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ABSTRACT: An electron gun assembly of the three gun, in 
line type. The three guns each including a plurality of elec 
trode elements are rigidly attached to four support rods or 
glass beads by a mounting means comprising four metal straps 
which connect each of the outer gun elements to two support 
rods and the center gun elements to all four support rods. A 
first group of four L-shaped metal tabs are imbedded in the 
ends of the support rods, and two mounting bars are each con 
nected at both ends to two of the tabs for the purpose of mak 
ing electrical connections to the gun heater elements. A 
second group of U-shaped metal tabs are also imbedded in the 
ends of the support rods to permit a mechanical connection of 
a stem component whereby the gun electrode elements are 
isolated from forces applied to the stem. A convergence as 
sembly is self-registering with respect to the gun assembly by 
the alignment of precision holes in the base of the conver 
gence assembly with cutouts provided in a flange on the center 
gun electrode. A plurality of slots are provided in the wall of 
the convergence assembly which permit self-registering of 
pole piece elements positioned inside the assembly. 
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ELECTRON GUN WITH MEANS FOR ALIGNING 
ELECTRODES DURING ASSEMBLY 

CROSS REFERENCE TO RELATED APPLICATION 
This application is a division under Rule 147 of copending 

application Ser. No. 731,807, filed May 24, 1968. 
BACKGROUND OF THE INVENTION 

This invention relates to electron gun assemblies and, more 
particularly, to three gun assemblies for color television pic 
ture tubes. 

Electron gun assemblies to which this invention relates 
comprise, generally, a battery of three guns, a pole piece con 
vergence assembly, and a glass stem provided with rigid metal 
prongs or leads. Each of the guns includes a plurality of elec 
trode elements, usually cylindrically shaped, and positioned 
along a common axis. Electron guns may be placed in two 
categories, delta and in-line, depending upon the orientation 
of the three guns. The in-line type of gun, to which this inven 
tion relates, may be defined as the type wherein the longitu 
dinal axes of the three guns lie in the same plane. With this 
type of gun the three dots produced thereby appear on the 
cathode ray tube screen in a line as opposed to a triad as is the 
case with the delta gun. A precise degree of alignment accuracy is required with 
respect to the supporting arrangement for the three guns as 
well as to the connection of the stem to the gun assembly and 
the convergence assembly to the guns. As higher resolution is 
required in cathode ray tubes, the size of the phosphor dot in 
the screen must be smaller. The number of dots must also be 
increased. The smaller dot size, in turn, requires better landing 
accuracy of the electron spot which provides a lower 
tolerance for errors caused by poor electron gun alignment. 
Therefore, with poor alignment the beam may be displaced 
too far from its desired point of landing on the screen. Errors 
in the linear direction of the outside beams, that is, may be 
compensated for by means of the pole pieces in the conver 
gence assembly. Errors in the center beam are compensated 
for by a purity magnet. Rotational errors, on the other hand, in 
the in-line tube, cannot be compensated for. Thus, if the entire 
gun assembly is rotated, the line on the screen in which the 
three spots appear would be canted in relation to the axes of 
the tube which is not tolerable. 
The causes of poor alignment arise at various parts in the 

entire gun assembly. The battery of electron guns is usually 
mounted to support rods, commonly made of an electrically 
insulating material such as glass and designated as beads. In 
the in-line type of gun, the need for a rigid mounting structure 
is critical because the two outer guns are referenced to the 
center gun and there is no control over the center gun beam 
through the convergence assembly. With prior art mounting 
arrangements, the guns often move out of alignment during 
the manufacture and assembly of the rest of the structure. The 
connection of the stem to the gun assembly is also a source of 
alignment problems. In the prior art arrangements, the leads 
or prongs on the stems have been attached to the gun ele 
ments, and a force applied on the stem will necessarily be ap 
plied to the gun elements and can move them out of align 
ment. Moreover, in these designs the heaters and cathodes of 
the gun elements are connected directly to the stem and it was 
thus necessary to put the stem on first. The cathode and heater 
elements were thus difficult to get at during assembly, the 
structure could be moved out of alignment in trying to do so, 
and automated assembly was thus virtually impossible. 
The registering of the pole piece convergence assembly to 

