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This invention relates to electron devices, and 
nOre particularly, to method and means of focus 
ing electrons to overconne Spherical aberration. 
More particularly, the invention concerns itself 

With providing an electron lens System in which 
an apertured diaphragm is provided, which dia 
phragm is so shaped to avoid distorting the elec 
trostatic fields comprising the electron lens. 

In the prior art electrostatic electron lenses 
have made use of cylindrical electrodes in which 
One or more apertures might be provided. The 
apertures were provided in planar diaphragms 
and accordingly, where two such electrodes Were 
placed in proximity to each other and had poten 
tials applied thereto to provide the electrostatic 
eld which Serves as the electron lens, consider 

able distortion of the lines of force of this elec 
trostatic field was produced. Accordingly, such 
an electrode system introduces distortions in the 
focusing of electrons which are analogous to 
Spherical and chromatic aberrations, as Well as 
coma in optical systems. 
According to my invention, this is overcome by 

shaping the apertured diaphragms so that no 
distortion of the electrostatic fields is produced. 
To this end, the diaphragm is shaped to have the 
same form as the electrostatic field in which the 
diaphragm is immersed so that the lines of force 
of the electrostatic field are co-incident with the 
diaphragm itself. Under Such circumstances no 
distortion is introduced, and accordingly, electrons 
may be focused free from the above named aber 
rations and distortion. 

Accordingly, the main object of my invention 
is to provide an improved electron optical System. 
A further object of my invention is to provide 

an electron optical system in which electrodes 
have non-planar diaphragms. 
A still further object of my invention is to pro 

wide electrode structures for electron optical sys 
tems in which the diaphragans are shaped to coin 
cide with the electrostatic fields which focus the 
electrons. 
A still further object is to provide electrode 

structures having diaphragins in which the dia 
phragin has the same shape as an equi-potential 
electrostatic surface. 
Other objects of ny invention will become ap 

parent from reading the description in conjunc 
tion. With the dra Wing. 

In describing my invention in detail, reference 
will be made to the drawing, in which Fig. 1 shows 
an electrode Systern for purposes of explaining the 
invention, while 

Figs. 2 and 3 show one embodiment of my in 

(C. 250-162) 
vention in which a non-planar apertured dia 
phragm coinciding with an equi-potential elec 
troStatic surface is provided. 
In Fig. 1. I have shown a cathode ray tube in 

which is positioned an electron gun comprising 
an indirectly heated cathode, a focusing or con 
trol electrode 3, a first anode 5, a second anode 7, 
and a luminescent screen 9. A source of poten 
tial 2 supplies potentials to the various electrodes 
through a voltage divider 23. Due to the differ 
ence in potential Supplied to the electrodes 5 and 
2, electrostatic fields will be set up between these 
two electrodes which will result in equi-potential 
Surfaces of approximately spherical form as 
shown by the dotted lines in Fig. 1. If, for ex 
ample, it was desired to place a diaphragm at the 
end of the electrode 5 with an aperture therein 
in order to restrict the ray for producing finer 
focus, the introduction of a planar diaphragm 
Would change the distribution of the electrostatic 
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lines of force So that there would result instead of 
Spherical equi-potential surfaces equi-potential 
surfaces having a distorted form different from 
those of a sphere. Accordingly, the electrons 
from the Cathode would not be focused upon 
the target electrode 9 properly. However, by 
making the diaphragm spherical in form such as 
shown in Fig. 2 where the diaphragm 9 is ap 
proximately Spherical in shape, no distortion of 
the equi-potential surfaces takes place, and ac 
cordingly, the electrons pass through a plurality 
of Substantially Spherical equi-potential surfaces 
close to an axis of symmetry. Under such con 
ditions, there is, in effect, provided a corrected 
electron Optical lens which is free from spherical 
and chromatic aberrations, as well as coma. 
In Fig. 2, I have shown a further electrode 3 

provided in the form of an electrical conducting 
Surface mounted on the Wall of the envelope . 
Where it is desired to use a different configuration 
of the electrodes 5 and 7 such that the equi 
potential surfaces would have a different form 
than those of spheres, then the diaphragm is may 
take on a different form. For example, if the 
equi-potential Surfaces are parabolic in form, then 
the diaphragm i9 instead of being a spherical sur 
face of revolution would be a parabolic surface. 
Or if elliptical equi-potential surfaces are provided, 
then the diaphragm 9 is made elliptical in shape. 
In other words, the diaphragm takes the shape 
of the electrostatic field which would be provided 
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in the absence of the diaphragm. Under such 
conditions, there is no deformation of the poten 
tial field and the electrons are actually focused 
upon the luminescent Screen. 55 
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Under such conditions where it is desirable that 

the aperture in 9 constitute the object plane, an 
image of Which is to be focused upon a fluorescent 
Screen or target electrode, then the potentials may 
be suitably varied such that the aperture shall 
lie in the object plane and further electrodes may 
be positioned intermediate the diaphragm 9 and 
the Screen 9 to provide an optical system pro 
ducing an image of the aperture in 9 on the 
Screen 9. 

Having described my invention, what I claim is: 
1. An electron lens comprising a first cylindrical 

electrode, a second cylindrical electrode partially 
surrounding one end of the first cylindrical elec 
trode, and a spherical apertured diaphragm. Sub 
stantially closing the surrounded end of the first 
cylindrical electrode said diaphragm extending 

2,225,901 
within the surrounded end of said first cylindrical 
electrode, 

2. In a cathode ray tube, an electron lens Com 
prising a first cylindrical electrode, a second cy 
lindrical electrode surrounding one end of the 
first cylindrical electrode, both of said electrodes 
being adapted to set up in the region of the Sur 
rounded electrode, an electrostatic field having a 
predetermined form of equi-potential surfaces, 
and a non-planar apertured diaphragm. Substan 
tially closing the surrounded end of said first cy 
lindrical electrode and extending within the first 
cylindrical electrode having its Surface congruent 
With one of the said predetermined equi-potential 
surfaces whereby the aberrations of the lens are 
reduced. 
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