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The present invention relates to electric-discharge de 
vices and, more particularly, to improved cathode 
heaters for use in gaseous-discharge tubes and the like. 

In many gaseous-discharge devices, vsuch as, for ex 
ample, hydrogen thyratrons, the cathodes are of the so 
called indirectly heated type, containing independent 
heating means for bringing the cathode up'to operating 
temperatures. The heater is normally a coil of tungsten 
wireplaced within or immediately adjacent to the cath 
ode. Heat from this heater is radiated ‘or-conducted to 
the cathode proper. It is generally required that the 
heater be coated with an insulating coating to avoid 
making electrical contact between adjacent turns or, in 
cases where the heater is in physical contact with the 
cathode, to avoid making electrical contact therewith. 
The process by which the insulating coating is applied 
to the heater involves spraying, painting orotherwise 
depositing upon the heater a suspension of refractory 
oxide particles in a suitable binder. This coating is 
then usually ?red to a>~hightemperature (about 1700° 
C. for aluminum oxide) to sinter the deposit to the heater 
base metal and to render the coating tough and adherent. 
In the process of such high-temperature ?ring, however, 
tungsten undergoes certain metallurgical changes in re 
gard torits crystal structure making it extremely brittle 
and fragile. Cathode heaters so constructed sometimes 
can not withstand high shock and vibration conditions. 
Furthermore, because of their small heat radiating and 
conducting surface, such cathode heaters must be oper 
ated at relatively high temperature in order to maintain 
their associated cathodes at the required operating tem 
peratures. The following of alternating current in such 
a cathode heater, moreover, creates magnetic ?elds which 
introduce hum and jitter during operation of the tube. 
Such disadvantages are particularly serious when cath 
ode heaters are employed in gaseous-discharge devices 
of the type disclosed in copending application Serial No. 
580,551 ?led April 25, l956‘by Kenneth J. Germeshausen 
and Seymour Goldberg for “Electric-Discharge Device 
and Cathode,” wherein-a multi-vane type of cathode vis 
employed and el?cient use of the total volume of the 
heater chamber is difficult. 
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It is an object of the present invention, accordingly, ' 
to provide a new and improved cathode heater. 
An additional object is to provide such a heater that 

will withstand extremely high shock and vibration con 
ditions. 
A further object is to provide a cathode ‘heater with 

greater heat-radiating and conducting surface area. 
A further object, still, is to provide a cathode heater 

in which the back-and-forth current-path magnetic ?elds 
resulting from alternating heater current tend to be can 
celled, thus alleviating the jitter and hum heretofore asso 
ciated with‘heater magnetic ?elds so generated. 

Other and further objects will be explained'hereinafter 
and will be more particularly pointed'out in the appended 
claims. In summary, however, the present invention re 
sides in the provision of a cathode heater comprising a 
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.stantially parallel to one another. 

stantially circular ,oroval .peripheral contour. 
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thin preferably sheet-metal planarstrip successively dis 
posed predetermined portionssof which are substantially 
parallel to, though spacedfrom, one .another and lie in a 
common plane, The strip is preferably coated withan 
insulation coating throughout. Preferred constructional 
details .arehereinafter. explained. 
The invention will nowhedescribed inconnection 

with the accompanying- drawings, 
Fig. 1 ofwhich isaplan view of a cathode heater em 

bodying the invention in preferred form and partly 
broken away. to illustrate details of construction; 

Fig. 2 is an enlarged sectional perspective .of Fig, 1 
taken along theline 2..—.2 thereof, looking in the direc 
tion of the arrows; 
Figs. 3, 4 and 5 areplan .views of modi?ed cathode 

heater constructions; and 
Fig. 16 is an, explodedperspective view of a cathode 

and heater of the type illustratedin Fig. .1, showing de 
tails .of construction and assembly. 
Referring .to Figs. 1 and 2,.the cathode heater com 

prises a‘preferably zig-zag .strip 1 of suitable substan 
tially planar material. of desired thickness, such as sheet 
molybdenum. ‘The successive portions or legs "15, 16, 
17, 18, 19 . . . 2.0.,of thestrip are substantially co-planar 
and extend in opposite directions, being preferably sub 

