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2 Claims. (CI. 250-27.5) 
i The present invention relatesto an arrange- cathode from the opening edge of the Wehnelt 
ment for producing concentrated pencil of elec- cylinder H facing the anode Amust be less than 
tron rays within an electron tube, and more par- half the diameter of the cylinderb, as is shown 
ticularly, in a Braun or cathode ray tube. by the eXpreSSion. 

5 More specifically, the invention relates to the b 
construction of electrodes, particularly foruSe in a< 
cathode ray or Braun tubes by Which a concen 
tration of the electron ray is obtained Which is 
as sharp as possible. It is known that the cOn 

10 centrating action of a gas under Suitable preSSure 
in the discharge tube can be enhanced consider 
ably by means of separate negativelybiased con 
centrating electrodes. Such an electrode is for 
instance a cylinder including the electron Source, 

15 as has been Suggested by Wehnelt. It has also 
been suggested to provide between the source of 
electrons and the anode having the shape of a 
shutter, a flat or curved electrode With an Open 
ing enabling the reaction of the anode potential 

20 upon the cathode. 
It has been found that With the application of 

such concentration electrodes an optimum effect 
of the electrode potentials upon the Sharpness of 
the ray is Secured if the distance of the Source 

25 of electrons from the opening edge of the con 
centration electrode arranged in front of the 

The invention is further explained With refer 
ence to Fig. 2. A negatively biased enclosure 
electrode H, which is the Wehnelt cylinder, is 10 
shown again. Inside of this cylinder or electrode 
His arranged an indirectly heated cathode K. 
The heating of the cathode body K can, for in 
stance, be effected by heat conduction, heat radi 
ation, or by electron bombardiment. The anode 15 
having the shape Ora Shutteris again arranged 
i front of the anode of the Cylinder H of Which 
the diameter may be designated as d. While it 
is easily possibleto form the actual emitting ma 
terial, for instance, the Oxide spot O, upon the 
cathode With point like dimensions, the metallic 
surface upon Which the emitting Oxide point is 
arranged and which simultaneously acts as an 
equi-potential cathode, has stilla cross section 
having a certain surface extension. This poten 
tial Surface produces Within the Wehnelt cylinder 

anode isapproximately halfthe diameter of the a change inhe corse ºf the, lineso force, as openingas explainedin copending application of Cºpard With a pºtentia poi. In place of the 
teapplicantMichelssen. serial No. 627927. nied Wehmet cinde a surfacelike even, o curved 

30 August 8, 1932. concentration electrode may be disposed between 
rhisrule ispractically applicable in particular tecathode and thenode. 

when considering the source ofelectronsas being novº, inspite othe Surface like cross Section 
I f the cathode, a sharp electron ray should be approximately point like in regard to its effect º 2 

upon the co of the inesofforcevithin the obtained by the concentrating action of the con 
35 cilinder This assumption mayinsome casesbe entration electrode itis necessary accordingto 

oractically approached, as in the case of directy the Presentinvention that the distance bof the 
eated electronsources. In mostcases, hovever, emitting point from the edge of the concentra 

this assumption does not practically hold true, tion electrode disposed In front of the anode, is 
particularifor instance when indirectlyheated greaterthante dimension obtained from the 

4o oxide cathodesare used. Ithas been found that square rºot of the Surface area of the cross sec in orderto attainanoptimum effect of concention othecathode body Sodesigned, the rela 
tration of the cathoderays a further require- ionship between the various dimensions may be 
ment must be fulled whereby the special exten- eXpressedas follºws: The distance of the emit 
sion of thebody of the cathode isconsidered. ing points from the edge of the Wehnelt cylinder 

45 Such an arrangement fo the subject matte isless than half the diameter of the Wehnelt neen : rimS Gne SLOJect matter Cylinderbut greaterthan the dimensions obtained 
ir i se i - from the square root of the surface area of the in::Strated by the accompany cross-Section of the emitter. Mathematically ex 

Fig. showsone arrangement ofelectrodes; and pressed thisis 
O Fig. 2 shows a preferred form according to the > b>vra. M 50 

- present invention. 2 
Referring now to the drawing, and first to If, for instance, the concentration electrode has 

Fig. 1, the cathode K, for example, is Surrounded an opening or the Wehnelt cylinder has a diame 
by the enclosure electrode H. The anode elec, ter of 11 mm. and the cylindrical cathode body 

º trode is designated as A. The distance a of the has a diameter of 3 mm., for example, tests have 55 
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2 
shown that, by the mentioned dimensions, the op 
timum dimension for the distance b is about 5 
mm. Smaller distances increase the requirement 
of the negative biasing potential of the cylinder 
in order to attain the most favorable concentra 
tion. For larger distances the course of the lines 
of force beconnes unfavorable tosuch an extent 
that a formation of a sharp ray is no longer 
possible. 

For Cylindrical cathode bodies the invention 
may also be defined in that the distance-b must 
be greater than the diameter of the cathode body 
atright angle to its axis. . . 
Having now described our invention, We claim. 

and desire to secure by Letters Patent the follow 
ling: 

1. A cathode raytube having means to produce 
a concentrated electron ray pencil comprisingan 
envelope including a source of cathode rays, an 
anode electrode, a concentrating electrode sur 
rounding the source of cathode rays and pro 
truding beyond the source in the direction of the 
anode, said concentrating electrode member hav 

2,003,301 
ingits edge portion nearest the anode protruding 
beyond the Source of cathode rays for a distance 
Which is greater than the dimension obtained 
from the Square l'oot of the Surface area of the 
cross-Section of the cathode Source taken at right 
angles to its axis and less than half the aperture 
diameter of said concentrating electrode. 

2. A cathoderay tube having meansto produce 
a concentrating electron ray pencil comprising 
an envelope including a cylindrical Source of 
cathode rays having an emitting surface coating 
atone end thereof, an anode electrode, a tubular 
concentrating electrode surrounding the source 
and protruding beyond the Source in the direc 
tion of the anode, said concentrating electrode 
protruding beyond the source of the cathode rays 
for a distance such that its edge portion nearest 
the anode is spaced a greater distance from the 
source than the diameter of the source and less 

10 

than half the aperture diameter of said concen- 2º 
trating electrode. 
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