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2,448,573 

CATHODE STRUCTURE FOR ELECTRON 
DSCHARGE DEVICES 

Charles R. Blazier, Pittsburgh, Pa., and Douglas 
A. S. Hale, Werona, N. J., assignors to Bell 
Telephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 

Application February 28, 1946, Serial No. 650,962 
10 Claims, 

1. 
This invention relates to cathode structure for 

electron discharge devices and more particularly 
to heater type cathode assemblies for such de 
vices intended for use in mobile equipment. 

Indirectly heated cathodes of one construc 
tion comprise, generally, a metallic cylinder hav 
ing an electron emissive coating upon the outer 
Surface thereof and a heater element, such as a 
filament coated with a refractory oxide, within 
the cylinder. Efficient operation and adequate 
heating dictate that the heater element be in 
proximity to the cylinder and that the filament, 
be of relatively great length. Such length may 
be realized practically by forming the coated 
filament as a helix of Small pitch, for example, 
With adjacent turns in contact. Such a helix 
may be mounted upon. One or more Supports in 
turn mounted from the cylinder. 
In electron discharge devices including such a 

Cathode and utilized in mobile equipment, the 
cathode may be Subjected to Vibration and 
shock. As a result, relative motion between the 
heater flament and the Support therefor and 
between the filament and cathode may occur, 
whereby the insulating coating upon portions of 
the filament may be worn away or otherwise de 
stroyed. Consequently, short-circuits in the 
filament or between the filament and the cath 
ode cylinder may result so that the discharge 
device is rendered inoperative. 
One object of this invention is to increase the 

Operating life of electron discharge devices par 
ticularly Suitable for use in equipment Subject 
to shocks and vibration, and including heater 
type cathodes, s 
More specifically, one object of this invention 

is to prevent short-circuits in the heater ele 
ment of such cathodes and between this ele 
ment and the electron emissive element. 
In One illustrative embodiment of this in Ven 

tion, a cathode comprises a metallic cylinder 
having an electron emissive coating upon its 
Outer Surface, cloSure disCS at Opposite ends of 
the cylinder, parallel SupportS or postS Within 
the cylinder and extending between the discs, 
and a helical, insulated heater filament mounted 
by the supports or posts. Rigid supports are 
affixed to the cathode assembly, for example to 
the closure discs, for mounting the cathode in 
cooperative relation with another electrode, for 
example coaxially with the anode in a magne 
tron. 

In accordance with one feature of this inven 
tion, means are provided for anchoring the heat 
er filament in position to prevent relative longi 
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2 
tudinal motion therebetween and the support 
posts therefor and the metallic cylinder. 

In accordance with a more specific feature of 
this invention, the closure discs are fixed to op 
posite ends of the cathode cylinder, the helical 
heater filament has one end Seated against one 
of the cloSure discS and its other end engaged 
by a draw bar, and means are provided for 
drawing the bar toward the one closure disc and 
fixing it in position, Whereby the filament is 
compressed and motion thereof relative to the 
cathode cylinder and the heater Supports is pre 
Wented. 
The invention and the above-noted and other 

features thereof will be understood more clearly 
and fully from the following detailed descrip 
tion with reference to the accompanying draw 
ing in which: 

Fig. 1 is an elevational view, mainly in section, 
of an electron discharge device including a cath 
Ode assembly illustrative of one embodiment of 
the invention; 

Fig. 2 is a Sectional view of the cathode as 
Sembly, taken along plane 2-2 of Fig. 1; 

Figs, 3 and 4 are enlarged views of opposite 
ends of the cathode assembly; and 

Fig. 5 is a fragmentary sectional view of one 
end of the cathode assembly, taken along line 
5-5 of Fig. 4. 

Referring now to the drawing, the electron 
discharge device illustrated in Fig. 1 is a mag 
netron of the multiresonant cavity type, Such as 
disclosed in the application Serial Number 593,- 
627, filed May 14, 1945 of Renato D. Fracassi, 
and comprises an anode body to having therein 
a central bore and having therein also a plu 
rality of cavity resonatorS 2 Which cornmuni 
cate with the bore O by radial slots 3. The body 
O has mounted in receSSes in One face thereof 

a pair of coaxial annular conductors 4 defining 
mode locking straps as disclosed in the applica 
tion Serial Number 529,619, filed April 5, 1944 
of James B. Fisk. The other face of the block 
O has therein a pair of coaxial annular recesses 

into which coaxial cylindrical members 5 ex 
tend. The members 5 are mounted from a dia 
phragm 6 carried by an end plate affixed to 
one end of the body 0, the diaphragm being 
flexible to move the members 5 into or Out of 
the recesses therefor, thereby to adjust the reso 
nant frequency of the Oscillating System of the 
magnetron. The other end of the body is 
closed by an end plate 8. 
Power may be taken from the Oscillating Sys 

ten by way of an output coupling 9 including 



2,448,578 
3 

a coupling loop 20 extending into One of the 
cavity resonators 2. 

