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. This invention relates to electron discharge devices and 
particularly to such devices of the cathode ray type. 

Cathode ray tubes as presently made comprise a gen 
erally conical envelope having a coated screen on its 
large forward end and a rearwardly extending tubular 
neckportion at its rearward end; this tubular portion con 
tains the electron gun assembly including a heated cathode 
at the rearward end thereof, a number of focusing, modu 
lating, accelerating, etc., electrodes in the intermediate 
portion of the gun, and deflection plates at the forward 
end of the gun (or magnetic deflection yokes). Leads 
are brought from these elements through a header, seal 
to a terminal base or plug attached to the rear end of 
the tubular portion. Where the cathode ray tube is to 
be used for high frequency work, the capacity of rela 
tively long leads from the forwardly-located deflection 
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plates to the rear base may be undesirable, and in some 
cases separate leads are brought out from the deflection 
plates and other forwardly located elements of the gun, 
through the wall of the envelope near the forward end 
of the tubular neckportion. However, this requires hand 
manufacture and assembly and is expensive and time 
consuming. Furthermore, the presence of a terminal 
plug on the rear end of the tube adds to the material and 
manufacturing cost and to the length of the cathode ray 
tube, which dimension is often a limiting factor in space 
design of equipment using the tube. 

It is a primary object of the present invention to over 
come the present disadvantages and eliminate the rear 
wardly extending base plug. According to the invention, 
the electron gun leads are brought out to a separate an 
nular header near the forward end of the gun, and 
through which the gun passes. The inner rim of this 
header is sealed to the tubular neck portion to form a 
unitary assembly, the gun being supported in and by the 
tubular neck portion to form a sub-assembly of gun, 
header and neck portion. This sub-assembly is then 
joined to the envelope by sealing the outer rim of the 
header to the small end of the envelope. The header 
carries all of the necessary terminals sealed into it. 
Since the header is near the forward end of the gun, the 
high frequency deflection plate leads are very short, while 
the longer leads extend to the cathode and focusing or 
beam collimating electrodes, etc., which are not high 
frequency components. • 
The header is essentially an annular disc bearing a 

circular configuration of terminals, which may be of pin 
plug type to directly mate with an annular female socket 
fitting over the neck portion. The header is preferably 
fabricated as a unitary flared portion of the neck, which 
thus reduces the cost of manufacture and assembly. 

I. Another advantage of the invention is that it provides 
a standard sub-assembly consisting of electron gun, 
header and neck tube which may be used with a variety 
of different sized envelopes, to which the sub-assembly 
may be attached by a simple sealing operation which 
can be performed by known types of automatic ma-. 
chinery. A further advantage is that the sub-assembly is 
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more rugged than the present electron gun assembly by 
itself, since the electron gun is firmly supported in the 
tubular neckportion and accurately aligned therewith, so 
that it is only necessary to correctly position the tubular 
neck portion with respect to the small end of the en 
velope to accurately align all of the elements. 
A further advantage is that the envelope can be more 

readily prepared by internally coating its front face with 
fluorescent screen material, and its side walls with the 
conventional coating of graphite or similar material, 
since these materials can be inserted through the larger 
rear. portion of the envelope, rather than through the 
narrow and more remote bottom of the neck portion. 
Another advantage is that the novel construction re 

quires fewer parts and is more readily adapted to manu 

tion; it is also more readily adapted to standardization. 
The specific nature of the invention as well as other 

objects and advantages thereof will clearly appear from 
a description of a preferred embodiment as shown in the 
accompanying drawing, in which: - 

Fig. 1 is a sectional view of a cathode ray tube em 
bodying the invention; 

Fig. 2 is a view partly in section of the unitary sub 
assembly comprising the neck, header and electron gun; 

Fig. 3 is an enlarged sectional view of a modified 
form of the invention using a metal neck portion; . 

Fig. 4 is a sectional detail showing one way of holding 
a pin in the header; and - . 

Fig. 5 is a sectional partial view showing a modifica 
tion. l 

Referring to Fig. 1, the cathode ray tube according to 
the invention has the usual face plate or screen 2 formed 
as the face end of an envelope or flask 3, which tapers 
down to a relatively reduced portion 4, as is conven 
tional in cathode ray tubes. This portion of the tube is 
of standard construction, and it will be understood that 
it may be made entirely of glass, or may be made of 
metal with a glass face plate 2 sealed thereto, in ac 
cordance with standard construction. Similarly, the face 
plate 2 of the tube, which is coated on the interior with 
a fluorescent material, may be either circular, rectangular, 
or any other desired shape, in accordance with known 
practice. 

In accordance with standard construction, the reduced 
portion of the envelope usually is extended rearwardly 
for a considerable distance in order to house the electron 
gun, the leads for which are brought out at the base end 
of the tube, usually to an insulating plug provided with 
contact pins. In the present invention, the electron gun 
structure is housed in a separate tubular housing 7, com 
pletely closed at its rearward end, and flaring outwardly 
at its forward end to comprise an annular flange 8 bear 
ing a number of conductive terminal pins 9 which extend 
therethrough as shown, in hermetically sealed fashion. 
This, together with the necessary insulation characteristic, 
can be obtained by using known metal-glass seals, or in 
any other known fashion. The gun tube 7 may be made 
of glass, in which case the terminals 9 will be insulated 
from each other by the material of which the tube is 
made; however, the gun tube 7 may also be made of 
metal, as shown in Fig. 3, at 7, and the annular header, 
instead of being formed as a flange on the tube, may be 
a separate glass annular disc 8', which supports, seals, 
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, mum strength and ruggedness, although the all-glass 

and insulates the circular array of terminals 9. It will 
be apparent that the entire tube 7 could be metal, with 
an outwardly turned metal flange exactly similar in shape 
to that shown in Fig. 1 at 8, the terminals 9 being sup 
ported on the metal flange or header by glass beads, as 
shown at 10 in Fig. 4. This construction has the maxi 

header construction has the advantage of a greater sur 
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leads constituting all of the leads from the electron gun 
to the exterior of the tube, said tube being free of termi 
nal members at its closed end. 

3. An electron gun sub-assembly constituting an elec 
tron discharge device comprising electron-producing ele 
ments, controlling-electrode elements, supporting and 
mounting means retaining said elements in a desired axial 
alignment, a tubular housing closed at the rear end there 
of and open at the forward end thereof, said tubular hous 
ing supporting said electron-producing elements, an an 
nular header sealed at its inner rim to the open end of 
said tubular housing and flaring outwardly from said 
rim, said annular header having a plurality of preformed 
and prepositioned rigid conductive male terminal pins 
hermetically sealed in said header, said pins extending 
through said header generally parallel to the axis of said 
tubular housing, and a plurality of electrical leads from 
said electron-producing elements and electrode elements 
to respective ones of said terminal members, and con 
nected to the front ends of said terminal members. 

4. The invention according to claim 1, said male ter 
minal pins extending through said header in a direction 
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generally parallel to the axis of the tubular gun chamber, 
and an annular female plug mating with said terminal 
pins, said plug loosely surrounding said tubular chamber. 
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