshown in Figs.2 and 3. These bridge 
Hke portions are designated 35 and 36 respec 
tively. 
The first step in assembling the parts is to fit 

heater strap 13 through holes 34 and 34,and to 
f heaterstrap 14 from below to portion 35 be 
tween holes 34 and 34. The straps 13 and 14 
arethenspot-welded together at points 3T,The 
same operationis carried out with heater straps 
4? and $8roundportion 38 between holes 328nd 
83. The two legs 1 and 12 at the lower end 
of heater coll 1@ arenowinsertedfrom aboweinto 
holes3 and 32,and the legs are Welded to strap8 
?3 and ? at points 38. During welding of the 
heater legs,a length gauge or jig is preferably 
used to hold the heater coil in position so as to 
insure the desired height of the top 39 of coil 1@ 
abovethe uppersurface of ceramic22. 
The second step of mounting consists in 

threading cathode from below through hole 25 
of upper ceramic 2? until cathode flange 3 
touchesthelowersurfaceofceramic21. Cathode 
?has a arger diameter at its lower end 24 which 
fits tightly into central hole 25 of top ceramic 
2?,Top cap 2extendsabovethe uppersurface of 
ceramic 2?,as determined bythe thickness of the 
ceramic 2?. Cathode ? surrounded at its loWer 
end 28 by ceramic 2 is now telescoped over the 
heater assembly shown in Figs?2 and 3,untl 
fange3 of cathode is sandwiched between ce 
ramic 2 and ceramic 22. 
?n threading cathode ?·through hole 25,the 

cathodeis axially orientedinsuch8 position with 
respect to the ceramic 2 that cathodetab23fts 
intoone ofthe threegrooves ?0atthebottom Sur 
face of ceramic 2?. At the end of grooves.40, 
holes ??,?2,and &3 are provided which can be 
brought to coincide with holes 28,29 and 39 in 
ceramic 22?The 1oose end of cathode tab 23 is 
inserted into one of the holes,e,g. hole 28,in 
ceramic 22 when the cathode l.with ceramic 2? 
is telescoped into position with the heater-ce 
ramic assembly. All the holes 28-3G and 4i-43 
are thus in registry forming a continuous p8s 
sage for air during exhaust? 
The two ceramic disks,with attached heater andcathode electrodesarenowlockedtogetherby 

slipping shield cylinder from above over the 
two ceramics,and bytelescoping retainer ring ?9 
?rom below into the openend of shieldCyinder l? 
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3 
asshowninFigs.1 and 18,The two cylnders II 
and t@ are pushed together in axial drection a8, 
farastheywillgoto clamp the two ceramic dsks 
rlgidy together,When this posltion ls reached, 
the two cylinders are welded together at polnts 
44 and 45,andthe finished sub-unit as shown in 
F"g,13 is completed, 

Tt willbenotedthat shield tT forms a roof-lk? 
shieldwith acentralopening,whichprotectsthe 
upper surface of ceramic disk 21 from particles 
which mighttend to deposit on it,as by Conden 
sation of metalvapors developed bythe cathode 
during its activation or durlng operation of the 
tubein which the assembly ls finaly mounted, 
Shield 1? prevents,therefore,the formation of a 
continuous conducting surface layer on Ceramic 
disk 2? which would cause cathode-to-grld 
1eakage. 
Anothersource of leakage,caused by electron 

emissionfrom theheater1egs,is prevented by the 
comparatively large axial dimension of 1ower Ce? 
ramic 22,atleastinitscentralportion28,through 
whichthe heater 1egs 11 and 12 pass. DuringOp 
eration,heater coll 10 is heated to a hlgh tem 
perature to obtain thermionic emission from the 
cathode The Iegs 14 and 12 of heater 10 may 
become hot enough for thermionic emission,in 
particularnearthe lower end of the colied heater. 
Any efectrons emitted from the heater legs will 
be completely intercepted bythe innersurface of 
the holes 3 and 32 in the lower ceramic 22,and 
are thus prevented from reaching any other elec 
trodes or electrode leads attached to other co-op 
erating electrodes of a completed electron gun 
mount of which the present assembly form8 8 
part? 
Tn order to.complete the cathode?grld aSSem 

