
EP 0 261 608 B1 Description The present invention relates to color display
systems using cathode-ray tubes and the electron guns of such tubes and is
an improvement on earlier systems providing electrostatic convergence by
the use, for 5  example, of an asymmetric or tilted electron lens structure
between beam-forming electrodes and focusing electrodes as in US-A-2957106.
Prior to development of self-converging yokes, beam convergence within a
color cathode-ray tube was usually achieved by use of dynamically varied
magnetic fields that were coupled to plates or pole pieces located at the
output end of an electron gun. The magnetic fields were formed by
electromagnetic 10  components located outside the neck of the tube.
However, the adjustments for such a dynamic conver0- gence system were
extremely complex and time-consuming. In response to this adjustment
problem, a system utilizing a self-converging yoke was developed. Although
most present-day deflection yokes produce a self-convergence of the three
beams in a cathode-ray tube, the price paid for such self-convergence is a
deterioration of the Individual electron beam 15 spot shapes. The
self-converging yoke magnetic field Is astigmatic. It both overfocuses the
vertical-plane electron beam rays, leading to deflected spots with
appreciable vertical flare, and underfocuses the horizontal-plane rays,
leading to slightly enlarged spot width. It is desirable to avoid the
astigmatism problem associated with a self-converging yoke by use of a yoke
that is not self-converging. However, it Is not desirable to return to use
of dynamically varied magnetic 20 fields for converging the beams. The
present invention provides therefore a color display system including a
cathode-ray tube having an inline electron gun according to claim 1. There
is thus provided a system that uses non-converging yoke with an electron
gun that includes means for converging the electron beams. 25    In the
drawings: FIGURE 1 (Sheet 1) Is a plan view, partly In axial section, of a
color display system embodying the invention. FIGURE 2 (Sheet 2) is a
partially cutaway axial section top view of one form of electron gun that
can be provided according to the Invention. 30   FIGURE 3 (Sheet 3) Is a
broken-apart perspective view of the dipole electrodes of the electron gun
of FIGURE 2. FIGURE 4 (Sheet 4) is a partially cutaway axial section top
view of another electron gun. FIGURE 5 (Sheet 3) is a sectional view of the
electron gun taken at line V-V of FIGURE 4. FIGURE 6 (Sheet 5) is a
partially cutaway axial section top view of yet another electron gun. 35
FIGURE 7 (Sheet 3) is a diagram of three electron beams in undeflected and
deflected positions, used to explain dynamic convergence. FIGURE I shows a
color display system 9 including a rectangular color picture tube 10 having
a glass envelope 11 comprising a rectangular faceplate panel 12 and a
tubular neck 14 connected by a rectangular funnel 15. The funnel 15 has an
internal conductive coating (not shown) that extends from an anode button
16 40 to the neck 14. The panel 12 comprises a viewing faceplate 18 and a
peripheral flange or sidewall 20, which is sealed to the funnel 15 by a
glass frit 17. A three-color phosphor screen 22 is carried by the inner
surface of the faceplate 18. The screen 22 preferably is a line screen with
the phosphor lines arranged in triads, each triad including a phosphor line
of each of the three colors. Alternatively, the screen can be a dot screen.
A multiapertured color selection electrode or shadow mask 24 is removably
mounted, by conven- 45 tional means, in predetermined spaced relation to
the screen 22. An improved electron gun 26, shown schematically by dotted
lines in FIGURE 1, is centrally mounted within the neck 14 to generate and
direct three electron beams 28 along convergent paths through the mask 24
to the screen 22. The tube of FIGURE I Is designed to be used with an
external magnetic deflection yoke, such as the yoke 30 shown in the
neighborhood of the funnel-to-neck junction. When activated, the yoke 30
subjects the 50 three beams 28 to magnetic fields which cause the beams to
scan horizontally and vertically in a rectangular raster over the screen
22. The initial plane of deflection (at zero deflection) is at about the
middle of the yoke 30. Because of fringe fields, the zone of deflection of
the tube extends axially from the yoke 30 into the region of the gun 26.
For simplicity, the actual curvature of the deflection beam paths in the
deflection zone is not shown in FIGURE 1. The yoke 30 is a non-converging
type that does not 55 converge the electron beams as does a self-converging
yoke. 