the rest of the gun assembly has also been a source of misalign 
ment. Arrangements designed heretofore for mating the con 
vergence assembly to the gun assembly have required some 
sort of fitting-in of one part to another as, for example, where 
detents are put in the base element of the convergence as 
sembly. With the in-line arrangement as even more accurate 
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gistering alignment scheme to provide maximum protection 
against rotational errors. Finally, the assembling of the pole 
piece elements within the convergence assembly must be done 
accurately, and this is especially critical in the in-line type gun 
because, in order to get the proper raster size, the center gun 
must be magnetically isolated. Again, a self-registering ar 
rangement would be most desirable. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to provide an elec 
tron gun assembly of the in-line type having an extremely rigid 
structure that will maintain alignment of the various com 
ponents of the assembly so that the gun will provide the 
desired performance when used in cathode ray tubes which 
require extremely high resolution and hence small spot size. 

It is a further object of this invention to provide a three elec 
tron gun structure of the in-line type which is readily adapta 
ble to automated manufacturing techniques. 

It is a more particular object of this invention to provide an 
in-line type of electron gun assembly having a integral and 
rigid supporting structure between the gun elements and the 
supporting rods or beads. In addition, accurate alignment 
reference points of the convergence assembly, and stem to the 
integrally beaded gun structure are provided. 

It is a further object of this invention to provide an electron 
gun assembly of he in-line type wherein the stem component is 
connected to the assembly of gun elements and beads such 
that the gun elements are isolated from any force applied to 
the stem component. 

It is a further object of this invention to provide such a gun 
assembly wherein the electrical connections and adjustments 
of the "dress' of the electrical leads for the cathode and 
heater elements on the guns can be made before the stem 
component is assembled thereto. 

It is a further object of this invention to provide such an 
electron gun assembly wherein the mechanical connection 
between the pole piece convergence assembly and the gun as 
sembly is self-registering. 

It is a further object of this invention to provide a self-re 
gistering alignment scheme for the pole pieces which are as 
sembled within the convergence assembly. 

It is yet another object of this invention to provide a plural 
gun assembly that is conveniently adapted to automated as 
sembly procedures. 

In carrying out this invention in one form there is provided 
an integral truss-type supporting structure between the elec 
tron gun electrode elements and the supporting rods or beads 
whereby each of the electrodes is independently supported 
and the center gun is attached to all four supporting rods or 
beads. The heater and cathode electrical connections are 
suspended from the gun and bead assembly to enable connec 
tion before the stem component is attached thereto. The stem 
component is mounted directly to the supporting rods or 
beads such that the electron gun electrode elements are iso 
lated from any forces applied to the stem component. A self 
registering alignment is effected between the electron gun and 
bead assembly and the pole piece convergence assembly in 
such a manner as to prevent rotational errors. Slots are pro 
vided in the convergence assembly and are utilized in a 
manner so as to provide a self-registering alignment scheme 
for the pole piece elements which are positioned therein. 

DETAILED DESCRIPTION 

This invention is recited in the appended claims. A more 
thorough understanding of the additional advantages and 
further objects of this invention may be obtained by referring 
to the following description taken in conjunction with the ac 
companying drawings wherein: 

FIG. 1 is a top view of an in-line electron gun assembly con 
structed in accordance with this invention; 

FIG. 2 is a side view of the electron gun assembly shown in 
alignment is needed and it would be desirable to have a self-re- 75 FIG. 1; 
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FIG. 3 is a cross-sectional view taken along the lines A-A" 
in FIG. 2; 

FIG. 4 is a cross-sectional view taken along the lines B-B' 
in FIG. 1; 

FIG. 5 shows the self-registering alignment scheme pro 
vided on the center gun in accordance with this invention; and 

FIG. 6 is a cross-sectional view taken along the lines C-C" 
of FIG. I. 
The electron gun assembly constructed in accordance with 

this invention is shown in the top view and side views of FIG. 1 
and FIG. 2, respectively. The entire assembly 1 may be di 
vided for purposes of explanation into three main parts, a bat 
tery 2 of three electron guns, 3, 4, and 5, a stem 6, and a pole 
piece convergence assembly 7. The three electron guns which 
comprise the battery are arranged in an in-line configuration, 
that is, arranged so that the longitudinal axes of the guns lie in 
the same plane. The gun 4 may be designated the center gun 
and the guns 3, 5 the two outer guns. Each of the three guns in 
this particular illustration includes four electrode elements. 
Referring to the outer gun 3 shown in FIG. 1, there is a control 
grid 8, commonly called the G-1 grid, an accelerating (G-2) 
grid 9, a focus control (G-3) grid 10, and a second accelerat 
ing (G-4) grid 11. Each of the guns 4 and 5 have identical ele 
ments. The cathode and heater assemblies are mounted in the 
control grid 8, and the structure for providing electrical con 
nections to them will be described further on in the specifica 
tion. The accelerating grid electrode 11 of each gun is con 
nected to and registered with the convergence assembly in a 
manner which will be described further on in the specification. 

