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The present invention relates to an improved 
form of cathode especially adapted for use in 
ultra high frequency discharge tubes. 

Certain high frequency tubes of a type de 
scribed in E. D. McArthur Patent No. 2,353,743, 
dated July 18, 1944, employ a cathode structure 
comprising an elongated hollow cylinder having 
an emissive part which forms an end wall for 
the cylinder. This construction has numerous 
advantages as used in a high frequency system, 
but presents certain difficulties in maintaining 
the emissive part at an emitting temperature, 
these difficulties being largely attributable to 
heat loss from the emissive part to the struc 
ture by which it is supported. 

It is an object of the present invention to pro 
vide an improved cathode having the advantages 
of the structure referred to in the foregoing but 
characterized by a low rate of heat loss from 
the emissive component of the cathode. In the 
attainment of this object an important feature 
of the invention comprises the use of a piece 
of thin metal foil as a principal element of the 
tructure by which the emissive cathode part is 
Supported. As will appear more fully in the 
following, the low thermal conductivity of such 
an element tends to minimize conductive heat 
loss to the supporting parts while at the same 
time making it possible to provide a continuous 
imperforate structure with the advantages which 
accrue from Such a structure when used in a 
high frequency system. 
The features of the invention desired to be 

protected herein are pointed out with particu 
larity in the appended claims. The invention 
itself, together with further objects and advan 
tages thereof, may best be understood by refer 
ence to the following description taken in con 
nection with the drawing in which Fig. 1 is a 
longitudinal Sectional view of a discharge tube 
suitably embodying the invention and Figs. 2 and 
3 are detail views of certain parts of the Cathode 
structure shown in Fig. 1. 

Referring particularly to Fig. 1, there is shown 
a high frequency discharge tube formed of a 
series of three similar metal disks 0, and 
f2 which are insulatingly separated by glass cyl 
inders 3 and 4 sealed between them. The up 
per disk ?o supports a cylindrical anode struc 
ture which extends centrally through the disk 
and which terminates externally in a threaded 
portion 9 adapted for connection to a current 
Supply terminal. The anode has a central bore 
20 which connects with the main discharge space 
through openings 22 and through which evacu 
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(C. 250-27.5) 
ation of the discharge envelope can be carried 
out. After evacuation, the envelope is sealed by 
means of a body of glass 24 fused to the extrem 
ity of a metal tubulation 25 which is brazed into 
the anode bore 20. 

Below the anode and at a distance of a few 
mils from it there is provided a grid which com 
prises a series of conductive rods 30 placed at 
regularly spaced intervals across a circular open 
ing formed centrally in the disk f, the outer 
periphery of the disk thus providing a terminal 
for the grid. 
The Cathode of the tube comprises an emis 

sive part 33 which is in the form of a disk of 
refractory material, such as nickel or molyb 
denum, and which is provided peripherally with 
a depending flange 33. This disk may be coated 
On its upper surface with an emission enhancing 
material, such as alkaline earth oxide. A Sup 
port or mount for the disk is provided by a metal 
cylinder 35 which is supported centrally with 
respect to the part f2, being secured to it by 
being welded or brazed to a heavy metal sleeve 
36 which is set into an opening formed in the 
part referred to. The connection between the 
supporting cylinder 35 and the disk 33 comprises 
a sleeve 38 which is constituted of thin metal 
foil, preferably a foil having a thickness be 
tween a fraction of a mill (e. g. 0.3 mil) and a 
few (3 or 4) mils. The function and utility of 
this Sleeve Will be explained in detail at a later 
point. 
Within the hollow cathode structure formed by 

the combination of the cylinder 35 and the foil 
sleeve 38 there is provided a radiation heater 
comprising a multiply bent filament 40 (see Fig. 
2). This is arranged in close proximity to the 
emissive part 33 and during the operation of 
the device serves to maintain the latter part at 
an elevated temperature. Heating current is 
Supplied to the filament 40 through lead-in 
wires 4 which extend downwardly through the 
disk f2, being insulatingly supported with re 
Spect to the disk by means of a body of glass 43 
fused into a flanged eyelet 44. 