FIGURE 1 also shows a portion of the electronics used for exciting the tube
10 and yoke 30. These electronics are described below. The details of one
form for the electron gun 26 are shown in FIGURES 2 and 3. The gun 26
comprises 2    EP 0 251 608 B1 three spaced inline cathodes 34 (one for
each beam), a control grid electrode 36 (G1), a screen grid electrode 38
(G2), an accelerating electrode 40 (G3), a first dipole lens electrode 42
(G4), a second dipole lens electrode 44 that is directly attached to a
first main focusing lens electrode 46 (G5), and a second main focusing lens
electrode 48 (G6). These electrodes are spaced in the order named. Each of
the G1 through 6  GB electrodes has three inline apertures located therein
to permit passage of three elemtron beams. The electrostatic main focusing
lens in the gun 26 is formed by the facing portions of the G5 electrode 46
and the G6 electrode 48. The first dipole electrode 42 includes a plate 50
having semi-circular extrusions 52 and 54 around the outside halves of its
two ouster apertures, 56 and 58, respectively. The concave inside surfaces
of the two extrusions 52 and 54 face each other. The second dipole
electrode 44 includes a plate 10  60 having semi-circular extrusions 62 and
64 around the inside halves of its two outer apertures 66 and 68,
respectively. The convex outside surfaces of the two extrusions 62 and 64
face each other, and the concave inside surfaces of the extrusions 62 and
64 face the concave inside surfaces of the extrusions 52 and 54,
respectively. The center aperture 70 of the plate 60 includes a circular
cylindrical extrusion 72 that extends toward the plate 50. The plate 60 of
the second dipole electrode 44 is directly attached to the first main 15
focusing lens electrode 46, so that the two electrodes 44 and 46 together
may be considered the G5 electrode. The portion of the first main focusing
lens electrode 46 that faces the second main focusing lens electrode 48
includes an oblong shaped leading edge 74 and an apertured portion 76 that
is set back from the leading edge 74. The second main focusing electrode 48
is similarly shaped, having an oblong leading edge 78 facing the leading
edge 74 and an apertured portion 80 that is set back from the leading edge
78. 20 A shield cup 82 is attached to the electrode 48 at the exit of the
electron gun. The shield cup 82 may include coma correction members 84,
such as shown, or may contain coma correction members of different design.
All of the electrodes of the gun 26 are either directly or indirectly
connected to two Insulative support rods 86 (one shown). The rods 86 may
extend to and support the (31 electrode 36 and the G2 electrode 38, 26 or
these two electrodes may be attached to the G3 electrode 40 by some other
insulative means. In a preferred embodiment, the support rods are of glass
which has been heated and pressed onto claws extending from the electrodes,
to embed the claws in the rods. Referring back to FIGURE 1, there is shown
a portion of the electronics 100 that may operate the system as a
television receiver or as a computer monitor. The electronics 100 Is
responsive to broadcast 30  signals received via an antenna 102, and to
direct red, green and blue (RGB) video signals via input terminals 104. The
broadcast signal is applied to tuner and intermediate frequency (IF)
circuitry 106, the output of which is applied to a video detector 108. The
output of the video detector 108 is a composite video signal that is
applied to a synchronizing signal (sync) separator 110 and a chrominance
and luminance signal processor 112. The sync separator 110 generates
horizontal and vertical synchronizing 35 pulses that are applied,
respectively, to horizontal and vertical deflection circuits 114 and 116.
The horizontal deflection circuit 114 produces a horizontal deflection
current in a horizontal deflection winding of the yoke 30, while the
vertical deflection circuit 116 produces a vertical deflection current in a
vertical deflection winding of the yoke 30. In addition to receiving the
composite video signal from the video detector 108, the chrominance and 40
luminance signal processing circuit 112 may alternatively receive
individual red, green and blue video signals from a computer, via the
terminals 104. Synchronizing pulses may be supplied to the sync separator
110 via a separate conductor or, as shown in FIGURE 1, in association with
the green video signal. The output of the chrominance and luminance
processing circuitry 112 comprises the red, green and blue color drive
signals, that are applied to the electron gun 26 of the cathode ray tube 10
via conductors 45  RD, GD and BD, respectively. Power for the system is
provided by a voltage supply 118, which is connected to an AC voltage
source. The voltage supply 118 produces a regulated DC voltage level [err]
that may, illustratively, be used to 



