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1. 

The present invention relates to improvements 
in dispenser type thermionic cathodes and in 
particular to a simple, economical and readily 
replaceable Cathode and method of making 
Sale. 

Dispenser type cathodes commonly comprise a 
porous metal either impregnated with or Sur 
rounding an activating material which slowly 
Wolatilizes when heated and escapes to the sur 
face of the metal to reduce the work function 
thereof and provide a very advantageous elec 
tron emission Surface. Extensive research with 
in recent years has shown that numerous metals 
may be employed in combination. With a variety 
of activating materials to provide good emission 
Surfaces and there are a large number of issued 
patents covering the results of this research. 
There remains, however, for this rather basic 
knowledge to be put to a practical advantage by 
the provision of a simple and economically fea 
Sible cathode of the dispenser type, for although 
landoubtedly the dispenser type cathodes illus 
trated in the art are operable, few are designed 
for economy of manufacture, ease of construction, 
Simplicity, or replaceability, which of course is 
of Iihajor importance when considering large 
Scale use and standardization. 

It is therefore an object of the present inven 
tion to provide an improved dispenser type cath 
Ode Which is rugged and efficient yet simple and 
easily Constructed. 

it is a further object of this invention to pro 
Wide an improved method of manufacture of dis 
penSer type cathodes. 

it is another object of the present invention 
to provide an improved directly heated dispenser 
type cathode which is easily disassembled. 
Many other objects and advantages of the in 

Vention will become apparent to those skilled in 
the art from the following description of the 
invention taken together with the accompanying 
drawing wherein: 

Figure 1 is a longitudinal cross sectional view 
of a preferred embodiment of the invention taken 
On the center line thereof; 

Fig. 2 is a croSS Sectional view of the embodi 
ment taken at line 2-2 on Fig. 1; and 

Fig. 3 is a perspective view of the base ele 
ment partially in section. 
Considering one preferred embodiment of the 

invention as illustrated in the drawing and re 
ferring thereto, it will be seen that there is pro 
vided an elongated base member which is pref 
erably formed of an electrically conducting ma 
terial, Such as for example tantalum. Base mem 
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2 
ber includes an elongated rectangular plate 
portion 2 and a number of upright portions ex 
tending from the surface thereof to form a rec 
tangular trough 3. These upright portions may 
consist of sides 4 and ends 5 Which may either 
be integrally formed with plate portion 2, as 
shown, or may comprise separate elements 
joined together and to plate portion 2 to form 
therewith a substantially rectangular open-sided 
box extending less than the length of plate 2 
and at a distance from each end thereof. 
Within trough 3 there is disposed a quantity 

of activating material which is disposed even 
ly aiong the bottom of trough 3. Atop trough 
3 and in closing relation thereto is a trough 
cover or bar 8 formed of Sintered tungsten or 
other porous metal which reacts with activating 
material to form a good electron emitting Sur 
face. Bar 8 has the same length as the inter 
nal length of trough 3 and the same width as 
the external Width of trough 3, and has a boss 
9 upon one face thereof of the same dimensions 

as the interior length and Width of trough 3. 
Bar 8 is assembled with base element by 

5 slipping boSS 9 into trough 3 from the top 
thereof which entirely closes trough 3 and, as 
bOSS 9 has a lesser depth than trough 3, there 
remains a closed chamber or reservoir within 
trough 3 which contains the above-noted acti 
Wating material 7. 
Bar 8 preferably has the opposite face 23 

thereof from boSS 9 formed with a slight coin 
cavity, with the curvature being transversely of 
bar 8. The concave Surface 20 of bar 3 is 
the electron emitting surface of the cathode and 
by Virtue of this curvature the electrons emitted 
therefrom are substantially focused in a line 
parallel to the surface 2 and at a distance de 
pendent upon the radius of curvature thereof, 
as noted in Inore detail below. 
The assembly of base element and bai S3 

is surrounded in part by a thin sheet or foil of 
material 2 which haS Substantially the same 
length as trough 3 and which extends across 
the bottom of base element f and along the sides 
of trough 3 and bar 8 up to and fiush with the 
top Surface 2 of bar 8. Sheet 2 may be formes 
of an insulating material to confine electrical 
currentS upon base element or may alterna 
tively be formed of a metal, Such as molybdenum; 
and actS as a heat Shield to contain heat Within 
trough 3. Exterior to sheet or shield 2 there 
is provided a second shield or cover 22 which like 
shield 2 has substantially the same length as 

