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With high frequency amplification it is 
known to make use of tetrodes, i.e. of dis 
charge tubes comprising, as fourth electrode, 
a screening grid arranged between the anode 
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and the control grid. This screening grid is 
maintained at a constant potential and serves 
to substantially neutralize the capacitive in 
fluence of the anode on the control grid and 
vice versa. This internal capacity causes the 

to become almost illusory at 
high frequencies as the system commences to 
oscillate. 

It is further possible to neutralize the 
said undesirable capacity still more perfectly 
by lengthening the screening grid at both 
sides to some extent past the anode and the 
control grid and by providing the screening 
grid at its two ends with shields which ex 
tend over substantially the whole internal sec 
tion of the discharge tube, and, consequently, 
intercept substantially all of the electrostatic 
lines of force between the anode and the con 
trol grid which possibly might run round 
the ends of the screening grid. Tubes con 
structed in this manner permit a high degree 
of amplification even with very short wave 
lengths. 
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The invention suggests another means 
whereby with discharge tubes having a 
Screening grid arranged between the anode 
and the control grid, the same results can be 
obtained, said means consisting in the pro 
vision of one or more metal shields which 
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are insulated from the screening grid and 
which are conductively connected to a point 
having a potential which does not oscillate, 
said shields being so shaped and arranged 
that any electrostatic line of force between 
the control grid and the anode has to pass 
through the screening grid. 
According to the invention, these shields 

should preferably be connected to the fila 
ment. - . . . 

According to the invention, the attachment 
of the said shields may be effected in differ 
ent manners which will be described herein 
after in detail with reference to the accom 
panying drawing which represents diagram 
matically five embodiments of the invention. 

50 Only those parts of the tube are illustrated 

which are essential for the right comprehen 
sion of the invention. 

Fig. 1 is a diagrammatic representation of 
one form of the invention; 

Figs. 2, 3, 4 and 5 are diagrammatic repre 
sentations of other modifications of the in 
vention; and, 

Fig. 6 is a cross-sectional view of the sev 
eral electrodes taken on line 6-6 of Fig.1. 
In Figure, the filament and its two pole 

wires are indicated by 1, 2 and 3 respective 
ly. The control grid 4 is provided at its both 
ends with insulating rings 5 and 6 respec 
tively, for example of glass, which have sealed 
thereto metal disc-shaped shields 7 and 8 re 
spectively. The diameter of these disc 
shaped shields is slightly smaller than that 
of a screening grid 9, which is surrounded by 
or concentrically arranged with respect to 
anode 10. Owing to the presence of the 
shields 7 and 8, which are conductively con 
nected to each other and to the pole wire 2 
of the filament, the electro-static lines of 
force between the control grid 4 and the anode 
10 are compelled to pass through the screen 
ing grid 9, so that the abovementioned harm 
ful capacitive effect is entirely avoided. The 
mutual connection between the two shields 
7 and 8 may be established in any suitable 
manner, for example by means of one or more 
conducting straps 12 running around the 
Screening grid 9 and the anode 10. 
The arrangement shown in Fig. 2 is quite 

identical to that in Figure 1 but differs there 
from, in that the insulating fastening rings 
5 and 6 are not sealed on to the control grid 
4 but to the screening grid 9. In this case, 
too, the two disc-shaped shields 7 and 8 are 
connected to one another by one or more 
straps 12, whilst they are conductively con 
nected to the pole wire 2 of the cathode. 
With the arrangement of Fig. 3 the two 

disc-shaped shields 7 and 8 are not attached 
to either of the two grids, but the shield 7 is 
carried and conductively connected to the 
filament by a small rod 11 which supports the 
middle of the filament 1 while the shield 8 
is conductively connected to the pole wire 2 
of the cathode 1. The two shields have con 
sequently a slightly different potential but 

70 

75 

80 

85 

90 

95 

00 



O 

6 

20 

25 

since their potential is constant, this does not 
alter the desired effect. 
With the construction shown in Fig. 4, the 

two disc-shaped shields are connected to one 
another not only electrically but also, by 
means of two or more straps 12, so as to 
form a mechanical rigid unit, which is con 
ductively secured to the pole wire 2 of the 
cathode 1 and which may further be pro 
vided with one or more stiff supports 13, 
which can be sealed in a known manner into 
the glass foot 14 of the tube. Another dif 
ference with the above mentioned construc 
tions consists in that the shields 7 and 8 have 
projections extending into the intermediate 
space between the screening grid 9 and the 
anode 10 instead of into that between the two 
grids. Also with this construction the harin 
ful internal capacity of the tube is nearly 
entirely counteracted. 