Disposed within the bore and coxial there 
With is a cathode comprising a metallic cylin 
der 2 the outer surface of which is coated with 
thermionic electron emissive material. A pair 
of flanged metallic members 22 and 23 are se 
cured to the cathode cylinder 2 at the ends 
thereof, the flanged member 22 having a stem 
portion 24 which is secured to a rigid leading-in. 
conductor 25. The other flanged member 23 
encompasses an insulating disc 26 which, as 
shown clearly in Fig. 5, has a portion of reduced 
diameter fitted in the cathode cylinder 2 and 
is locked firmly in position by bent locking tabs 
27 secured to the flanged member 23. The disc 
26 is provided with parallel slots for receiving 

O 

15 

the side portions of a channel member 28 which . 
is locked in place by a pin or rivet 29 extending 
through the disc and is secured to a rigid lead 
ing-in conductor 39. 
The leading-in conductors 25 and 3) are of 

sufficient diameter to be rigid and extend 
through and are sealed to vitreous Stems 3 
which are sealed in turn to metallic tubes 32 
extending into apertures in the anode body (, 
and sealed to the body. 

Disposed within the cathode cylinder 2 is a 
heater element 33 in the form of a helical fila 
ment coated with a refractory insulating material. 
The heater element is mounted coaxially with the 
cylinder 2 and in proximity to the inner Wall 
thereof by a plurality of equally spaced, parallel 

20 

support members each of which comprises a . 
metallic wire or rod 34 encased in a ceramic in 
sulating sleeve 35. As shown in FigS. 1 and 3, the 
wires or rods 34 are secured at one end to integral 
tabs 36 on a metallic cap 37 fitted Within the 
cylinder 2 and joined thereto; at the other end, 
as shown in Figs. 1 and 4, the rods or wires 34 
extend through the insulating disc 26 and are 
anchored by tabs or wires 38 affixed to the rods 
34 and seated in recesses in the disc 26. As illus 

40 

trated clearly in Fig. 2, the heater element 33 is 
positioned between the Support members and 
bears against the insulating sleeves 35 So that 
it is positively positioned relative to the cylinder 
2 throughout the length of the heater element. 
One end of the heater filament, as shown in 

Figs. 1 and 4, extends through the insulating disc 
26 and is connected electrically to the Support 28 
by a tab or Wire 39 affixed to the filament and the 
support 28. The other end of the heater filament 
is connected electrically to the disc 3. 
The end turn of the heater element 33 toward 

the disc 23 has bearing thereagainst an insulat 
ing draw-bar 4 which is slidable Within the 
cylinder 2 and positioned diametrically thereof 
by two of the ceramic sleeves 35 as shown in Fig. 2. 
Affixed to the central part of the draw-bar 4 
is a wire 4 which is anchored to a tab A2 on the 
cap 37. During the assembly of the cathode ten 
sion is placed upon the Wire 4 to draw the bar 
4) toward the cap 37, thereby to compress the 
heater element 33 to place adjacent turns thereof 
in firm engagement with one another. The wire 
is then anchored to the tab 32 to hold the heater 
turns in Such engagement. 

It will be noted that in the completed cathode 
assembly the heater element 33 is positioned 
firmly both laterally and longitudinally and rela 
tive longitudinal motion between the heater ele 
ment and cathode cylinder 2 and sleeves 35 is 
prevented. Hence, frictional wearing away of the 
refractory insulating coating on the heater fila 
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4 
ment or of the insulating sleeves 35 also is pre 
vented so that short-circuiting of adjacent heater 
turns and short-circuits between the filament and 
the Cathode cylinder 2 by Way of the Wires or rods 
S4 or by contact of the bared filament and the 
cylinder 2 cannot occur. Thus, the device may 
be subjected to shocks and vibration. Without im 
pairment of operation of the cathode. 
Although a specific embodiment of the inven 

tion has been shown and described, it will be 
understood that it is but illustrative and that 
Various modifications may be made therein. With 
out departing from the Scope and Spirit of this 
invention as defined in the appended claims. 
What is claimed is: 
1. A cathode assembly comprising a hollow 

cylindrical cathode member, a fixed member ad 
jacent one end of said cathode member, a helical 
heater element within said cathode member and 
having one end seated against said fixed member, 
Support means for said heater element in lateral 
engagement therewith, and means compressing 
Said element against Said fixed member to lock 
Said element against longitudinal movement rela 
tive to Said Support means. 