In accordance with one aspect of this invention there is pro 
vided an arrangement for mounting together the three elec 
tron guns and hence the electrode elements thereof. FOur 
support rods 12-15 made of an electrically insulating material 
such as glass and commonly known in the art as beads are 
positioned around the three guns in a spaced relationship. This 
may be easily seen in the sectional view of FIG. 3. A mounting 
means 16 for connecting each gun element to two of the sup 
port rods constitutes an integral truss-type supporting struc 
ture. The mounting means comprises a first strap 17 rigidly at 
tached, for example by spot welding, to the electrodes of the 
center gun 4 and having corresponding ends 18, 19 secured to 
the support rods 12, 13. The ends 18, 19 are secured in this 
particular illustration by being imbedded in the glass beads 12, 
13. The mounting means 16 also includes a second strap 20 
rigidly attached to the center gun 4 and having corresponding 
ends 21, 22 imbedded in the support rods or beads 14, 15. 
Third and fourth straps 23 and 24, respectively, are also pro 
vided, the third strap 23 being rigidly attached to the outer 
gun 3 and having corresponding ends 25 and 26 imbedded in 
the glass beads 13 and 14, respectively, and the fourth strap 24 
being rigidly attached to the other outer gun 5 and having cor 
responding ends 27 and 28 imbedded in the glass beads 12 and 
15, respectively. The ends of all the straps are imbedded in the 
glass beads in a manner so as to be electrically isolated from 
each other. The beads, therefore, provide an electrical insulat 
ing as well as a mechanical supporting function. In addition, it 
will be noted from an inspection of FIGS. 1 and 2 that a similar 
arrangement of straps is provided for each of the electrode 
elements of the three guns. By virtue of this mounting arrange 
ment there is a suspension of all four electrodes of each of the 
three guns. Each one of the electrode elements is indepen 
dently suspended by a separate strap provided for it. The 
center gun is provided with two sets of straps on opposite sides 
thereof so as to be attached to all four of the beads. Because of 
the electron characteristics of the in-line gun assembly an 
exact registration between the center and outer guns is 
required. In the in-line assembly the center gun beam may not 
be adjusted by the convergence assembly and since the two 
outer guns are referenced to it, it is necessary to put two straps 
on the center gun so that it cannot be moved. An integral sup 
port having a shape similar to that of an H-frame is thus what 
is provided and it will be noted that, if the straps were beaded 
without the electrodes attached thereto, there would exist a 
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4. 
self-supporting structure. Another significant advantage of 
this arrangement is that the four beads may be applied simul 
taneously during assembly so as to enhance the accuracy of 
alignment. Furthermore, since the straps 23, 24 are attached 
to the inner surfaces of the electrodes of the outer guns, this 
structure is adapted to either internal or external holding of 
the electrodes during assembly in a beading fixture. Prior art 
assembly methods have been able to utilize only inside holding 
of the electrode by means of mandrels. 

It was mentioned previously that the electrodes 8 of each of 
the guns are provided with heaters and cathodes which must 
be electrically connected. Electrical connections for the 
cathodes and heaters are provided through the metal prongs in 
the stem 6, and in accordance with another aspect of this in 
vention an improved arrangement is provided whereby con 
nections may be made to both the heaters and cathodes before 
the stem component is assembled to the electron gun battery 
2. Each of the supporting rods or glass beads has associated 
therewith a first L-shaped metal tab shown, for example, at 29 
and 30 in FIG. 1 and at 29 and 31 in FIG. 2. One leg of each L 
shaped tab is imbedded in the associated glass bead. First and 
second mounting bars 33 and 34, respectively, are rigidly 
mechanically connected at each end thereof to the extending 
legs of each of the L-shaped tabs imbedded in the supporting 
rods. This may be seen more easily in FIG. 2. The mounting 
bars 33, 34, which are electrically conductive, are disposed 
over the electrode 8 of each of the guns, and the heater wires 
from each electrode are connected to the bars, for example 
the wires 35, 36 and 38, as shown in FIGS 1 and 2. The mount 
ing bars are welded to the tabs at each end to provide a dou 
ble-ended support, and this arrangement allows for greater in 
herent precision in locating the heater connections. 
A second group of four metal tabs 41-44 are also imbedded 

