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United States Patent Office 3,284,655 
Patented Nov. 8, 1966 

3,284,655 CATHODE RAY TUff VESH ASSEMBLY SUP. 
PORTED BETWEEN ENVELOPE SECTIONS 

Frederick G. Oess, Oceanside, Calif., assignior to Hughes 
Aircraft Company, Culver City, Calif., a corporation of 
Delaware 

Filed June 10, 1963, Ser. No. 286,568 
2 Claims. (CI. 313-286) 

This invention relates to electronic vacuum tube appa 
ratus and to means and methods for mounting electrode 
structures therein. More particularly, the invention re 
lates to cathode ray tubes of the direct-viewing storage 
type and to means and methods for mounting mesh stor 
age targets and the like therein. 
There are many types of cathode ray tubes in which a 

target structure comprising a metallic mesh or screen 
must be mounted radially across the tube envelope so as 
to be substantially normal to the tube axis. While de 
scription herein will be principally with respect to direct 
view storage tubes, it will be understood that this is by 
way of example only and that the invention may be prac 
ticed to advantage in other types of cathode ray tubes such 
as frequency scan converters, for example. In direct 
view storage tubes a mesh target is provided in order to 
provide a storage surface capable of retaining a charge 
pattern thereon for the purpose of controlling the pas 
sage therethrough of electrons. In general, such tubes 
utilize one or more electron guns for scanning the storage 
target to thereby establish a desired charge pattern in 
accordance with information signals. This charge pat 
tern in turn controls the passage of a flood beam of elec 
trons which cover the storage target in blanket fashion 
and are able to penetrate through the interstices of the 
mesh wherever a positive potential storage charge ob 
tains, for example. Many direct-view storage tubes of 
this type utilize the phenomena of secondary emission 
from a coating on this storage tube mesh to permit elec 
trical charging of the coating by the scanning electron 
beam. The secondary electrons thus emitted from the 
storage target must be collected. It is customary that 
these secondary electrons be collected by a collector 
screen or mesh likewise mounted within the tube enve 
lope and extending radially thereacross parallel and ad 
jacent to the storage target mesh. It is also desirable in 
some instances to provide still another screen in such tubes 
for the purpose of repelling ions away from the storage 
target which would otherwise cause an undesired charg 
ing of the storage target by ion currents. 

In the past, the practice has been to mount such screens 
or meshes on relatively rigid support rings usually of 
stainless steel which rings are then fastened by multiple 
insulated pin structures into the tube envelope. Such 
ring structures for mounting mesh targets are shown in 
Patent No. 2,928,970 to K. R. Hesse and assigned to the 
instant assignee. It will be appreciated that the use of 
such ring supports protruding into the chamber of the 
tube envelope reduces the total area available within the 
tube envelope for target purposes. In addition, where 
more than one such mesh is to be mounted in the enve 
lope fabrication must be sequential; that is, the innermost 
mesh and ring must be secured in place to the insulated 
pins in the tube envelope as by welding or the like fol 
lowed by a similar mounting of the additional screens. 
It will be appreciated that accurate spacing and align 
ment are to a large extent determined by the skill of the 
fabricator. Also, such structures add to the expense of 
manufacture because of the dependence upon the opera 
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2 
tor's skill and the sequential assembly technique required. 
Furthermore, the inclusion of support rings protruding 
within the tube envelope make it more difficult to outgas 
the tube. If magnetic materials are used for such Sup 
port structures, then distortion of slow moving electron 
beams such as flood electrons in storage tubes results. 
Such extraneous magnetic materials may also adversely 
effect the precise register of the higher velocity Writing 
beams. 

It is, therefore, an object of the present invention to 
provide an improved cathode ray tube apparatus and mesh 
target assembly therefor. 
Another object of the invention is to provide an im 

proved cathode ray tube apparatus having mesh target 
structures therein without having support rings and the 
like protruding within the evacuated chamber of the cath 
ode ray tube. 
These and other objects and advantages of the invention 

are realized by mounting and securing the periphery of 
a mesh target to a support ring and then mounting the 
ring substantially entirely within the wall of the tube enve 
lope. The tube envelope initially comprises two separate 
portions which are sealed to each other with the ring 
which supports the mesh being disposed between these 
envelope portions. 
The invention will be described in greater detail by ref 

erence to the drawings in which: 
FIGURE 1 is an elevational view of the end portion 

of a cathode ray tube envelope showing mesh targets 
mounted therein according to the invention; 
FIGURE 2 is an elevational view in section showing 

in detail the mounting of a mesh target assembly between 
portions of the wall of the tube envelope with an elec 
trode connection to the target assembly; 
FIGURE 3 is a plan view of a mesh target assembly 

in accordance with the invention; 
FIGURE 4 is a partial plan view in section showing 

a mesh target assembly mounted into the wall of a tube 
envelope according to the invention and the method of 
making an electrode connection to the screen; and 
FIGURE 5 is an elevational view partly in section of 

a direct view cathode ray storage tube embodying mesh 
target structures according to the invention. 