In Order to assure efficient operation of the 
cathode as a whole it is desirable to prevent the 
heat generated by the filament 40 from being 
dissipated by radiation or conduction to the 
non-emissive parts of the cathode structure. 
Radiation in unwanted directions is minimized 
by the use of a shield 46 which comprises a 
metal plate or reflector supported by one of the 
lead-in conductors 4 at a location just below 
the plane of the flamentary heater 40. Loss of 
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heat by conduction, on the other hand, is re 
duced to a low value due to the high resistance 
presented by the foil sleeve 38 to heat flow along 
it. In other words, the very small cross-section 
of the heat transfer path provided through and 
along the foil makes it certain that heat losses 
by this means will be extremely Small. 
From the standpoint of using the tube in a 

high frequency system, the cathode structure 
has the advantage that the heater 40 and its 
associated leads are wholly enclosed by a con 
ductive structure so that no coupling exists be 
tween these parts and the high frequency fields 
developed in the space near the outer electrode 
surfaces. Morover, the foil 38 provides a wholly 
symmetrical conductive path for the flow of high 
frequency currents to and from the emissive disk 
33 to the cathode terminal provided by the disk 
f2, this being a highly advantageous circum 
stance from the standpoint of aSSuring mini 
mum inductance for the cathode circuit. 
In applying the foil 38 to the cathode struc 

ture a sleeve of appropriate dimensions may first 
be formed by wrapping foil ribbon about a cy 
lindrical mandrel of the correct diameter and 
then Welding the overlapping edges. The cy 
lindrical sleeve thus provided is next manipu 
lated into the proper relationship with the emis 
sive part 33 and the supporting cylinder 35 and 
is spot-welded at its extremities to these parts 
to form an assembly such as that illustrated. 
The foil 38 may be formed of any reasonably 

heat-resistant material, such as nickel or molyb 
denum. In a particular case it has been found 
advantageous to use a foil which is constituted 
of nickel-iron-cobalt alloy (fernico) because of 
the extremely low heat conductivity of this 
metal. Due to its cylindrical form the foil part 
is characterized by a much higher degree of 
mechanical strength than its physical dimen 
sions would indicate. Even when a very thin 
foil is employed, there is no particular tendency 
for the foil to sag or to permit displacement of 
the emissive part 33. 
While the invention has been described by ref 

erence to a particular embodiment of it, it will 

2,867,882 
be understood that numerous modifications may 
be made by those skilled in the art without de 
parting from the invention. I therefore aim in 
the appended claims to cover all such equivalent 
variations as come within the true spirit and 
scope of the foregoing disclosure, 
What I claim as new and desire to secure by Letters Fatent of the United States, is: 
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1. A cathode comprising an emissive part a 
support for said Cathode and a piece of metal 
foil providing a connection between said emis 
sive part and said support for minimizing heat 
transfer from said emissive part to said support. 

2. A cathode including an emissive part de 
sired to be maintained at an elevated tempera 
ture, a support for said cathode, and a metallic 
connection of low thermal conductivity between 
said part and said support, said connection com 
prising a piece of metal foil having a thickness 20 
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between a fraction of a mil and a few mills. 
3. A cathode including an emissive disk de 

sired to be maintained at an elevated tempera 
ture and means for Supplying current symmetri 
cally to the disk while minimizing conductive 
heat loSS from the disk, said means comprising 
metal foil attached to the periphery of the disk. 

4. A cathode including an emissive part, a 
hollow mounting structure for said part, a heater 
within said structure for maintaining said part 
at a temperature of thermionic emission, and 
means for minimizing conductive heat loss from 
said part, Said means comprising a sleeve of thin 
metal foil forming an element of said mounting 
structure. 

5. A cathode including an emissive disk, a fila 
mentary heater positioned in effective heat ex 
changing relation to said disk, a metal cylinder 
providing a Support for said disk, and a sleeve 
of thin metal foil providing a connection be 
tween an extremity of Said cylinder and the pe 
ripheral edge of said disk, said cylinder and 
sleeve in combination with said disk forming an 
enclosure for said heater and Said sleeve Serving 
to minimize conductive heat transfer between 
Said disk and said cylinder. 
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