The successive por 
tions may be of different lengths so as to provide a .sub 

The space 
between the sueeessivepbrtions, however, is preferably 
substantially uniform, asshown at 4. The strip may, 
for ‘example, be formed by cutting, stamping or vother 
wiseforming.the.,interstices 4 froma flat sheet. An 
insulatingcoating 3-of .suitable (material, such as'for ex 
ample, alumina, is appliedthroughout the .exposed sur 
face area of all-dimensions of» the. strip, as more particu 
larlyshown in Fig. 1. . The ?reeends or .terminals8 and 
10 of theconducting strip may be connected, by welding 
or by other techniques, for example, to a source of alter 
mating-current heater electric potential, not shown. 
The resistance ofthe cathode heater may be approxi 

mately determined by proper choiceof thickness of the 
molybdenum or..-other strip 1 and .of the ‘number and 
width of“ the electrical conduction strip portions 15, 16, 
17, 18, 19 . . .120 bounding the cut-awayinterstices .4. 
If necessary, the resistance may be more accurately deter 
mined by dipping therheater strip in an acid solution, such 
as onecontaining ‘20 percentxnitric .acid, 40 percent sul 
phuric acidand 40~percent distilled water, :to dissolve the’ 
same in a gradual vmanner,periodically washing the-same 
with distilled water and checkingthe resistance until the 
proper resistance valve‘ isobtained. The insulating coat~ 
.ing ,3 :maythenbeappliedby Ihe sintering and'?ringproo 
ess heretoforefdescribed. For. morerugged construction, 
however, the -_molybdenu_m or otherstrip ispreferably 
maintained at room temperature and atomized moltenin 
sulating material, :such .as alumina issprayed thereon in 
suchgmanner'that saidiparticlesaof insulating material are 
still in molten-particleformuponimpacting said molyb— 
denum surface. By this latter process, the high tempera 
ture ?ring is avoided and the heater strip therebyv retains 
its ductile,enonabrittle,.uncrystallized nature, thus greatly 
aiding .assemblyzandaspotewelding of the heater to the 
cathodetstructure. aswell _,as improving general ruggedness. 
A particular ,advantagepf this type of construction 

resides in the-factthat iitvprovides fat-maximum heat 
radiatingand conducting surface area,~thus reducingthe 
heater Operating temperature necessary to obtain a .re 
.quiredmcathode gternperature and etherebyg-resulting in 
longer heater life. and more reliable operation. A. further 
advantage: vresides inv ,the _-,?_at, pplanar circular-contour 

. configuration “of, :gthe..~-hea,t_er' :1, , 3. _ v _ This con?guration 

permits the use of a cylindrical heater chamber design 
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of minimum volume. As more particularly illustrated in 
Fig. 6, the substantially planar heater 1, 3 may be in 
serted in a shallow cup 7. with the terminal 10 welded 
or otherwise electrically secured to a point 6 on the 
inside surface of cup 7 and with the other terminal 8 
extending through an aperture 11 of cup 7. The termi 
nal 8 may be connected to one terminal of source of alter 
nating-current heater potential and the cup 7 may be 
connected to the other or preferably ground terminal. 
The cathode assembly, comprising a cathode disc 12 to 
opposite surfaces of which cathode electron-emitting 
vanes 14, shown as spaced concentric cylinders as de 
scribed in the said copending application, and a spacer 
ring 13 have been brazed, is then ?tted into, the cup 7 
in such a manner that the spacer ring 13 and cathode 
disc 12 do not make physical contact with the cathode 
heater 1, 3. The cathode disc 12 and the spacer ring 
13 may then be spot-welded to the cup 7 thus providing 
a rugged assembly suitable for applications wherein high 
shock and vibration conditions are present. Still a fur 
ther advantage that inures to this type of construction 
is the fact that the planar con?guration'of the heater 1, 
3 results in a weaker overall magnetic ?eld. In addi 
tion, the back-and-forth current-path magnetic ?elds gen 
erated by the alternating heater current passing in oppo 
site directions along successive portions 15, 16 . . . 20 
of the heater 1, 3 tend to cancel one another, thus al 
leviating such difficulties as hum and jitter normally 
associated with alternating-current-operated heater ?la 
ments of heretofore known con?gurations. 
The cathode heater of the present invention is, of 