3 trough 3 and which covers shield 2 in con 
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tiguous relation thereto. In addition to extend 
ing around the bottom and sides of trough 3 
and the sides of bar 8, cover 22 has its edges 
disposed upon the edges of Surface 20 of bar 
8 in clamping relation thereto whereby base 
element , bar 8 and shield 2 are held together 
in assembled relation. 
As noted above, plate portion 2 of base ele 

ment extends beyond trough 3 at both ends 
thereof and these extensions 23 may be emi 
ployed as connecting lugs for the connection 
of electrical leads 24 to the Cathode. Joinder 
of electrical leads 24 to lugs 23 may be accom 
plished by any suitable means such as Soldering 
or by bolts 26 extending through holes 27 in lugs 
23 and engaging nuts on the bottom thereof, 
as shown, to force electrical leads 24 into good 
electrical contact with lugs 23. A further func 
tion of lugs 23 may be in the mechanical mount 
ing of the cathode in a tube or discharge device 
and lugs 23 may be formed into desired COn 
figuration to facilitate such use. 
There has been described above the major 

elements of one embodiment of the invention 
and a brief description of the operation thereof 
now follows. A power Supply 23 is connected 
between electrical leads 24 and which contact 
opposite ends of base element at lugs 23 
thereof to cause a heating current to flow di 
rectly through base element . This current 
fioW causes base element , bar 8 and en 
closed activating material 7 to heat up and to 
thereby vaporize activating material . The 
heating current is controlled so that the tem 
perature of activating material i is raised to 
the point where it very slowly vaporizes. This 
vapor is contained by the botton, sides and 
ends of trough 3 but escapes by migrating 
through the porous structure of bar 3. A con 
tinual movement of vapor through bar 8 is 
maintained and there is consequently produced 
upon surface 20 of bar 8 a monoatomic layer 
of activating material which is being contin 
ually replaced. This monoatomic layer of ac 
tivating material , such as for example barium 
or strontium or both, upon the surface of bar 
£3, formed of sintered tungsten for example, ma 
terially lowers the work function of the surface 
and there is consequently formed an electron 
emissive surface having very good einission prop 
erties. 

Shield 2 acts to prevent heat transfer away 
from trough 3 and bar 8 and imay have a 
polished inner surface to facilitate the accorn 
plishment of this function. Outer shield or 
cover 22 also reflects heat back into trough 3 
and bar 8 and, in addition, serves to clamp the 
assembly together. Cover 22 may have the fur 
ther function of defining or limiting the exten, 
of the electron emissive surface and for this 
purpose may be formed in whole or in part of 
a metal which does not have its electron emis 
Sion properties materially affected by activating 
material. By this construction the leak or flow 
of vaporized activating material upon the por 
tion of cover 32 contacting surface 2 does not 
extend the electron emission Surface beyond the 
exposed portion of surface 20 of bar 8. While 
numerous materials are suitable for use as cover 
22, it has been found that molybdenum is par 
ticularly adaptable in this respect. It will, of 
course, be appreciated that various materials may 
be used in the above-described embodiment of 
the invention and that the examples are in no 
way limiting, and it should also be noted at this 
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4 
point that the inclusion of shield 2 f is optional 
and is not absolutely necessary, although ad 
vantageous. It is further noted that the de 
scribed cathode is adapted to be employed in 
combination with means to remove or attract 
electrons from the electron emission Surface 
thereof and in this respect potential supply 
means may be connected between the cathode 
and one or more other electrodes as of a vacuum 
tube or other device employing thermionic cath 
Odes. 
There has been set forth above the details of 

