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5 Figure 11 shows the intersections of some  distance of the line 23
through the centres of equipotential planes, formed by the gap due  the
openings 12, 16 and 20 from the axis 21 to the  application  of the same
voltage  of the gun was also 3.5 mm. The inner dia- difference between the
electrodes 80 and 81,  meter of the portion 82 of the fourth electrode 5
and the plane containing the axis of the beam   80 was 14 mm and that of
the portion 83 was  70 88 at the centre of the gap and normal to the  20
mm. The inner diameter of the fifth elec- meridional plane containing the
axes of the  trode 81 was also 20 mm. The length of the beams 88, 89 and
90. These intersections are  portion 82 in the direction of the gun axis
designated by 98, 99, 100, 101, 102, 103 and  was 7 mm, the average length
of the portion 10  104. From the Figure it will be apparent that  83 in
said direction was 18 mm and the aver-  75 the intersections are not
symmetrical about the   age length of the fifth electrode 81 in said gap.
As compared with the intersections 48 to  direction was 10 mm. The distance
between 54 of Figure 6 they are more concave towards  the portion 83 and
the fifth electrode 81 was the fifth electrode 81, at positions near the  2
mm. The sinusoidal form of the ends of the 15  axis of the beam 88. Thus
the focusing of the  portion 83 and the electrode 81 had an ampli  80
sagittal  electrons of  the  beam    88  is  tude of 0.18 mm. This gun may
be supplied strengthened. In this manner focusing of the  by the following
voltages: meridional and sagittal electrons of the beam 88 can be obtained
at one point.              cathode               0 to 140 V 20   Figure 12
is a developed view of part of         first grid                0      V
the circular-cylindrical portion 83 of the elec-  second grid         1,700
V       85 trode 80 and of part of the circular-cylindrical  third grid
350      V electrode 81. The intersections thereof with the   fourth
electrode    4,300     V plane containing the beams are designated by
fifth electrode      25,000     V 25  110 and 112. These intersections
cross the 



edge of the portion 83 at points 106 and 108    The variable cathode
voltage serves for co- as indicated in Figure 9. The intersections of
trolling the beam current.            90 the portion 83 with the plane
normal to the    In this example, the beams were initially plane of the
beams and which passes through  circular-symmetrical and the gap shape des-
30  the axes of the electrodes are designated by  cribed  gives
circular-symmetrical resultant 109 and 11. These intersections cross the
edge  electron spots. However, an electron spot of of the portion 83 at
points 105 and 107, as  astigmatic nature may be desired. For example, 95
shown in Figure 9. The effective boundary line  the three beams may be
located in a horizontal of the circular-cylindrical electrodes is the line
plane and may scan the display screen along 35  113 which crosses the
intersections 109, 110, horizontal lines. In order to avoid Moire effects
111 and 112 at points 114, 115, 116 and  it may then be desirable for the
electron spots 117 respectively. The distances of the points  to have the
form of vertical lines. With initially  100 115 and 117 from  the display
screen (not  circular-symmetrical beams the electrodes of shown) are
relative maxima and greater than  the converging lens may then have the
form 40  the average distance of the line 113 from the  shown in Figure 13.
display screen. It is thus ensured that in the    In Figure 13
circular-cylindrical electrodes beams 88 and 90 the meridional electrons
are  120 and 121 are again located one on each  105 focused to a lesser
extent and the sagittal elec-  side of a gap and have equal diameters, the
trons to a greater extent so. that the sagittal  electrode 121 being
nearest the display screen. 45  electrons and the meridional electrons are
focu-  The intersections thereof with the horizontal sed substantially at
one point. Since the dis-  plane containing the beams are designated by
tances of the points 114 and 116 from the  123 and 125. The intersections
thereof with  110 display screen are also relative maxima and  the vertical
plane containing the axes of the are equal to those of the points 115 and
117  electrodes are denoted by 122 and 124. The 50  from the display screen
the disturbance of the  effective boundary line of the circular-cylindri-
rotation-symmetry, caused by the configuration  cal electrodes is the line
126 which cuts the at 115 and 117 about the beam 89 located on
intersections 122, 123, 124 and 125 at points 115 