in the support rods, 12-15 and have a double function. The 
first is to provide a mechanical connection between the stem 
and gun assembly. As shown, for example, in FIG. 2, the leads 
45 and 46 from the stem are mechanically attached to the tabs 
41 and 43, respectively. The other two tabs 42 and 44 are 
likewise attached to two leads from the stem 6. There are thus 
four rigid mechanical connections between four of the stem 
prongs and the four tabs 41-44 which are imbedded in the 
support rods 12-15. BY virtue of this arrangement, any force 
imparted to the stem after it is attached to the gun assembly 
will not be applied to the electrodes 8 in the gun assembly. 
The tabs also perform an electrical function in that the 
cathode connections from the guns are made to three of the 
tabs as shown, for example, by the cathode ribbon 50 extend 
ing from the electrode element 8 to tab 42 in FIG. 1. A con 
necting bar 53 shown in FIG. 1 extends from one of the heater 
support bars such as bar 33 to the remaining tab so as to make 
an electrical connection to the heaters. 

This arrangement, therefore, provides several advantages. 
In the first place, the cathode and heater connections may be 
made before the stem component is attached to the gun bat 
tery assembly. This is a distinct improvement over prior art ar 
rangements in that it is easily adaptable to automated as 
sembly techniques. In the prior art gun assembly arrange 
ments, the heater and cathode connections were made 
directly to the leads on the stem so that the stem had to be first 
connected to the gun assembly and then the heater and 
cathode connections made. The heater and cathode wires 
were difficult to reach after the stem was connected and this 
arrangement precluded automated manufacture. Automatic 
stem welding is thus easily accomplished as all remaining 
welds are accessible to preset tweezers mounted station after 
station on a turret. A second advantage is that the four point 
mechanical connection between the stem prongs and the tabs 
41-44 results in the electrodes of the guns being isolated from 
any forces which are applied to the stem. Thus, any forces ap 
plied to the stem will not push the individual electrodes out of 
alignment as often occurred with prior art arrangements 
wherein mechanical stem connections were made directly to 
individual electrode elements. 
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In addition, the filament mounting bar arrangement pro 
vides a convenient means of alternatively connecting the fila 
ments in a series or parallel arrangement without any major 
change in design of the structure or the assembly equipment. 
In the embodiment illustrated, a parallel arrangement is used. 
A series arrangement is used by simply clipping the electrical 
mounting bars at the appropriate places and connecting the 
filaments in a suitable manner. 
Another aspect of this invention is also shown in FIGS. 1 

and 2 relating to attachment, with precise alignment accuracy, 
of the electron guns to the base element 54 of the pole piece 
convergence assembly 7. Each of the grid elements 11 of the 
individual electron guns is provided with a flange 55, 52, as 
shown in FIG. 4, which is usually welded to the base element. 
Each of the three guns 3, 4 and 5 has a corresponding in 
dividual aperture 66, 67 and 68 respectively in the pole piece 
assembly. In operation, the three beams travel through the 
apertures, through individual pairs of pole pieces, or a mag 
netic shield in the case of the center gun, within the conver 
gence assembly, through apertures in the shadow mask of the 
tube, and simultaneously land on specific colored dots in a line 
on the screen. It is thus apparent that a precise degree of align 
ment accuracy is required in properly mating the convergence 
assembly to the electron gun structure. In order to register the 
convergence assembly 7 to the gun battery 2, this invention 
contemplates the provision of two precision holes 56, 57 in the 
base element 54 of the convergence assembly as shown in 
FIG. 4. In addition, two cutouts 58, 59 are provided on each 
side of the flange 55 in the electrode of the center electron 
gun. These cutouts are accurately located rotationwise during 
mount beading and provide the reference for x and y and rota 
tional alignment of the gun-to-stem and gun-to-convergence 
assembly. During assembly, pins are positioned through the 
holes and the cutouts aligned thereon, and the result is an ac 
curate self-registering convergence assembly alignment in 
both the rotational and x-y directions. 
An example of the shape of the cutouts 58, 59 may be more 