Referring now to the drawings and to FIGURES 1 and 
2 in particular, the invention will be described in connec 
tion with the fabrication of a direct view storage tube hav 
ing a storage target therein. In FIGURE 1 is shown a 
section 2 of the cylindrical envelope for forming the ulti 
mately evacuated chamber of such an electronic vacuum 
tube. The section 2 comprises a first envelope-forming 
member 4 having an end-plate 6 usually termed the 
"faceplate.” The envelope section 2 may also include 
Second and third envelope-forming members 12 and 14. 
A viewing screen (not shown) comprising a layer of 
phosphor material may be disposed on the inside surface 
of the face plate 6 as is common practice in visual display 
cathode ray tubes. According to the invention the stor 
age target 8 may comprise a substantially planar screen 
having 250 or more meshes per inch and a coating of 
dielectric material (not shown) such as magnesium fluo. 
ride disposed on one surface thereof. The storage dielec 
tric coating is generally disposed on the surface facing 
the electron gun structure which is provided in the neck 
portion at the other end of the tube envelope (not shown). 
The storage screen 8 may be circular and have 

a diameter greater than the internal diameter of the 
cylindrical envelope section 2 of the cathode ray tube. 
In practice a screen having a diameter about equal 
to the outside diameter of the envelope is utilized 
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in order to facilitate the positioning of the screen during 
the subsequent processing and mounting thereof in the 
envelope wall. The screen is affixed to a circumferential 
ring 22 whose internal diameter preferably exceeds the 
inside diameter of the tube envelope section 2. The out 
side diameter of the ring 22 may be about equal to or 
less than the outside diameter of the envelope section 2 
so as to not protrude outside the envelope after having 
been permanently secured in place in the envelope Wall. 
Before mounting the target 8 in position across the open 
end of the tube envelope member 4, for example, glass 
frit, which may be in powdered form, is applied over the 
edge portions of the envelope wall member thereat. It 
may be desirable to pre-wet or coat the edge of the tube 
envelope member 14, for example, which is to be joined 
to the envelope member 4. The target 8 is then placed 
in position across the envelope member 4 with the Sup 
port ring 22 contacting the edge thereof. The envelope 
member 14 may then be mounted in place over and in 
contact with the ring 22 of the target 8 so that the edge 
portions of the envelope members 4 and 14, for example, 
may abut and be hermetically joined or sealed by heating 
the assembly in an inert or non-reducing atmosphere such 
as dry nitrogen, for example. As used herein the term 
"abut" is intended to mean touching and near-touching 
and includes overlapping and non-overlapping arrange 
ments although overlapping configurations may not be 
particularly desirable. 

In a typical application, a tube envelope of soft glass, 
such as Corning glass it 0120, made and sold under this 
designation by the Corning Glass Works of Corning, New 
York, was employed. The envelope members were 
sealed by heating the assembly for one hour between 420 
and 440 C. It is preferable to preheat the assembly 
to these temperatures at the rate of 3 per minute and to 
allow the assembly to cool at the same rate in order to 
avoid shock and stress to the glass. 
The frit used to achieve the seal may be any low tem 

perature sealing glass which has a coefficient of thermal 
expansion substantially equal to that of the envelope glass. 
Such frits are well known and are commercially available 
as "solder glass' and may comprise powdered glass dis 
persed in a binder such as amyl acetate to provide a pow 
dered glass adhesive material of paint-like consistency. 
As suggested previously it may be desirable to incor 

porate tWO or more target structures within a cathode ray 
tube envelope. The manner in which this may be 
achieved according to the present invention is also shown 
in FIGURE 1, wherein an additional screen target 10, 
which may be a collector electrode for example, is pro 
vided. Where such multiple screen target structures are to 
be provided, one may be placed over the open end of the 
envelope member 4 containing the faceplate portion 6 as 
described previously, while, the other target structure, 
such as the collector electrode 10, may be disposed over 
the open end of the matching envelope member 12. 
After the application of the powdered glass adhesive or 
frit at the proper edge portions of the envelope members, 
a third envelope member 14 of the same material as the 
envelope members 4 and 12 may be disposed between 
these envelope members with their edge portions abutting 
as shown. The edge portions of the envelope member 
14 may also be precoated with the powdered glass ad 
hesive. The assembly is then fused and sealed by heat 
ing as described previously. The use of such a third en 
velope member 14 permits accurate and automatic spac 
ing between the screen structures and this envelope mem 
ber is therefore called a "spacer ring.” 