the axes of the electrons is substantially  127, 128, 129 and 130
respectively. The dis- neutralised. In this case the field of the con-
tances of the points 128 and 130 from the dis- 55  verging lens has four
planes of symmetry and  play screen (not shown) are equal, are relative is
quasi-symmetrical about the axis.     maxima and are greater than the
average dis- In one example the circular openings 10, tance of the line 126
from the display screen. 120 11 and 12 in the first grid 9 had a diameter
The distances of the points 127 and 129 of 0.75 mm, the circular openings
14, 15 and  from  the display screen are equal and are 60  16 in the second
grid 13 had a diameter of  greater than the distances of the points 128
0.75 mm and the circular openings 18, 19 and  and 130 from the display
screen and are also 20 in the third grid 17 had a diameter of 2.0  relative
maxima. If the electrodes had straight 125 mm. The distance of the line 22
through the  edges the meridional electrons of the beams centres of the
openings 10, 14 and 18 from  located away from the axes of the electrodes
65  the axis 21 of the gun was 3.5 mm and the  would be focused more
strongly towards the    6
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corresponding beam than the sagit-  figuration of the electrodes may be
used for tal electrons so that the resulting electron spot  producing
circular-symmetrical electron spo would have an astigmatic shape. Since the
when the beams have such an astigmatic  65 beams are located in a
horizontal plane con-  nature prior to their passage through the 5  taining
the axes of the cylinders, these beams  lens formed by said electrodes that
their would form a vertical line focus for the meri-  extension  in a
vertical direction  exceeds dional electrons and a horizontal line focus
that in the horizontal direction. This may be in a plane further away from
the gun for the  due to the presence of vertical, elliptic aper-  70
sagittal electrons. With the shape of the gap  tures in the first focusing
grid so that exces- 10  shown at 128 and 130 the difference in the  sive
first focusing of the meridional electrons 



second focusing action on the meridional and  is produced. sagittal
electrons of these beams is reduced.    WHAT WE CLAIM  IS: - However a
vertical line is still produced in    1. A cathode-ray tube comprising an
electron  75 the plane in which the meridional electrons  gun system for
producing a plurality of elec- 15  are focused, and this plane is made that
of the  tron beams, at least two common, substan- display screen. Owing to
the shape of the gap  tially circular-cylindrical and substantially co- at
128 and 130 the field on the axes of the  axial electrodes whose axis does
not coincide electrodes is no longer rotation-symmetrical so  with the axis
of the paths of one or more of  80 that the electron spot formed by the
central  said beams, and a display screen, the axes 20  beam is astigmatic
giving a horizontal line in  of the electron beam paths and the substan- a
plane in which the sagittal electrons are  tially circular-cylindrical
electrodes being loca- focused and a vertical line in a plane further  ted
substantially in a plane, the axis of one away from the gun where the
meridional elec-  beam substantially coinciding with the axes of  85 trons
are focused. Since the distances of the  the substantially
circular-cylindrical electrodes, 25  points 127 and 129 from the display
screen are  the distances between the effective boundary also relative
maxima, the difference in the  line (as herein defined) of the
substantially second focusing action on the meridional and
circular-cylindrical electrodes and the display sagittal electrons of this
beam is reduced and,  screen at its points of intersection with said  90
since the distances of 127 and 129 from the  plane being relative maxima
and greater than 30  display screen are greater than those of the  the
average distance between said line and points 128 and 130, this difference
becomes  said screen, and the distances between the so great that the
position is reversed and the  points of intersection with a plane
perpendicu- beam has an astigmatic nature such that the  lar to said plane
and containing the axis of  95 plane in which the meridional electrons are
the electrodes also being relative maxima. 35  focused to give a vertical
line becomes nearer    2. A tube as claimed in Claim 1, wherein the gun
than the plane in which the sagittal  the display screen comprises a
plurality of sub- electrons are focused to give a horizontal line. stances
which are capable of luminescing in 