a single prefered embodiment of the invention 
and attention is invited to the ease of assembly 
and disassembly thereof. In fabrication of the 
cathode, base element is formed either from 
a single plate of stock with trough 3 milled 
therein or may be built up of plates joined to 
gether by suitable means. Bar i8 likewise may 
be milled from one piece, or boss 9 may be 
separately formed and joined thereto. In aS 
sembly trough 3 is filled to a predetermined 
level with activating material which may be in 
powdered form, and bar 8 is placed upon trough 
3 with boss 9 thereon nating with trough 3 
and extending into trough 3 to contact activat 
ing material . Shield 2, which may be pre 
cut and folded, is then slipped on to the trough 
bar combination; or alternatively a sheet of ma 
terial may be folded about the trough-bar Com 
bination to form shield 2 and such may be either 
pre-Cut or cut-off after assembly. The final step 
consists of placing cover 22 upon the combina 
tion and this may be accomplished by pre-cut 
ting and preforming cover 22 and slipping it onto 
the combination from the end and then pressing 
the turned edges and back of cover 22 into close 
contact with base element and bar 8 to ciamp 
same together; or may alternatively be accom 
plished by folding a sheet of cover material about 
trough 3 and bar i8, Cutting off the ends there 
of above surface 26 and then crimping these ends 
over the edges of Surface 20 to tighten cover 
22 about the combination and hold same in as 

It will be appreciated from 
the foregoing that assembly and disassembly of 
the cathode structure is a simple operation ac 
complished with a minimum of equipment and 
time, and therefore very advantageous economi 
cally. Furthermore, the elements of the inven 
tion are relatively few, quite simple and rugged, 
and comparatively inexpensive, all of which re 
Sults in a practical dispenser type Cathode read 
ily adapted for use in a variety of tubes and 

5 devices. 
The particular embodiment illustrated is 

adapted for use in multiple about the circum 
ference of a circle with a plurality of elongated 
anodes disposed one adjacent each cathode, and 
as electrons leave the electron emissive Surface 
Substantially normal thereto the radius of curva 
ture of the Surface is calculated to focus the elec 
trons at the adjacent anode, or alternatively it 
may be considered that the electrostatic field 
about the cathode surface converges away from 
the Surface and thereby draws the emitted elec 
trons together at a focus Some distance from the 
Surface as determined by the radiuS Of Curvature 
thereof. The use of a curved cathode Surface is 
not limited to this suggested application and, in 
fact, the entire invention is not to be limited by 
the illustrative examples set out above, and thus 
attention is directed to the following claims for 
a delineation of the true Scope of the invention. 
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What is claimed is: 
1. A dispenser type cathode comprising a metal 

trough having electrical connections extending 
from the ends thereof and adapted to be con 
nected across a current supply whereby current 
flows through said trough heating same, a trough 
COver mating with said trough in Sealing relation 
thereto and defining an enclosed reservoir there 
in, Said trough cover being formed of a porous 
metal to admit vapor flow therethrough, volatile 
activating material disposed in the enclosed res 
ervoir in Said trough to be vaporized by the heat 
from Said trough to pass through said trough 
COver, a heat shield disposed about said trough, 
and a COVer sheet disposed about said trough and 
a portion of said trough cover in clamping rela 
tion thereto whereby said trough, cover, and heat 
shield are maintained in position, 

2. A dispenser type cathode comprising a me 
tallic trough having an open top and a bottom 
member extending beyond the ends thereof form 
ing electrical connectors, a current source Con 
nected a CrOSS Said Connectors whereby an elec 
trical current flows through said trough and heats 
it, a bar of porous metal having a boss thereon 
mating with said trough opening and in assembly 
with said trough defining an enclosed reservoir 
therein, a volatile activating material disposed 
Within said enclosed trough reservoir to be vapor 
ized by the heat of Said trough to pass through 
Saidporous metal bar, a metal foil disposed about 
and contiguous with Said trough to reflect heat 
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from Said trough back into said trough, and a 
cover disposed about Said trough and bar in 
clamping relation thereto holding said trough and 
bar together, said cover extending over less than 
the entire outer Surface of Said bar defining an 
electron emissive surface thereon, the outer sur 
face of said porous bar with the Vaporized activat 
ing material forming an electron emissive surface 
and Said cover formed of a material substantially 
unaffected by vaporized activating material. 

3. A dispenser type cathode as defined in claim 
2 further defined by said trough being formed 
of tantalun, Said porous bar being formed of 
sintered tungsten, Said activating material com 
prising barium and strontium carbonate and said 
metal foil and cover being formed of molybdenum. 
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