2. A cathode assembly comprising a hollow 
cylindrical cathode member, a support post ex 
tending Within said cathode member, a fixed 
member adjacent one end of Said Cathode men 
ber, a helical heater filament having an insulat 
ing coating thereon, said filament having one end 
abutting said fixed member and being seated 
laterally against said support post, and anchor 
ing neas coupled to said fixed member and 
engaging the other end of Said filament for pre 
venting relative longitudinal motion between said 
filament and Said poSt. 

3. A cathode assembly comprising a hollow 
cylindrical cathode member, support members 
within and extending between the ends of said 
cathode member, means including a closuremem 
ber at one end of said cathode member fixing said 
support members relative to said cathode mem 
ber, a helical heater filament within said cathode 
member, in lateral engagement With said support 
members and having one end abutting said clo 
Sure member, said filament having an insulating 
coating thereon, and means compressing said 
filament against Said closure member and locking 
said filament against longitudinal motion rela 
tive to said Cathode and Support members. 

4. A cathode assembly comprising a hollow 
cylindrical cathode member, a plurality of parallel 
support posts extending between opposite ends of 
said Cathode member and immediately adjacent 
the inner wall thereof, means at opposite ends 
of said posts fixedly mounting said posts from 
said cathode member, a helical heater filament 
having an insulating coating thereon, extending 
between said posts and in lateral - engagement 
therewith, and means anchoring said filament 
against longitudinal motion relative to said posts. 

5. A cathode assembly comprising a hollow 
cylindrical cathode member, closure members at 
opposite ends of said cathode member and fixed 
thereto, support posts extending between said 
closure members and fixed thereto, a helical 
heater filament having an insulating coating 
thereon and mounted upon Said postS, and means 
clamping said filament longitudinally against One 
of said closure members. . . . . . . . . . . 

6. A cathode assembly comprising a hollow 
cylindrical cathode member, closure members 
at opposite ends of said cathode member and 
fixed thereto, support posts extending between 
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said closure members and fixed thereto, a heli 
cal heater filament having an insulating coating 
thereon and mounted upon said posts, an anchor 
ing means extending from one of said closure 
members and engaging the end of said filament 
remote therefrom for compressing said filament 
against said. One closure member. 

7. A cathode assembly comprising a hollow 
Cylindrical cathode member, closure members at 
Opposite ends of Said Cathode member and fixed 
thereto, a Support extending between said clo 
Sure members and anchored thereto, a helical 
heater filament having an insulating coating 
thereon and seated at one end against one of 
Said closure members, said filament being en 
gaged laterally by said support, and locking 
means fixed to said one closure member and en 
gaging the other end of said filament for com 
pressing Said filament against said one closure 
member. 

8. A cathode assembly comprising a hollow 
cylindrical Cathode member, a closure member 
Secured to One end of said cathode member, a 
plurality of postS extending within said cathode 
member and fixed to said closure member, a 
helical heater filament within said cathode mem 
ber and having one end seated against said clo 
Sure member, said filament having an insulating 
coating thereon and being in lateral engagement 
With Said posts, and means for compressing said 
filament against said closure member and locking 
Said filament against longitudinal motion relative 
to said postS, 

9. A cathode assembly comprising a hollow 
cylindrical cathode member, closure members at 
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Opposite ends of said cathode member and fixed 
relative thereto, supports extending between said 
closure members and supported therefrom, a 
helical heater filament having an insulating coat 
ing thereon, mounted by Said supports and seated 
at One end against one of said closure members, 
a draw member Seated against the other end of 
said filament, and means for drawing said draw 
member toward said one closure member and 
anchoring it with respect thereto. 

10. A Cathode assembly comprising a hollow 
cylindrical cathode member, closure discs at op 
posite ends of said cathode member, a helical 
heater filament disposed coaxially within said 
Cathode member, having an insulating coating 
thereon and having one end engaging one of said 
closure discs, a plurality of insulating supports 
extending between said discs and supported 
thereby, Said supports being disposed between and 
in engagement with said filament and the inner 
Wall of Said cathode member, a draw piece en 
gaging the other end of said filament, and a draw 
Wire affixed to said draw piece and anchored to 
Said. One disc. 

CHARLES R. BLAZIER, 
DOUGLASA. S. HAE. 
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