course, useful in other than the particular discharge 
devices before referred to. It may, as but two further 
illustrations, be employed in gaseous diodes or thyra 
trons of other construction. Other cathode heater con 
?gurations than the particular con?guration of Figs. 1, 
2 and 6 may also be employed. It is not, for example, 
essential that the cathode heater be of circular peripheral 
con?guration, as discussed in connection with the em 
bodiments of Figs. 1, 2 and 6, though, as before men 
tioned, such a con?guration gives rise to advantages in 
heater-chamber design. It may, for example, be of 
other peripheral con?guration, such. as of rectangular 
form, Fig. 3, having substantially equal-length legs or 
portions. As another example, the heater may be con 
structed in spiral form 3', Fig. 4, having a single long 
spiral interstice 4’. The terminals 8' and 10’ will then 
be disposed respectively at the center and the periphery 
of the heater. As still a further illustration, two spiral 
heaters 3’, of the type illustrated in Fig. 4, may be welded 
together at their centers 5, as illustrated in Fig. 5, to 
provide interwoven, spiral conducting strips extending 
parallel in opposite directions. The same result may be 
obtained by stamping out a double spiral 3'-— ' from 
a single flat sheet of conducting material 1. Such a 
con?guration, moreover, results in still further reduction 
of the magnetic ?eld generated in heaters of spiral con 
figuration. 

Further modi?cations will occur to those skilled in 
the art and all such are considered to fall Within the 
spirit and scope of the invention as de?ned in the ap 
pended claims. 
What is claimed is: . 
l. A cathode heater of predetermined electrical re 

sistance comprising a continuous substantially planar 
strip of conductive material, successively disposed pre 
determined portions of which are substantially parallel 
to, though spaced from, one another and lie substan 
tially in a common plane, the strip being covered 
throughout with an insulating coating only. 
2.,A cathode heater of predetermined electrical re 

sistance comprising a continuous substantially planar 
strip of conductive material, successively disposed pre 
determined portions of which are substantially parallel 
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to, though spaced from, one another and lie substan 
tially in a common plane, the successively disposed por 
tlons being of different dimensions so as to provide a 
substantially oval peripheral contour, and the strip being 
covered throughout with an insulating coating only. 

3. A cathode heater of predetermined electrical re 
sistance comprising a continuous substantially planar 
spiral strip of conductive material, successively disposed 
predetermined portions of which are substantially par~ 
allel to, though spaced from, one another and lie sub 
stantially in a common plane, the strip being covered 
throughout with an insulating coating only. 

4. A cathode heater of predetermined electrical re 
sistance comprising a continuous substantially planar 
strip of sheet metal successively disposed predetermined 
portions of which are substantially parallel to, though 
spaced from, one another and lie substantially in a com 
mon plane. . 

5. A cathode heater of predetermined electrical re 
sistance comprising a continuous substantially planar 
strip of sheet molybdenum, successively disposed prede 
termined portions of which are substantially parallel to, 
though spaced from, one another and lie substantially in 
a common plane. a 

6. A cathode heater of predetermined electrical re 
sistance comprising a continuous substantially planar 
strip of conductive material, successively disposed prede 
termined portions of which are substantially parallel to, 
though spaced from, one another and lie substantially in 
a common plane, the strip being covered throughout with 
an alumina coating. 

7. A cathode construction having, in combination, a 
cathode comprising a base member carrying electron 
emitting surfaces extending from the base member on 
one side thereof, and a cathode heater disposed on the 
other side but out of contact with the base member 
and of predetermined electrical resistance comprising a 
continuous substantially planar strip of conductive mate 
rial, successively disposed predetermined portions of 
which are substantially parallel to, though spaced from, 
one another and lie substantially in a common plane. 

8. A cathode construction having, in combination, a 
cathode comprising a base member carrying electron 
emitting surfaces extending from the base member on 
one side thereof, and a cathode heater disposed on the 
other side but out of contact with the base member and 
of predetermined electrical resistance comprising a con 
tinuous substantially planar strip of conductive material, 
successively disposed predetermined portions of which are 
substantially parallel to, though spaced from, one another 
and lie substantially in a common plane, the strip being 
covered throughout with an insulating coating. 

9. A cathode construction having, in combination, a 
cathode comprising a base member carrying electron 
emitting surfaces extending from the base member on one 
side thereof, the cathode base member being secured 
within a housing, and a cathode heater disposed within 
the housing on the other side of the base member and of 
predetermined electrical resistance comprising a continu 
ous substantially planar strip of conductive material, suc 
cessively disposed predetermined portions of which are 
substantially parallel to, though spaced from, one another 
and lie substantially in a common plane, one terminal of 
the heater strip being secured to the housing and the 
other terminal extending through an aperture in the hous 
mg. 
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