Finally, Figure 5 shows a construction in 
which the disc-shaped shields 7 and 8 are Se 
cured to the plate 10 so as to be insulated 
therefrom. In this case the shields are pro 
vided with cylindrical projections which ex 
tend between the two grids, which still adds 
to the effect in view. The shield 8 is con 
ductively connected to the pole wire 2 of the 
cathode 1, and the two shields are electrical 
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ly connected to each other by a strap 12. 
With the type of tetrode under considera 

tion, it is customary to lead out the cathode, 
the screening grid and the plate through the 
foot of the tube (Figs. 1, 2 and 3) and the con 
trol grid alone at the opposite end of the tube. 
Also when applying the invention, this con 
struction will generally be possible and rec 
ommendable. When, however, the anode is 
entirely surrounded by the shields 7 and 8 
and strap 12 as indicated in Fig. 4, in order 
to screen also the outer surface of the plate 
against electrostatic lines of force of the 
leading-in conductors of the control grid, it 
may be constructively more advantageous to 
lead out the control grid at the same end as 
the cathode and the screening grid through 
the foot of the tube and to lead out the plate 
separately at the other end. 
Under determined conditions the arrange 

ment in accordance with the invention may 
afford advantages over the known arrange 
ment mentioned in the beginning, because it is now possible to give the screening grid any 
desired potential without influencing there 
by the screen effect. With the known con 
struction the shields form part of the screen 
ing grid itself or, at any rate, they are elec 
triefly connected thereto so that potential 
variations on the screening grid cause like 
potential variations on the shields. 

It will be evident that the above mentioned 
constructions can be modified in detail with 
out, departing from the principle of the in 
vention. Thus, for example, the insulating 
rings 5 and 6 may successfully be replaced 
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by two or more insulating small blocks which 
are arranged so as to be distributed over the 
circumference of the grids. 
Having now described our invention what 

we claim is: 
1. An electron discharge tube comprising 

a cathode, a control grid surrounding the 
cathode, a screen grid surrounding the con 
trol grid, an anode surrounding the Screen 
grid, and shielding means comprising a pair 
of discs of conducting material substantial 
ly covering the ends of the screen grid to 
shield the control grid from electrostatic 
lines of force from the anode, one of said 
discs being electrically connected to the 
cathode. 

2. An electron discharge tube comprising 
a cathode, a control grid surrounding the 
cathode, a screen grid surrounding the con 
trol grid, an anode Surrounding the screen 
grid, and shielding means comprising a disc 
of conducting material substantially cover 
ing one end of the screen grid and insulated 
therefrom to shield the control grid from 
electrostatic lines of force from the anode, 
said disc being electrically connected to the 
cathode. - 

3. An electron discharge tube comprising 
a cathode, a cylindrical control grid Sur 
rounding the cathode, a cylindrical screen 
grid surrounding the control grid, a cylin 
drical anode surrounding the screen grid, 
and shielding means comprising a pair of 
discs of conducting material substantially 
covering the ends of the screen grid to shield 
the control grid from electro-static lines of 
force from the anode, said discs being elec 
trically connected to each other and to the 
cathode. 

4. An electron discharge tube comprising 
a cathode, a cylindrical grid surrounding 
the cathode, a cylindrical screen grid Sur 
rounding the control grid, a cylindrical anode 
surrounding the screen grid, and shielding 
means comprising a pair of discs of conduct 
ing material, each disc substantially cover 
ing one end of the screen grid and Eg, 8, 
portion extending partly into the space be 
tween the anode and the screen grid to screen 
the control grid from electro-static lines of 
force from the anode. 

5. An electron discharge tube comprising 
a cathode, a cylindrical grid surrounding the 
cathode, a cylindrical screen grid surround 
ing the control grid, a cylidrical anode sur 
rounding the screengrid, and shielding means 
comprising a pair of discs of conducting ma 
terial, each disc substantially covering one 
end of the screen grid and having a portion 
extending partly into the space between the 
anode and the screen grid to screen the con 
trol grid from electro-static lines of force 
from the anode, said discs being electrically 
connected to each other and to the cathode. 

6. An electron discharge tube comprising 
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a cathode, cylindrical screen grid, control 
grid and anode electrodes concentrically 
mounted therein, and shielding means com prising a pair of discs mounta adjacent to 

5 the ends of certain of said electrodes, each 
of said discs being provided with a cylin 
drical portion extending partly into the space 
between two of said electrodes to screen 
the control grid from electrostatic lines of 

10 force from the anode, said discs being elec 
trically connected together and to the 
cathode. 

7. An electron discharge tube gies 
a cathode, cylindrical screen grid, contro 

15 grid and anode electrodes concentrically 
mounted therein, and shielding means com 
prising a pair of discs mounted adjacent to 
the ends of certain of said electrodes, each 
of said discs being provided with a cylin 

20 drical portion extending partly into the space 
between the anode and the control grid to 
screen the control grid from electro-static 
lines of force from the anode, said discs be 
ing electrically connected together and to the 

25 cathode. 
8. An electron discharge tube comprising 

a cathode, cylindrical screen grid, control 
grid and anode electrodes concentrically 
mounted therein and shielding means com 

30 prising a E. of discs mounted adjacent to 
the ends of certain of said electrodes, each of 
said discs being provided with a cylindrical 
portion extending partly into the space be 
tween the anode and the screen grid to screen 
the control grid from electro-static lines of 
force from the anode, said discs being elec 
trically connected together and to the cath 
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