power the horizontal deflection circuit 114. The voltage supply 118 also
produces DC voltage [err] that may be used to power the various circuits of
the electronics, such as the vertical deflection circuit 116. The 50
voltage supply further produces a high voltage Vu that is applied to ultor
terminal or anode button 16. Circuits and components for the tuner 106,
video detector 108, sync separator 110, processor 112, horizontal
deflection circuit 114, vertical deflection circuit 116 and voltage supply
118 are well known in the art and, therefore, are not specifically
described herein. In addition to the foregoing elements, the electronics
100 includes a dynamic convergence waveform 55  generator 122. The G4
element 42 of the electron gun 26 is provided with a dynamically varied
voltage [err] where [err] is the output from the generator 122. The
generator 122 receives the horizontal and vertical scan signals from the
horizontal deflection circuit 114 and the vertical deflection circuit 116,
respectively. The circuitry for the generator 122 can be that as is known
in the art. Examples of such known 3    EP 0 261 608 B1 circuits may be
found in: US Patent 4,214,188, issued to Bafaro et al. on July 22,1980, US
Patent 4,258,298, issued to Hilburn et al. on March 24, 1981; and US Patent
4,316,128, issued to Shiratsuchi on February 16, 1982. The details of
another electron gun 126 that may be provided in accordance with the
present invention, 5  are shown in FIGURES 4 and 5. The gun 126 comprises
three spaced inline cathodes 134, a control grid electrode 136 (G1), a
screen grid electrode 138 (G2), a first main focusing lens electrode 140
(G3) that includes an electrically connected buffer plate 141, and a second
main focusing lens electrode 142 (G4), spaced in the order named. Each of
the G1 through G4 electrodes has three inline apertures located therein to
permit passage of three electron beams. The electrostatic main focusing
lens In the gun 126 is formed 10 by the facing portions of the G3 electrode
buffer plate 141 and the G4 electrode 142. The main body of the G3
electrode 140 is formed with two cup-shaped elements 144 and 146. The open
ends of the two elements, 144 and 146, are attached to each other. The
buffer plate 141 has three inline apertures therein. The G4 electrode 142
is cup-shaped,with its closed end facing the buffer plate 141 of the G3
electrode 140. The element 146 includes a center aperture 148 and two side
or outer apertures 150 and 152. Each of 15 these apertures includes
extrusions that extend into the cup-shaped element 146. The facing portion
of the G4 electrode 142 contains three corresponding inline apertures 154.
The element 146 of the G3 electrode 140 is split into two parts, 158 and
160. A central part 160 is formed by a gap extending down through the
electrode at the center of the outer aperture 150, then at a right angle
thereto to the center of the other outer aperture 152, and then at a right
angle up through the 20 center of the aperture 152. The center aperture 148
and the inside halves of the two outer apertures 150 and 152 are formed in
the center part 160. The outer halves of the outer apertures 150 and 152
are formed in the part 158. The electrodes, including the buffer plate 141,
are held by two support rods 162 (one shown). The center part 160 is held
in position relative to the remaining part 158 of the element 146, by
attachment to the support rods 162, to maintain the gap therebetween. 25
In the electron gun 126, the dynamic voltage, [err] is applied to the
center part 160. The electrostatic field forming the main focusing lens
forms between the buffer plate 141 and the G4 electrode 142. In this
embodiment, the buffer plate 141 isolates the main focusing lens from the
dipole fields formed by the parts 158 and 160. The details of a third
electron gun 226, that may be provided In accordance with the present
invention, so are shown in FIGURE 6. The gun 226 comprises three spaced
inline cathodes 234, a control grid electrode 236 (G1), a screen grid
electrode 238 (G2), a first main focusing lens electrode 240 (G3), and a
second main focusing lens electrode 242 (G4), spaced In the order named.
Each of the G1 through G4 electrodes has three inline apertures located
therein to permit passage of three electron beams. The electrostatic main
focusing lens in the gun 226 is formed by the facing portions of the G3
electrode 240 and the G4 electrode 35 242. The G3 electrode 240 is formed
with two cup-shaped elements 244 and 246. The open ends of the two
elements, 244 and 246, are attached to each other. The G4 electrode 242 is
cup-shaped, with Its closed end facing the closed end of the element 246 of
the G3 electrode 240. The element 246 includes a center aperture 248 and
two side or outer apertures 250 and 252. The facing portion of the G4
electrode 242 contains three corresponding inline apertures 254. 



