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1. 

When in electric discharge tubes having control 
and screen grids, which are adapted for the am 
plification of electrical oscillations, the anode 
current and the anode voltage are plotted graph 
ically, the anode voltage being plotted along the 
abscissa and the anode current along the ordinate 
of the system of coordinates, a curve is obtained 
which at first exhibits a fairly steep slope, fol 
lowed by a bend and then extends Substantially 
parallel with the abscissa. It is this horizontal 
part which is of importance for a Satisfactory 
operation of the tube. 
only a control grid and a screen grid a knee ensues 
in this part at a higher anode voltage, which is 
due to secondary emission. It is known that 
this drawback can be materially reduced by plac 
ing between the screen grid and anode a grid 
having a low potential, a so-called Suppressor grid. 

Also the point where the vertical part of the 
characteristic curve merges into the horizontal 
part, i.e. the bend, is of importance for the Oper 
ation of the tube. The efforts directed to a high 
eficiency lead to the attempt of making this bend 
approach the ordinate as closely as possible. The 
location of this point largely depends on the de 
flections of the electrons by the grid Wires and 
the space charge, and by choosing both of them 
as Small as possible it can be achieved that this 
point approaches more closely to the ordinate. 

It has been found that even when choosing the 
most favorable conditions the results are un 
satisfactory and experiments have proved that 
this is, probably due to the appearance of Swift 
reflected electrons, i. e. electrons which return 
at a speed of the order of magnitude of that of 
the primary electrons and consequently much 
more swiftly, for instance by a factor 3 or 5, than 
the secondary electrons. 
This drawback may be met by making use of 

an electric discharge tube according to the pres 
ent invention, in which tube a SuppreSSOr grid is 
placed between a screen grid and the anode, and 
the anode is equipped with partitions normal to 
the surface thereof. 

It was known per se to provide an anode with 
partitions. This expedient has been suggested 
to suppress the secondary emission from the 
anode. In fact, there are circumstances in which 
the knee in the horizontal part of the anode 
current/anode voltage characteristic in the proX 
imity of the screen grid voltage can be eliminated 
for the greater part by making use of these par 
titions, but as a rule this knee can be avoided 
only when making use of a Suppressor grid. NoW 
the remarkable fact occurs that this suppressor 
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grid does not Suppress all of the returning elec 
trons, particularly those electrons returning rap 
idly and at a low anode voltage, i.e. in the vicinity 
of the bend of the curve where the number of 
SWift reflected electrons, according to measure 
nents made by applicant, are not completely sup 
preSSed. Though the use of partitions is not suf 
ficient to counteract effectively the secondary 
emission of the anode, this expedient proves to 
be sufficient for collecting a large part of the swift 
reflected electrons, so that the use of a discharge 
tube according to the invention, in which a sup 
preSSor grid is combined with partitions extend 
ing normally to the anode surface, permits both 
drawbacks that may be associated with the anode 
current/anode voltage characteristic to be mate 
rially reduced. The action of the Suppresor grid 
by which, as has been found from elaborate re 
Searches on the part of applicant, the Swift re 
turning electrons are Suppressed to an insufficient 
degree is complemented by the action of the par 
titions which alone yield an insufficient suppres 
Sion of the Secondary electrons. Thus, this com 
bination cures two drawbacks which at first sight 
are not related with each other. The result is 
OW that on the one hand the knee in the hori 

Zontal part of the Said characteristic is removed 
and on the other hand the bend of this charac 
teristic approaches very close to the axis of the 
Ordinate. 
The partitions normal to the anode surface are 

preferably given a fairly great height, i. e. the 
height of the partitions should be about twice the 
distance between these partitions. 

in order that the invention may be clearly 
understood and readily carried into effect it will 
now be described more fully with reference to 
the accompanying drawing in which: 

Fig. 1 is a horizontal cross-sectional view of 
a discharge tube according to the invention, 

Fig. 2 is a vertical cross-sectional view of the 
tube of Fig. 1 and 

Fig. 3 is a graph showing the anode voltage 
anode current characteristic of the tube of the 
invention as compared to prior art discharge 
tubes. 

In FigS. 1 and 2 of the drawing the reference 
numeral designates the cathode, 2 a control 
grid, 3 a Screen grid, 4 a Suppressor grid and 5 
the anode of the electrode System in a discharge 
tube according to the invention. As shown in 
the drawing partitions 6 are provided normally 
to the anode Surface, which partitions extend in 
the Space between anode and suppressor grid. By 
combining these partitions with the suppressor 
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grid the secondary emission is counteracted to 
Such a degree that there is no knee in the hori 
Zontal part of the anode voltage/anode current 
characteristic and in addition the bend of this 
curve approaches very closely to the axis of the 
ordinate of the coordinate system. In Fig. 3 the 
curve shows the anode voltage-anode current 
characteristic of a tube having only an anode 
With partitions, the curve 8 shows the character 
istic of a pentode tube and the curve 9 shows the 
characteristic of the tube of the invention. 
What I claim is: 
1. An electric discharge tube comprising an 

evacuated envelope and within said envelope a. 
cathode, a control grid surrounding said cathode, 
a Screen grid Surrounding said control grid, a 
Suppressor grid Surrounding said screen grid, and 
an anode Surrounding Said suppressor grid, said 
anode comprising partition portions extending to 
Ward Said Suppressor grid. 

2. An electric discharge tube comprising an 
evacuated envelope and within said envelope a. 
Cathode, a control grid surrounding said cathode, 
a Screen grid Surrounding said control grid, a 
SuppreSSOr grid Surrounding said screen grid, and 
an anode Surrounding Said Suppressor grid, said 
anode comprising partition portions extending to 
Ward Said SuppreSSor grid, said partition portions 
having a depth about twice as great as the dis 
tance therebetween. 

3. An electric discharge device comprising an 
evacuated envelope, and within said envelope a 
cathode, a control grid surrounding and concen 
tric With Said cathode, a screen grid surrounding 
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4. 

and concentric with said control grid, a sup 
preSSOr grid Surrounding and concentric with said 
Screen grid, and an anode having a Wall portion 
Surrounding and concentric with Said suppressor 
grid and having partition members extending 
from Said wall portion radially toward said sup 
pressor grid. 

4. An electric discharge device comprising an 
evacuated envelope, and within said envelope a 
cathode, a control grid Surrounding and concen 
tric with said cathode, a screen grid surrounding 
and concentric with said control grid, a sup 
preSSOr grid Surrounding and concentric with said 
Screen grid, and an anode having a wall portion 
Surrounding and concentric with said suppressor 
grid and having partition members extending 
from Said Wall portion radially toward said sup 
preSSor grid, Said partition members having a 
radial depth about twice the distance of separa 
tion therebetween. 
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