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kglectron tubes are known in the prior art; in 
Which the direction of the electron current is 
8rbitrarily or at Will influenced by means of 
magnetic or electric fields rather than, as is cus 

5 tomarily done, Warying the intensity of the emis 
sion or electron current by the action of control 
potentials. By the aid of Such dewices it; is poS 
sible to direct the electronic pencil ad libitum to 
different; armodes being inSulated from one an 

10 other. Ara arrangement of this sort is capable 
of the most, Warying applications, for instance, in 
the form of an inertialeSS relay or for the con 
trol of glow-ttlbes or Kerr cells in connection 
with the re-conversion of electric impulses into 

15 · pictures or images of warying brightness. 
Tube arrangements of the kind here indicated, 

Without exception, are nothing but copies of 
constructions knoWn from the art of cathode 

? 0Scillographs. As a general rule, they invoive 
20 * more or leSS slender, conical or else cylin 

drical ray pencil Which is obtained by the ray 
foCusing Ways and means known from the cath 
{ude-ray oScillograph art. ~ 
NOW, the use of these means is attended with a, 

considerable loSS of emission current; seeing that 
only a small part of the total emission from the 
|heated cathode is utilized, unless this disadwan 
tage is made to reside in' the more complicated 
form of the heated cathode. 
Shortcomings of the Said sort, according to the 

inWention, are obviated by an arrangement, as 
hereimafter to be described which is predicated 
upon the utilization of this fact, that sufficiently 
short ahad Stout, heated Wires whose cooling in 
the main is occasioned by wirtue of thermal con 
duction tOWards the Supporting means, and only 
in an acceSSory or secondary Way by wirtue of 
radiation, are made to emit; electrons only inside 
a range that is extremely short; in comparison 
with the entire length of wire. The droop of 
the curwe of the Specific emission. (in other 
words, the electron current, per unit of area, or 
Surface) measured along the Wire presents a 
great steepneSS, and in the presence of Suf 

45 ficiently great field intensity at the surface of 
the hot, wire, the electrons arise Substantially 
at, right angleS to the microscopic surface of the 
|heated wire, with the result that one could Speak 
of a virtual dish-shaped or fan-Shaped emission. 

50) This physical form of the electronic current; 
allows of the arrangement Of Such construction 

` parts as are required for the transversal control 
of the electron current in any desired or con 
yenient manner, though in rotation Symmetry in 

" ; reference to the filamentary hot cathode. Figs. 

25 

80 

35 

40 

(Cl. 250-2.5) 
1. and 2' illustrate schematically croSS-Sectional 
wiews of electron tubes according to the inWen 
tior1. ^ 

Referring to Fig., 1, the heated wire is indi 
cated at l. 2 are the Supporting means. 3 is a 
cylindrical and slotted anode. . The Slot runS 
all around the filament, though, for conStruc 
tional reasons, for instance, struts or stayS may 
be provided at some points Whereby the tWO 
halves of the anode are mechanically inter-con 
nected. 4 and 5 are the control electrodes which 
influence the direction of flight of the electronS 
which issue from the anode slot fl2, by Wirtue 
of the electric field prewailing between them. 6 
to f0] are the · annular collector electrodes So 
called which, according to the Size and the di 
rection of the woltage applied to the control elec 
trodes 4 and 5 are impacted at will by the elec 
tron current. The control electrodes 4 and 5 
(unless they are to be made still simpler Such aS 
shown, for instance, in Fig. 2) should most Suit 
ably be So forrned that, the electric force-lineS 
of the deflecting field will interSect; the tra.jec 
tory of the electrons everywhere at right angles 
as far as this is feasible. In this connection, 
there could, of course, be used also surfaces pre 
Senting a double curwature. ? 

If the potentials applied to the collector elec 
trodes 6 to l0 are So high that a field intensity 
at the heated filament is bound to be present 
which will Secure an ermissiora of the electrons at; 
right angles to the Wire Surface, then, if de 
sired, the slotted anode 3 may be dispensed with. 
In this ca.Se, to be Sure, all of the collector elec 
trodes will carry a certain, though Small, current 
and this current is due to the Small portion or 
share in the emission. Which is furnished by the 
parts of the cathode Surface located outside the 
middle of the heated Wire, 

If in addition to the change in direction of the 
electron current, there is desired also a waria 
tion of its intenSity, then, in a. Way as well-known 
in the art, control grids lf (Fig. 2 right-hand 
side) may be mounted either in front of each 
collector electrode 6 to f0, or else a single control 
grid [3 (left-hand Side, Fig. 2) between the 
heated filament and the anode 3. 

In the cases here illustrated, each collector 
electrode requires a distinct, lead-in or seal · in 
the glaSS wall of the tube. In some instances a 
circuit Scheme may be chosen in which resist 
ances of different Walue are connected with the 
warious collector electrodes so that upon the 
paSSage of the current from one electrode to the 
other, the fall of potential of the anode current; 
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| across the external reslstance will occur suddenly, 
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20 

`*by leaps and bounds. In this case, a number of 
| lead-ins could be dispensed with if the collector 

| electrodes, in the interior of the tube are inter 
connected by means of> suitably chosen resist 
ances. In such an arrangement the Said resist 
ances could at the same time be employed to act 
as the supporting means for the annular elec 
tErodes. 
What 1T claim is: 
1. An electron discharge tube comprising an 

electron ernfitting electrode, a, ~cylindrical mem 
ber concentrically arranged about the cathode 
and being provided with · an annular slot, said 
member permitting the flow of electrons through 
its slot, in substantially all radal directions from 
a comparatively narrow annular portion of the 
cathode, a. plurality of electron collecting elec 
trodes concentrically arranged about and axially 
disposed” along said member and said emitting 
electrode, and a control electrode disposed on 

’ either side of said slot. . t 
2. An electrom discharge tube according to 

claim 1, wherein each of the collecting electrodes 
has connected to it, within the tube a resistance . 
.which Serwes'also as an electrode support. -- 

3. An electron discharge tube comprising a 
linear cathode, means hawing a circumferential 

.. slot Surrounding the cathode for insuring emis 
30 Sion from a comparatively Small. Section of the 

cathode, a · plurality of · cylindrical electron col- ' 
lecting electrodes of Substantially equal diameters 
surrounding the cathode and disposed along the 
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| length of the cathode, and a pair of electron con 
trol members interposed in the space between 
the cathode and the collecting electrodes, one ' 
on either side of the small emitting section of" 
the cathode.' 

4. An electron discharge tube comprising a, 
linear cathode, means surrounding the cathode 
for insuring emission from a comparatively small 
section of the cathode, a, plurality of cylindrical 
electron collecting electrodes of Substantially 
equal diameters surrounding the cathode and 
dispOSed along the length of 'the cathode, and 
electron control means in the form of a pair of 
Symmetrically disposed substantially conical 
members interposed in the space · between the 
c8thode and the collecting electrodes. 

5. An electron discharge tube according to 
claim 4, wherein each of the collecting electrodes 
haS connected to it; within the tube a resistance 
Which . Serves also as an electrode support. 

6. An electron discharge tube comprising a 
linear cathode, a " pair of tubular anode sections 
|Surrounding opposite ends of the cathode, which 
Sections are in alignment and having their ad 
jacent edges in. Spaced relation and defining an 
anmular opening, a plurality of ring-shaped elec 
tron collecting members · surrounding the anote 
SectionS, and electron control means interposed 
in...the space betWeen Sald anode sections and th3 
collecting members on either side of said annular 
operating. •x 
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