easily seen by referring to FIG. 5 which shows the flange 55 
aligned with respect to the holes 56, 57. It was found that 
when the grid elements were released from a die, the flange 
thus formed would tend to relieve the stresses created therein 
by rendering the shape of aperture 60 irregular rather than cir 
cular. This would occur when the cutouts 58, 59 were merely 
semicircular. If the cutouts were enlarged in a direction 
toward the aperture 60 to relieve the stresses, one degree of 
freedom would be provided so as to preclude self-registering 
of the assembly 7 and gun battery 2. Therefore, each of the cu 
touts is provided with a stress relieving pocket having substan 
tially parallel sides and a shape critical only to an extent as will 
be explained. Referring to the cutout 58 shown in FIG. 5, 
there is included a stress-relieving pocket 61. The sides of the 
pocket may be substantially parallel and the only constraint on 
the shape of the picket is that it be such that the distance from 
the end 62 of the pocket nearest the perimeter of the aperture 
60 will be equal to the minimum distance from the aperture 
perimeter to the edge of the flange 55. The cutout 58 also in 
cludes a partially circular portion 63 which describes an arc of 
approximately 60 degrees. An outer end 64 of the pocket 
meets the perimeter of the aperture 58 in a point contact. The 
cutout 59 also has a stress-relieving pocket and both are 
identical to those just described. 
The pole piece convergence assembly 7 adapted for use in 

the electron gun of this invention may be seen more readily in 
FIG. 6. It is basically an open-ended cylinder having a wall 65 
and base element 54. Three apertures, 66-68 are provided in 
the base element 54 and are accurately aligned with the aper 
tures of the focusing grids of the electron guns as was previ 
ously explained. Associated with the outer apertures are what 
are designated in the art as the x pole pieces 69, 70 and they 
pole pieces 71,72. Each of ther pole pieces comprises a pair 
of L-shaped, metal elements extending from the outer surface 
of wall 65 of the convergence assembly to a point on one side 
of one of the apertures 66, 68 in the base of the assembly. X 
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6 
pole piece 70 comprises a pair of L-shaped members 87, 88 
which extend through slots in the assembly wall. Similarly, x 
pole piece 69 comprises a pair of L-shaped members 93, 94 
which extend through slots 83, 84 in the opposite side of the 
assembly wall 65. They pole pieces surrounding aperture 68 
comprise a pair of members 72, 85, while they pole pieces 
surrounding aperture 66 comprise similar members 7, 86. 
Accurate alignment of the x and y pole pieces with a precise 
distance therebetween is necessary so that the deflection cen 
ters of the electron beams will not shift. A self-registering as 
sembly arrangement is therefore contemplated by this inven 
tion. A plurality of slots are provided in the wall of the conver 
gence assembly and may be readily seen by viewing FIG. 2 in 
conjunction with FIG. 6. For purposes of definition the edge 
of a slot is defined as one of the two opposed parallel borders 
of a slot which are disposed parallel to the axis of the cylindri 
cal convergence assembly. The ends of the slot are those bor 
ders which are disposed in a direction transverse the axis of 
the cylindrical assembly. A top end of a slot is that end which 
is nearest the base element 54 of the assembly, while the bot 
tom end is that end which is nearest the open end of the con 
vergence assembly. The inside edge of each slot is that edge 
which the pole piece member presses against and the bottom 
of the slot is likewise that end against which the pole piece 
member presses. The inside edge and the bottom of each slot 
are the control dimensions for the self-registering arrange 
ment. Clearance for a pole piece element is therefore allowed 
in the opposite side of the slot and in the height of the slot. As 
shown in FIG. 6, y pole piece 72 rests against the edges 73,74 
of slots 75, 76, respectively, and against the bottoms 77, 78 of 
the slots as shown in FIG. 2. Similarly, x pole piece 70 rests 
against inside edges 79, 80 and bottoms 81, 82 of slots 83 and 
84, respectively, as shown in FIG. 2. The outery pole pieces 
are similarly positioned, i.e., forced against the outer edges of 
the slots. The center gun is magnetically isolated by a shield 
cut to a length to equalize raster sizes. By virtue of this ar 
rangement, no jigging by means of additional equipment is 
necessary as the construction of the pole piece provides its 
own jigging. 
The mounting straps 17 as shown in the drawing are of the 

"wraparound'-type familiar in the art. It will be appreciated 
that other mount arrangements may be utilized. For example, 
most of the wraparound portion of straps might be eliminated 
thus leaving L-shaped mounting legs with a short foot portion 
welded to the electrode and the other end of the elongated 
portion imbedded into the support rods. Conventional U 
shaped mounting straps might also be used with the bottom of 
the "U" being welded to the electrode. In any case, it is impor 
tant that the center gun be mounted from all four support rods 
for rigidity and to provide the desired integral structure. 