In this way the three beams can each be made  different colours in response
to electron bom- 100 to give a vertical line in the same plane.  bardment
and the tube includes a colour selec- 40    Figure 14 illustrates another
configuration  tion electrode arranged adjacent and on the in accordance
with the invention. This Figure  gun side of said screen, the electron gun
sys- is a developed view of part of circular-cylindri-  tem being
constructed and arranged for pro- cal electrodes 140 and 141 of equal
diameters  ducing a number of electron beams corres- 105 located one on
each side of a gap, the electrode  ponding with the number of luminescent
sub- 45  141 being located nearest the display screen.  stances, said
circular-cylindrical electrodes The intersections thereof with the
horizontal  being capable of producing a lens field at least plane
containing the beam axes are designated  contributing to converging said
beams in the by 143 and 145. The intersections thereof with  plane of the
colour selection electrode when  110 the vertical plane going through the
cylinder  energised. 50  axes are denoted by 142 and 144. The effec-    3.
A tube as claimed in Claim 1 or 2 where- tive boundary line of the
circular-cylindrical  in said distances between the points of inter-
electrodes is the line 144 which intersects the  section with the plane
normal to the plane lines 142, 143, 144 and 145 at 147, 148, 149
containing the axes of the electron beams and  115 and 150 respectively.
The distances of the  said screen are substantially equal to said dis- 55
points 148 and 150 from the display screen  tances between the points of
intersection with (not shown) are equal, are relative maxima and  the plane
containing the axes of the electron are greater than the average distance
of the  beams and said screen. line 146 from the display screen. The
distances    4. A tube as claimed in Claim 3 wherein 120 of the points 147
and 149 from the display  the effective boundary line as a sinusoidal 60
screen are equal, are less than the distances  form. of the points 148 and
150 from the display    5. A tube as claimed in Claim 1 or 2, where- screen
and are also relative maxima. This con-  in the effective boundary line has
the form   
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6 axis of the corresponding beam than the sagit-  figuration of the
electrodes may be used for tal electrons so that the resulting electron
spot  producing circular-symmetrical electron spo would have an astigmatic
shape. Since the  when the beams have such an astigmatic  65 beams are
located in a horizontal plane con-  nature prior to their passage through
the 5  taining the axes of the cylinders, these beams  lens formed by said
electrodes that their would form a vertical line focus for the meri-
extension  in a  vertical direction  exceeds dional electrons and a
horizontal line focus  that in the horizontal direction. This may be in a
plane further away from the gun for the  due to the presence of vertical,
elliptic aper-  70 sagittal electrons. With the shape of the gap  tures in
the first focusing grid so that exces- 10  shown at 128 and 130 the
difference in the  sive first focusing of the meridional electrons second
focusing action on the meridional and  is produced. sagittal electrons of
these beams is reduced.    WHAT WE CLAIM  IS:- However a vertical line is
still produced in    1. A cathode-ray tube comprising an electron  75 the
plane in which the meridional electrons  gun system for producing a
plurality of elec- 15  are focused, and this plane is made that of the
tron beams, at least two common, substan- display screen. Owing to the
shape of the gap  tially circular-cylindrical and substantially co- at 128
and 130 the field on the axes of the  axial electrodes whose axis does not
coincide electrodes is no longer rotation-symmetrical so  with the axis of
the paths of one or more of  80 that the electron spot formed by the
central  said beams, and a display screen, the axes 20  beam is astigmatic
giving a horizontal line in  of the electron beam paths and the substan- a
plane in which the sagittal electrons are  tially circular-cylindrical
electrodes being loca- focused and a vertical line in a plane further  ted
substantially in a plane, the axis of one away from the gun where the
meridional elec-  beam substantially coinciding with the axes of  85 trons
are focused. Since the distances of the  the substantially
circular-cylindrical electrodes, 25  points 127 and 129 from the display
screen are  the distances between the effective boundary 



also relative maxima, the difference in the  line (as herein defined) of
the substantially second focusing action on the meridional and
circular-cylindrical electrodes and the display sagittal electrons of this
beam is reduced and,  screen at its points of intersection with said  90
since the distances of 127 and 129 from the  plane being relative maxima
and greater than 30  display screen are greater than those of the  the
average distance between said line and points 128 and 130, this difference
becomes  said screen, and the distances between the so great that the
position is reversed and the  points of intersection with a plane
perpendicu- beam has an astigmatic nature such that the  lar to said plane
and containing the axis of  95 plane in which the meridional electrons are
the electrodes also being relative maxima. 35  focused to give a vertical
line becomes nearer    2. A tube as claimed in Claim 1, wherein the gun
than the plane in which the sagittal the display screen comprises a
plurality of sub- electrons are focused to give a horizontal line. stances
which are capable of luminescing in In this way the three beams can each be
made  different colours in response to electron bom- 100 to give a vertical
line in the same plane.  bardment and the tube includes a colour selec- 40
Figure 14 illustrates another configuration  tion electrode arranged
adjacent and on the in accordance with the invention. This Figure  gun side
of said screen, the electron gun sys- is a developed view of part of
circular-cylindri-  tem being constructed and arranged for pro- cal
electrodes 140 and 141 of equal diameters  ducing a number of electron
beams corres- 105 located one on each side of a gap, the electrode  ponding
with the number of luminescent sub- 45  141 being located nearest the
display screen.  stances, said  circular-cylindrical electrodes The
intersections thereof with the horizontal  being capable of producing a
lens field at least plane containing the beam axes are designated
contributing to converging said beams in the by 143 and 145. The
intersections thereof with  plane of the colour selection electrode when
110 the vertical plane going through the cylinder  energised. 50  axes are
denoted by 142 and 144. The effec-    3. A tube as claimed in Claim 1 or 2
where- tive boundary line of the circular-cylindrical  in said distances
between the points of inter- electrodes is the line 146, which intersects
the  section with the plane normal to the plane 



lines 142, 143, 144 and 145 at 147, 148, 149  containing the axes of the
electron beams and  115 and 150 respectively. The distances of the  said
screen are substantially equal to said dis- 55  points 148 and 150 from the
display screen  tances between the points of intersection with (not shown)
are equal, are relative maxima and  the plane containing the axes of the
electron are greater than the average distance of the  beams and said
screen. line 146 from the display screen. The distances    4. A tube as
claimed in Claim 3 wherein 120 of the points 147 and 149 from the display
the effective boundary line as a sinusoidal 60  screen are equal, are less
than the distances  form. of the points 148 and 150 from the display    5.
A tube as claimed in Claim 1 or 2, where- screen and are also relative
maxima. This con-  in the effective boundary line has the form    7
1,231,985 of two superimposed sine curves, two cycles                 C. A.
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