bly,it is only necessary to telescope the Sub 
assembly unit of Fig,13 into the sub-assembly 
unit consisting of grid cylinder 5 and 8pertured 
grid disk 6,as shown in Fig.14,This operation 
is critical,because in the fnished unit the dis 
tance of cathode cap 2 from the grid disk is 
required to be exact within less than One thou 
sandth of an inch,The actual distance being 
of the order of 10to 20thousandths of an lnch, 
According to the inventlon the relative axial 

distance between cathode cap 2 and grid disk 8 
is continuously supervised during the time the 
unit of Fig,13 is approaching its desired 10cation 
in the grid,starting about 10 to 20 thousandths 
of an inch,before the desired spacing is reached. 
The telescoping motion must therefore be carried 
out veryslowly,so it can be stopped within about 
cne thousandth of an inch. This can be carried 
out by controlling the relative motion of the two 
units with respect to each other with a microm? 
eter screw if desired. A rigidly built fixture is 
preferablyprovided,as shown in Fig,14,which is 
arranged to guide thetwo sub-assembly units into 
perfectaxial allgnment. - 
For this purpose,the grid unit is inserted int 

an appropriate grid holder 46 in which it is rig? 
idly held,with the grid disk pointing upward. A 
fixed calibrated length of the gauge pin 4T of a 
micrometer dial gauge is inserted into the aper? 
ture T from above,so that the free lower end of 
the gauge pin extends a short known length be 
iow the 1evel of grid disk 6,about double the 
desired finalspacing of cap2 to disk 6,The main 
body and barrel of the micrometer dial gauge 
*48are rigidy supported above and axially spaced 
in fixed relation from the grid holder,A dial 
gauge reading is now taken. Preferably a gauge, 
is used with an adjustable dial,so the dal read? 
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ing can be made Zero with the position of the 
dal hand corresponding to the known length of 
the 1ower free end of the me88urlng rod extend 
ing below the grid dlsk in thi8 initlal position. 
Thesub-assembly undt of Fig,1318 now Lnserted 

into the grld cylinder from below,8nd telescoped 
upward until cap 2 approache8 Very closely but 
does not touch the free lower end of the point 
of the measuring rod extending below the grld 
disk,through aperture T. The upward motion 
of the lower unlt ls now continued very slowly, 
preferably by means of a micrometer Screw ar? 
rangement (not shown), and the hand of the 
dial gauge is carefully watched. Motlon of the 
hand on the dial gauge begins at the instant 
cathode cap 2 touches the lower free end of the 
measuring rod 4T,as, by the telescoplng motion 
of the two units,cathode cap2pushes the lower 
end point of the measuring rod upward. Tele 
scoplng is continued, untll the dial gauge indi 
c8tes that the end of the meBSuring rOd hastraV 
eled up to the posltion requlred for the specified 
cathode grid spacing. The two units are then 
welded together,and the completed assembly is 
removedfrom the grid hoider., 
Fig,14 shows a typical guiding and spacing 

fixture for carrying out the described operation, 
and Fig,15 illustrates a convenient method for 
establishing the proper reference level for the 
initial depth of the free end of the measuring 
rod below thegrid disk. 
As shown in Fig,14,barrel 49 0f the dial 

gauge is rigidly mounted on arm 50 of frame 
51,above arm 52 which carries grid holder 46, 
When grid unit is inserted into holder 46 from 
below,and 10cked into position therein,a shoul 
der 53 of measuring rod 4T engages the annular 
region of grid disk 6 adjacent to aperture,as can 
be more clearly seen in Fig,15. Measuring rod 
4T terminates at its lower end in 8 thinner por 
tion 54 of Smadler dlameter,adapted to paSS 
through aperture T without friction. The 1ength 
of this portion 54 is (L?G1),as can be Seen in 
Fig,15,In Order to insure a positive contact be 
tween shoulder 53 on grid disk 6 for the initial 
reading,the"free"position of the measuring rod 
must beso adjusted that the shoulder 53 is slight? 
1y pushed upward When the grid unit is inserted, 
so as to yleld a readable motion of hand 55 on 
dial 48 in the initial position for obtaining a c0r 
rectreferenceleWelreading. 
The heater-cathode unit is seated in cup 56, 