In some situations, it may be desired to shield the exit fields 
of the convergence assembly from the entrance field of the 
deflection yoke to prevent undesired interaction. This may be 
accomplished by welding a flat eddy current shield piece (not 
shown) on the outer edge 91 of the convergence assembly. To 
facilitate the welding, one or more cutouts 90 are provided 
close to the edge 91 into which the welding electrode may be 
conveniently placed. 
From the foregoing, it may be seen that the electron gun ar 

rangement herein described accomplishes the objects of this 
invention. The mounting means 16 comprising the straps 23, 
24 connecting each of the outer guns to the beads 13, 14 and 
12, 15 and the straps 17, 20 connecting the center gun to all 
four beads provides an integral structure which maintains a 
rigid alignment between the center and the two outer electron 
guns. The mounting bars 33, 34 attached at both ends to the 
one group of four L-shaped tabs imbedded in the beads permit 
the heater electrical connections to be made before the stem is 
attached and thus makes the assembly adaptable to automated 
methods. The mechanical connection of the four stem leads to 
the four additional U-shaped tabs imbedded in the beads iso 
lates the grid elements of the electron guns from any mechani 
cal forces applied to the stem. The precision holes provided in 
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the base of the convergence assembly and the cutouts pro 
vided in the flange of the grid element of the center gun permit 
a self-registering alignment between the gun battery and con 
vergence assembly which prevents both rotational and linear 
misalignment errors. They are also useful in providing align 
ment indices for mounting the stem accurately to the gun as 
sembly. This is important since mounting of the completed 
gun into the neck of the tube relies on positioning of the stem 
for alignment, rotational as well as linear, since there is no way 
to check physically the gun alignment once the gun assembly 
is inside the tube neck. The utilization of control dimensions 
comprising the edges and bottoms of slots provided in the con 
vergence assembly permits a self-registering alignment among 
the pole pieces included within the convergence assembly. 
One particular advantage of this construction in which the 

outer guns are rigidly aligned with thy center gun to form an 
integral assembly at the time the support rods are beaded onto 
the electrode mounting straps, the supports being the means 
by which the stem assembly is structurally mounted to the gun 
assembly independent of the gun electrodes, is that any errors 
that might occur in physical alignment of the gun are in 
evitably limited to a single point in the assembly procedure, 
namely the initial point at which all mounting straps are 
beaded to the support rods. This is because, with such an in 
tegral, rigid structure further handling of the assembly is not 
likely to cause the guns or the electrodes thereof to come out 
of alignment. Moreover, since the entire philosophy of this 
design is to mount and align everything with respect to the 
center gun, the precision of alignment of the convergence cup 
and stem to the guns, and the ultimate alignment of the 
complete gun assembly in the tube is achieved more readily 
thus materially reducing the number of rejects based on this 
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problem in a commercial tube manufacturing operation. 

While the invention has been described with specificity, it is 
the aim of the appended claims to cover all such variations as 
come within the true spirit and scope of the foregoing disclo 
Sl 

1. In an electron gun assembly including a plurality of elec 
tron gun means arrayed in a common plane, the gun means in 
cluding a plurality of terminal accelerating electrodes having 
openings therein for allowing the passage of electron beams 
therethrough: 
convergence means having a plurality of first apertures 
formed therein for registering with ones of the openings 
in the electrodes, said convergence means further having 
second, smaller apertures formed on either side of an 
inner one of said first apertures; and 

flange means extending laterally from that electrode as 
sociated with said inner one of said first apertures, said 
flange having cutouts in the periphery thereof, said cu 
touts being shaped to register with and conform to at least 
a part of said second, smaller apertures when the 
openings of the electrodes are properly registered with 
said first apertures. 

2. The invention as defined in claim 1 wherein three gun 
means and three terminal accelerating electrodes are pro 
vided, said flange means being on the center one of said three 
electrodes abutting the surface of the convergence means in 
which said apertures are formed. 

3. The invention as defined in claim 1 wherein said cutouts 
each have a further cutout portion extending inwardly of said 
flange means for relieving mechanical stresses in said flange. 


