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Claim. 

In a thermionic tube whose filament is directly 
heated by an electric current, a magnetic field 
is Set up around the filament, and this field, in 
the presence of large heating currents, is apt to 
a SSume Such proportions that the travel or mo 
tion of the electrons is impaired thereby. This 
is what is known as the magnetron effect. 
A manner of eliminating this effect resides in 

the fact that two co-axial conductors of cylin 
drical form set up no external field if the cur 
rent flowing through one conductor is equal and 
opposite to the current flowing in the other con 
ductor. 
The invention will be more clearly understood 

With the aid of the accompanying drawing, in 
which 

Fig. 1 represents a longitudinal cross section 
of a tube according to my invention wherein the 
Cathode comprises two co-axial tubes. 

Fig. 2 is a horizontal cross section of the cathode 
Shown in Fig. 1. 

Fig. 3 is a Schematic longitudinal showing of 
a modified form of my cathode which comprises 
three heating tubes. 

Fig. 4 is a Schematic horizontal showing of the 
Cathode shown in Fig. 3. 

Fig. 5 is a Schematic horizontal showing of 
another modification of my cathode. 

Fig. 6 is a schematic horizontal showing of 
Still another form of my cathode. 

Fig. 7 represents the multiphase current source 
and the leads to the cathode. 

Fig. 8 shows in section a thermionic device con 
Structed according to my invention. 
In Fig. 1, the cathode is adapted to be heated 

by two-phase current. The two tubes, which may 
have any shape in cross section but shown here 
as circular, are connected to the heating source 
So that current I1 flows up in tube 1 while current 
I2 flows down in tube 2. If I1 and I2 are equal, the 
resultant external magnetic fields will be very 
Small. In fact, So far as practical purposes are 
Concerned, the resultant field is zero. 
Such an arrangement is useful for tubes heat 

ed by three-phase current or other symmetric 
multi-phase current. The three phases are con 
nected With three concentric heater tubelets 11, 
12, and 13, (Fig. 3), all of which are in conduct 
ing relationship at the other end m. The inner 
tubelet or rodlet 11 yields its heat by radiation to 
the Second concentric tubelet 12, while the latter 
in turn also yields its heat by radiation to the 
Outer One 13 having an electron-emissive surface 
and being additionally heated by the current 
flowing therethrough. 
No matter what the resistances of the differ 

ent phases of the cathode heated by three-phase 
current, the outer field will always be zero, be 

(C. 250-27.5) 

cause at any given instant the sum total of the 
currents of two phases will be equal and opposite 
to the current of the respective third phaSe. 

It is possible to insure still another advantage 
compared with the cathode heated by two phases 
of an a... c., if the different tubelets 11, 12, and 13 
are so made that they will present the Same re 
sistance under operating conditions. Then the 
Sun total of the squares of the current Will be 
constant, and hence also the heating energy will 
be constant at any given instant; and the cathode 
itself will undergo no thermal fluctuations even 
if its thermal capacity should happen to be very 
Small. For the same reason it may also be de 
sirable to use current having more than three 
phases, provided the cathode is Suitably con 
structed to that end. 

he cathode here disclosed, as will be noted, is 
useful also for small types of tube in which nor 
mally no a. c. heating is possible, 

If a tube is to be designed for three-phase cur 
rent heating, primarily for the reason of insuring 
constant heating energy, then two adjacent wires 
may be chosen for the two inner parts 11 and 12 
of the cathode. Two executional examples are 
illustrated schematically in Fig. 5 and Fig. 6. 
Although the magnetic field set up on the outside 
of the cathode will not be zero, it will at least turn 
out to be extremely feeble. 
In all three phase heated tubes, the star or 

neutral point of the heating transformer should 
most Suitably be used as the cathode connection 
point, it being, of course, understood that also the 
joint point m of the three Cathode phases could be 
brought out as the cathode point, or that outside 
the tube a star or cathode point could be pro 
vided by the star-connection of like active or re 
active resistances. The leads a, b, and c of the 
three phase transformer shown in Fig. 7 are re 
Spectively connected to tubes 11, 12, and 13. 

It is further more desirable to dispose the ar 
rangement of the leads through the holder, and, 
if desired, also the outer supply leads of the heat 
ing current in a co-axial manner. 

Fig. 8 shows a tube according to my invention. 
The device comprises an envelope 16, an anode 
15, a grid 14, and the three cathode members 11, 
2, and 13. The leads a, b, and c to the cathode 
members are all brought out concentric to One 
another. d and e are the leads for the grid and 
anode respectively. 
I claim: 
A three-phase cathode for an electron dis 

charge device comprising three tubular conduct 
ing Sections concentrically arranged in spaced 
relation and a common electrical connection be 
tween adjacent ends of said sections. 
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