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1. 
This invention relates to electron guns such 

as are used in cathode ray tubes for the purpose 
of generating electron beams, and of focussing 
them at least mainly by electrostatic fields. 
One of the objects of the invention is to pro 

duce an exceptionally fine crossover in the elec 
tron beam. 
In an electron gun according to the invention, 

the first anode and the control electrode, which 
serve with the cathode to establish the first elec 
tron lens, each consist of an apertured disc elec 
trode having a cup portion surrounding the aper 
ture, formed by dishing and disposed convex 
towards the cathode, and said anode and Con 
trol electrode are so arranged that the aperture 
of the anode is situated within the cup portion 
of the control electrode. 
An object of a preferred form of the invention 

is to focus the electron beam into a fine Spot 
on a target such as a fluorescent screen. This 
may be effected by employing a single or uni 
potential lens to produce on the target an image 
of the crossover. Preferably the potential of 
the first and last electrodes of this lens is equal 
to that of the first anode and thereby the intro 
duction of a third lens between the first lens 
and the unipotential lens is avoided. A direct 
connection may be made between said electrodes 
and the first anode, either inside the tube or in 
an external circuit. 
The appended drawing shows in Fig. 1 a Cross 

sectional view of an electron gun structure in a 
cathode ray tube embodying principles of the 
present invention, while Fig. 2 shows diagram 
matically a cathode ray tube embodying a modi 
fied form of the invention. 
Cathode is of a conventional type having 

a flat active surface disposed perpendicular to 
the axis 90 of the gun. Control electrode 2 con 
prises a cup portion 2 convex towards the cath 
ode . This cup is formed by dishing. In the 
middle of the bottom of the cup is an aperture 
22. 
The first anode 3 has a cup portion 3 Convex 

towards the cathode, also formed by dishing. In 
the middle of the bottom of this cup is an aper 
ture 32. This aperture 32 lies within the cup 
portion 2 f of control electrode 2. 

In a specific example of a gun according to 
the invention, which has been found to operate 
Satisfactorily, the cups 2 and 3 of the elec 
trodes 2 and 3 are both of part-spherical form 
and have equal radii of 3.17 mm. The diameter 
Of the aperture 22 in the control electrode is 
0.8 mm. and that of the aperture 32 in the first 
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anode is 1.8 mm. The depth of the cup in the 
control electrode is 2.07 mm. and that of the 
cup in the first anode is 1.87 mm. 
The spacing between the aperture of the con 

trol electrode and the cathode surface is 0.3 
mm. The spacing between aperture of the first 
anode and that of the control electrode is 1.50 
The crossover is formed within the cup of 

the control electrode and near the aperture of 
the first anode. 
The beam diverges from the crossover as it 

passes into a tubular second anode 4. A single 
lens is formed by the electrostatic field between 
second anode 4, final anode 5 and the decel 
erating electrode 6; anodes 4 and 5 being main 
tained at equal potential, the highest potential 
in the gun and preferably equal to that of the 
first anode 3, while electrode 6 is maintained at 
a lower potential. The arrangement of poten 
tials is indicated generally in Fig. 2 by the sign 
and number of the polarity marks adjacent the 
various leads. 
The electron beam leaves the electron gun 

through aperture 5 of final anode 5 and the 
beam is now in a form convergent towards a fine spot. 

It has been found convenient and effective to 
Work this tube with the following electrode volt 
ages relative to cathode: 

Control electrode 2-------- 2 to 50 volts negative 
First anode 3------------- 
Second anode 4----------- 
Final anode 5------------- 
Decelerating electrode 6--- 270 volts positive 

2,000 volts positive 

An image of the crossover is then produced at a 
distance from final anode 5 about seven times 
the distance of that anode from the first anode 3. 
The electron gun which is shown in cross 

section in Fig. 1 of the drawing may be modified 
as shown in Fig. 2 by the introduction of an ad 
ditional apertured disc electrode 4 located be 
tween anodes 3 and 4 and directly connected 
to the latter this electrode having an aperture 
42 of diameter 1.8 mm. The divergent beam is 
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masked down by this additional electrode so that 
electrons do not impinge on the decelerating 
electrode 6. Undesirable secondary emission 
from electrode 6 is thus avoided. 
In Fig. 2 I have indicated the electron gun 

structure as being mounted within neck portion 
60 of cathode ray tube envelope 6. 

I claim: 
1. A cathode ray tube having an electron gun 
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arrangement including a cathode for generating 
a stream of electrons and electrostatic lineans for 
focussing said stream, said electrostatic i3eails 
including an apertured disc control electrode 
having a cup portion surrounding the agei tire 
thereof and disposed with its convex Side a d 

5. 

jacent said cathode, and an apertured disc first 
anode having a cup portion Surrounding the aper 
ture therein and disposed with its convex poi 
tion within the cup portion of said controi eitec O 

trode, and means forming a unipotential lens for 
converging said stream to a fife spot includirig in 
succession a tubular second anode, an apertured 
decelerating electrode aind an agertured- firial 
anode, said decelerating electrode and final anode. lis 
being cup-shaped and having their cupped sides 
adjacent one another. 2. A cathode ray tube having an election gun 
arrangement including a cathode for generating 
a stream of electrons and electrostatic means for 
focussing said stream, said electrostatic means 
including an apertured disc control electrode hav 
ing a cup portion surrounding the aperture there 
of and disposed with its convex side adjacent said 
cathiode, and an apertured disc first anode hav 
ing a cup portion surrounding the aperture there 
in and disposed with its convex portion within 
the cup portion of said control electrode, and 
means forming a unipotential lens for converg 
ing said stream to a fine spot including in suc 
cession a tubular second anode, an apertured de 
celerating electrode and an apertured final anode, 
said decelerating electrode and final anode being 
cup-shaped and having their cupped sides adja 
cent one another, the first and last electrodes of : said lens having a potential applied thereto equal 
to that of said first anode. 