which can be lifted in tail stock 5T by adjusting 
screw 58,Tai1 stock 5T is adapted to slide up 
ward along main support 59 of frame 51 to 8 
·fixed first position into which it is locked. This 
fixed first position is so chOSen that it telesCOpes 
the heater-cathode unit only partly into the grid 
unit,wiz.,up to a height at Which Cathode Cap 
2 does not yet touch the lower end of portion 
54 of measuring rod 4T. From then on,the tele? 
scoplng motion is continued by slowly turning 
screw 58 until the desired dial reading indicates 
correct Spacing. 
The telescoping and adjusting device Shown in 

Fig,14 is merely illustrative,and the invention 
is, of course,in n0 Way restricted t0the applica 
tion of this particulartype of telesCoping fixture. 
If desired,0ther gun electrodes may be mounted 
above and attached to grid unit,before the tele 
scoping of the heater-cathode unit into the grid 
unitiscarriedout. 
Variouschangesandmodficationsmaybemade 

in the disclosure without departingfrom the spirit 
andscope of theinvention. 
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What ls claimed lg: 
1. An assembly unit for electron tubes of the 

type described,compristng a pair of nested cyln 
drical electrodes,the inner electrode being cloged 
at one end and ln clo8e proximity to the corre 
sponding end of the outer electrode,8ald cloged 
end of the inner electrode hawlng & coating of 
electron-emissive material,and the adjacent end 
of the outer electrode hawing a small central 
opening concentric with the longltudnal axis of 
both sald electrode8,8 pair 0f rigid insulator 
members bridged across the interior of said outer 
electrode,88id inner electrode having an out 
wardy extending annular flange at its open end 
the flange belng sandwiched between said in? 
sulator members,and means to lock said insu 
1ator members,8ald flange and sald outer elec 
trode together as a unit. 
2,An assembly unit 8ccordng to clalm 1 in 

which a heater wire is telescoped lnteriorly of 
Said inner electrode and is spaced from the inner 
surface thereof,the free ends of 8ald heater ex 
tending outwardy beyond the open end of 8aid 
inner electrode,and means for anchoring 8aid 
free ends to at 1east One of 881d insulatOr mem? 
bers to maintain sald heater in Symmetrical 
spaced position within sald inner electrode. 

3. An assembly unit for electron tubes of the 
,type described,comprising a pair of nested cylin 
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drical electrodes,each of said electrodes at the 
adjacent upper ends hawing Substantially flat 
closure plates,the closure plate of the outer elec 
trode having a central opening coaxial with the 
1ongitudinal axis of both electrodes,the closure 
plate for the inner electrode hawing a c0ating of 
electron-emissive material and being closely ad? 
jacent to said central opening,Said inner elec 
trode having a flange extending radially there 
fromatits1ower end,a pair of disk-like rigid in 
sulators between which said flange is tightly 
sandwiched,a pair of cylindrical metal members 
having inwardly extending annular flanges be 
tween which Said insulator disks are clamped, 
Said inner electrode,Said inSulator members and 
said pair of cylindrical members forming a rigid 
unitary sub-assembly and with the cylindrical 
wall of at least one of sald pair of cylindrical 
members rigidly fastened to Said outer electrode. 