In most cathode ray tubes employing such mesh target 
Structures as described, it is desirable that external elec 
trical connections thereto be provided. This may be 
accomplished as shown in FIGURES 2 and 4. The elec 
trical connection, which may constitute a wire 16, is 
placed between abutting edge portions of the envelope 
members and in contact with the ring support portion 
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4 
22 of the desired screen target such as the storage screen 
8, for example. In order to enhance such contact the 
wire may be provided with an angled portion 16' which 
also facilitates anchoring the wire during and after the 
sealing operation. It may also be desirable to include 
a conductive frit 18 in the seal area to ensure good elec 
trical connection between the wire 16 and the ring sup 
port member 22. Such conductive frits are well known 
and may comprise a mixture offinely divided gold or silver 
and the solder glass described previously. Except for the 
incorporation of the conductive frit 18, the sealing of the 
screen structures into the envelope wall may be accom 
plished with the use of the glass frit 20 as described 
previously. 

It may also be generally desirable to bevel the edges 
of the envelope members and/or spacer ring member 
14 to be joined as shown in FIGURE 2. Such bevelling 
is employed to avoid sharp glass corners which might 
constitute stress points adding to the fragility of the seal. 
The formation of excessive frit overhang or beads is also 
prevented or reduced by such beveling. 

Referring now to FIGURE 5 a cathode ray structure 
is shown utilizing mesh target structures according to 
the invention. A cathode ray tube envelope 30 is shown 
comprising a smaller diameter neck portion 32 in which 
One or more electron guns may be disposed. As is com 
mon practice the cathode ray tube 30 also includes a 
relatively large diameter bulb portion 34 which is an 
integral part of the neck portion 32. On the inner sur 
face of the faceplate 36 may be disposed a phosphor ma 
terial constituting a viewing screen 38 as is well known. 
Adjacent and in contact with the viewing screen 38 may 
be a conductive layer 40 accelerating electrons to the 
viewing Screen 38 and also constituting an electron 
permeable light-reflecting coating. Adjacent to but spaced 
from the metal layer 40 may be a mesh storage target 
8 mounted directly into the tube envelope by means of 
an annular support ring assembly 22 all as described 
previously including the electrical lead-in 16 thereto. 
Likewise disposed adjacent the storage electrode 8 is a 
collector screen 10 mounted directly into the tube envelope 
by means of an annular support ring assembly 22 and 
provided with an electrical lead-in 17 in the same fashion 
as the electrical connection 16 to the storage target 8. 

It will thus be appreciated that a much simpler and 
more rugged tube structure utilizing one or more mesh 
targets therein is provided according to the invention 
which structure lends itself more readily to easy and less 
critical operations in the fabrication and assembly thereof. 
What is claimed is: 
1. In an electronic vacuum tube of the type having a 

mesh target disposed therein, the improvement comprising: 
at least a pair of envelope members having adjacent 
beveled edge portions and defining a chamber therewithin, 
a mesh target assembly disposed in and across said cham 
ber and having a mesh portion secured to imperforate 
peripheral portions, said imperforate portions of said 
target assembly being disposed between said beveled 
edge portions of said envelope members, electrical lead-in 
means external to said chamber extending between said 
beveled edge portions of said envelope members and elec 
trically connected to said imperforate peripheral portions 
of Said target assembly, and sealing means disposed in 
and filling the Space between said beveled edgeportions 
of said envelope members thereby hermetically joining 
Said envelope members and securing said target assembly 
and said electrical lead-in means thereto. 

2. In electronic vacuum tube apparatus: at least first, 
Second and third envelope members defining a chamber 
therewithin and having adjacent beveled edge portions, 
first and second mesh target assemblies having imper 
forate peripheral portions disposed in and across said 
chamber, the imperforate peripheral portions of said first 
target assembly being disposed between the beveled edge 
portions of Said first and second envelope members, the 



3,284,655 
5 

imperforate peripheral portions of said second target 
assembly being disposed between the beveled edge por 
tions of said second and third envelope members, sealing 
means disposed in and filling the space between said 
beveled edge portions of said envelope members, all of 
said beveled edge portions of said envelope members 
being hermetically joined by said sealing means to there 
by support said target assemblies, and electrical lead-ins 
means extending between beveled edge portions of said 
envelope members and electrically connected to respec 
tive ones of said imperforate peripheral portions of said 
target assembly and likewise being hermetically joined 
to said beveled envelope members. 
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