3. A cathode ray tube having an electron gun 
arrangeigent including a cathode for generating 
a stream of electrons and electrostatic means for { 
focussing said stream, said electrostatic means 
including an apertured disc control electrode hav 
iing a cup portion surrounding the aperture there 
of and disposed. With its convex side adjacent 
said cathede, and an apertured disc first anode : 
having a cup portion surrounding the aperture 
therein and disposed with its convex portion 
within the cup portion of said control electrode, 
and means forming a unipotential lens for con 
verging said stream to a fine spot including in 
Succession a tubular Second anode, an apertured 
decelerating electrose. and an apertured final 
anode, said deceleratihg electrode and final anode 
being cup-shaped and having their cupped sides 
adjacent one another, the first and last electrodes of said lens having a potential applied thereto 
equal to that of said first anode, the intermediate 
electrode of said lens having a lower potential 
applied theretó. 4. A cathode ray tube having an electron gun 
arrangement including a cathode for generating 
a stream of electrons and electrostatic means for 
focussing said stream, said electrostatic means 
including an apertured disc control electrode hav 
ing a cup portion surrounding the aperture there 
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of and disposed with its convex side adjacent said 
cathode, and an apertured disc first anode hav ing a cup portion surrounding the aperture there 
in and disposed with its convex portion within 
the cup portion of said control electrode, and 
means forming a unipotential lens for converging 
said stream to a fine spot including in succession 
a tubular second anode, an apertured decelerating 
electrode and an apertured final anode, said 
decelerating electrode and final anode being cup 
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4. 
shaped and having their cupped sides adjacent 
one another, the first and last electrodes of Said 
!ens being connected to said first anode. 

5. A cathode ray tube having an electron gun 
arrangement including a cathode for generating 
a stream of electrons and electrostatic means for 
focussing said stream, said electrostatic means 
including an apertured disc control electrode hav 
iiag, a cip-portion surrounding the aperture there 
of and disposed with its convex side adjacent said 
cathoide, and an apertured disc first anode hav 
iiig a cupportion Surrounding the aperture there 
in and disposed with its convex portion within 
the cup portion of Said control electrode, and 
Kiaeans forming a unipotential lens for converg 
ing said stream to a fine spot including in succes 
Sion a tubular second anode, an apertured de 
celerating electrode and an apertured final anode, 
Said decelerating electrode and final anode being 
clip-shaped and having their cupped sides adja 
cent one another, the first and last electrodes of 
said lens being connected to said first anode, the 
intermediate electrode of said lens being con 
rected to a source of potential lower than that 
of said first anode. 6. A cathode ray tube having an electron gun arrangement including a cathode for generating 
a stream of electrons and electrostatic means 
for focussing said stream, said electrostatic 
means including an apertured disc control elec 
trode having a cup portion surrounding the ap 
erture thereof and disposed with its convex side 
adjacent said cathode, and an apertured disc 
first anode having a cup portion surrounding 
the aperture therein and disposed with its con 
vex portion within the cup portion of said con 
trol electrode, and means forming a unipoten 
tial lens for converging said stream to a fine 
Spot including in Succession a tubular second 
anode, an apertured decelerating electrode and 
an apertured final anode, said decelerating elec 
trode and final anode being cup-shaped and . 
having their cupped sides adjacent one another, 
and means for preventing Said stream from in 
pinging on the intermediate electrode of said 
lens. 

7. A cathode ray tube having an electron gun 
arrangement including a cathode for generat 
ing a stream of electrons and electrostatic means 
for focussing said stream, said electrostatic 
means including an apertured disc control elec 
trode having a cup portion surrounding the ap 
erture thereof and disposed with its convex side 
adjacent said cathode, and an apertured disc 
first anode having a cup portion surrounding 
the aperture therein and disposed with its con 
vex portion within the cup portion of said con 
trol electrode, and means forming a unipoten 
tial lens for converging said stream to a fine 
spot including in succession a tubular second 
anode, an apertured decelerating electrode and 
an apertured final anode, said decelerating elec 
trode and final anode being cup-shaped and 
having their cupped sides adjacent one another, 
and means for preventing said stream fromim 
pinging on the intermediate electrode of said 
lens, including an apertured disc electrode foll 
lowing said first anode and connected to said 
tubular anode. 

8. A cathode ray tube having an electron gun 
arrangement including a cathode for generat 
ing a stream of electrons and electrostatic 
means for focussing said stream, said electro 
static means including an apertured disc control. 
electrode having a cup portion surrounding the . 

  



2,484,721 
5 

aperture thereof and disposed with its convex 
side adjacent said cathode, and an apertured 
disc first anode having a cup portion surround 
ing the aperture therein and disposed with its 
Convex portion within the cup portion of Said 
control electrode, and means forming a unipo 
tential lens for converging said stream to a fine 
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Spot including in Succession a tubular second 
anode, an apertured decelerating electrode and 
an apertured final anode, said decelerating elec 
trode and final anode being cup-shaped and 
having their cupped sides adjacent one another, 
and means for preventing said stream from in 
pinging On the intermediate electrode of Said 
lens, including an apertured disc electrode foll 
lowing said first anode and having a potential 
applied thereto equal to that of said tubular 
anode. 

HLARY MOSS, 
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