4. An assembly unit according to clalm 3 ln 
which the upper one of said insulator disks has 
a central opening through which Said inner elec 
trode closely fits,and metallic Strap means 
strapped around a Section of the 1ower insulator 
and connected electricaly to the free ends of 
the heater wire within Said inner electrode, 
5?An assembly unit according to Claim 3 in 

which one of said pair of cylindrical metal mem 
bers has an annular extension from its said an 
nular,flange which annular extension ls Spaced 
from the insulator disks and through which said 
inner electrode centrally passes in Spaced rela 
tion, 

6. An indirectly heated cathode unit for elec 
tron tubes comprising a tubular meta1 member 
having its upper end closed and exteriorly pro 
wided with electron-emissive material,the lower 
end of Said tubular metal member being provided 
with a flat annular flange extending in a plane 
Substantialy perpendlcular to the central longi 
tudinal axis of the tubular member,a pair of 
disk-like ceramic members between which sald 
annular flange ls rigidly sandwiched,a meta1 
member having a cylindrical portion closelyfit 
ting around said disk-like members and having 
a right-angle annular flange seated against the 
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upper face of one of said disks,the lower face 
of the other of Said disks having an annular 
recess,and a retainer ring Seated in Said receSS 
and rigidly fastened to the interior Surface of 
said cylindrical portion of Said last-mentioned 
metal member,a heater unit teleSC0ped inte 
riorly of said sleeve in spaced relation thereto, 
.and means to anchor the free ends of Said heater 
to said other Ceramic disk whereby Said heater 
is maintained in Symmetrical axial relation with 
in Said tubular metal member. 
7,A unitary electrode mount Comprising a tu 

bular cathode closed at one end by a flat thermi 
onically emitting portion and provided at its 
open end with a flat annular flange; a heater 
unit enclosed by said cathode and held in spaced 
relation to Said fiat cathode portion;a Cup-Shaped 
grid electrode surrounding Said Cathode and h8V 
ing a flat apertured portionaligned with and held 
in axialy spaced relation with respect tosaid flat 
cathode portion; Spacing and Supporting means 
inciuding two axially aligned insulator disks be 
tween which Said flat cathode flange is tightly 
held; retaining means,clamping Said inSulat0r 
disks together comprising two flanged metal cyl 
inderstightly fitting into each other and periph 
eralyattached tosaidinsulator disks; heatersup 
porting means comprising pairs of metal straps 
attached to one of Said insulator disks,and ad 
ditional spacing and supporting means for the 
cathode consisting of a central opening in the 
other one of Said insulator disks forming a tight 
fit around saidtubular cathode, - 

8. The method of mounting an electrode as 
Sembly which comprises the steps of attaching 
pairs of metal straps to one of two apertured in 
sulator disks,Said disk havinga thick central por 
tion and a thin peripheral portion,introducing 
the free terminals of an elongated heater uni? 
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5 
throughtwo of theaperturesinsaidinsulator disk, 
welding the heater terminalsto the metal straps, 
threading a flanged cathode sleeve having a flat 
portion on one end through a central hole in a 
Second insulator disk until the flange contacts 
one Surface of Said Second insulator disk,tele 
Scoping the cathode Sleeve with the Second in 
sulator disk attached to it over the elongated 
heater unit,1ocating the cathode flange closely 
between the two insulator disks,telescoping a 
firstauxiliary flanged metal cylinder overthesec 
ond insulator disk,bringing its flange in contact 
with the free Surface ofSaidsecond insulatordisk, 
telescoping a Second auxiliary flanged metal cyl 
inder into the first auxiliary cylinder to engage 
with its flange the thin peripheral portion of the 
first named insulator disk,welding the two aux 
iliary flanged cylinderstogetherto clamp thetwo 
inSulator disks firmly to each other,thus forming 
a rigid heater cathode unit,inserting Said heater 
Cathode unit into the open end of a grid Cylinder 
closed at its other end by an apertured disk por 
tion,So that the tubular cathode sleeve is ax 
ially aligned with and concentrically Surrounded 
by the grid cylinder,inserting a fixed length of 
the gauge pin of a micrometer dialgauge through 
the aperture of the grid di$k,pushing the heater 
cathode unit further into the grid Cylinder to en 
gage the flat cathode end with the free end of 
the micrometergauge pin,and continue pushing 
said heater-cathode assembly further into the 
grid cylinder until the micrometer dial indicates 
a desired depth of the gauge pin within the grid 
aperture,weiding the grid cyinderto the first 
named auxiliary cylinder,and removing the ml 
crometergauge from the gridaperture. 
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