40     The element 246 of the G3 electrode 240 is split into three parts,
256, 258 and 260. One part, 256, is formed by a gap extending down through
the electrode at the center of the aperture 250, and then at a right angle
thereto out through the side of the electrode. Similarly, the part 260 is
formed by a gap extending down through the electrode at the center of the
aperture 252 and at a right angle thereto out through the opposite side of
the electrode. The center aperture 248 and half of each of the side
apertures 250 and 252 45 are formed in the center part 258. The other
halves of the outer apertures 250 and 252 are formed in the parts 256 and
260, respectively. The parts 256 and 260 are attached to the part 258 by an
insulating cement 262. All of the electrodes of the gun 226 are either
directly or Indirectly connected to two insulative support rods 264 (one
shown). In the electron gun 226, the dynamic voltage, [err] is applied to
the parts 256 and 260. so     FIGURE 7 is a diagram of the three electron
beams 28, when undeflected and deflected, similar to the showing in FIGURE
1. In the diagram, R, G and B represent the centers of the red, green and
blue electron beams, respectively, In the deflection plane. Beam
center-to-beam center spacing in the deflection plane is labelled s. The
angle through which the electron beams are deflected is labelled [err]. The
distance along the central longitudinal axis of the tube from the
deflection plane to the screen is labelled L. The perpendicular 55.
distance from the undeflected center beam to the intersection of the
deflected center beam with the screen is labelled h. The distance along the
central longitudinal axis from the deflection plane to the perpendicular
plane passing through deflected center beam intersection with the mask is
labelled [err]. The angles [err] are the convergence angles the outer beams
R and B make with the center beam G at the screen. The angles [err] 4    EP
0 251 608 B1 and [err] represent the angles between the unconverged beam
paths, shown in solid lines, with the desired converged beam paths, shown
in dashed lines, for the outer red, R, and blue, B, beams, respectively.
The following relationships hold for the diagram. [err] 10
[err] [err] 20  The above equations can be used for estimating the
magnitude of the correction angles, [err] and [err] necessary to achieve
convergence. For a 48cm dIagonal tube, such as RCA tube A48AAD1 OX, the
pertinent dimensions are: s = 0.508cm (0.200 inch), L = 21.641cm (8.5
inches), h = 20.218cm (7.96 inches), and, since [err] = h [err], then [err]
= 17.882cm (7.04 inches) for a deflection angle to the side of the screen
of 48.5 . Since tan a = [err], then a 25  = 1.345, and with a 48.5
deflection angle, [err] = [err] and [err] = 0.632 Since [err] and [err]
differ by less than 1% of their values, common voltages can be applied to
both of the G3 sectioned elements 256 and 260 of the electron gun 226, to
the G4 electrode at the electron gun 26 and to the center part 160 of the
electron gun 126. In the above-identified RCA tube operated at an ultor
voltage [err] of 25KV and a focus voltage [err] of 7000V, the correction
voltage [err] required at the [err] deflection 30 position Is 290V. This is
a value that can be readily applied to a gun electrode. Other tube voltages
are cathode voltage VK equal to 150V minus the video drive voltage, G1 grid
voltage equal to zero, and (G2 grid voltage equal to 600V. Claims 35 1. A
color display system including a cathode-ray tube having an inline electron
gun (26) for generating and directing three electron beams (28), a center
beam and two outer beams, along paths toward a screen (22) of said tube,
said gun including electrodes (36,38) comprising a beam-forming region and
electrodes (46,48; 140,142, 240,242) for forming a main focussing lens, and
said system including a 40     non-converging yoke; characterized in that
between at least one of the main focussing lens electrodes and the
beam-forming region there are included at least two parts (52,54,62,64;
158,160; 256,258,260) spaced laterally to the electron beam paths, one
(52,54; 158; 256,260) of said parts being located outwardly from an outer
beam path, and another (62,64; 160; 258) of said parts being located
inwardly from an outer beam path, said outwardly and inwardly located parts
forming a dipole lens structure in 46    the path of an outer electron
beam, and in that there are provided means (122) for applying to a least 



one (52,54; 160; 256,260) of said spaced parts a dynamic signal which Is
related to the deflection of the electron beams (28), whereby an
electrostatic dipole field is established in the path of an outer beam that
causes that outer beam to converge with the center beam for all angles of
deflection. 50  2. A color display system according to Claim 1,
characterized in that said outwardly and inwardly located parts
(52,54,62,64; 158,160; 256,258,260) are segments of a cylinder surrounding
an outer beam path. 3 A color display system according to Claim 1 or 2,
characterised in that between said main focussing lens (46,48) and the
beam-forming region there are included three separated portions (40,42,44)
spaced 56    longitudinally along the electron beam paths, the center (42)
of said separated portions including said outwardly located part (52,54),
and the separated portion (44) furthest from said beam-forming region
including said inwardly located part (62,64).    EP 0 251 608 B1
*    C   L   M    S    * and [err] represent the angles between the
unconverged beam paths, shown in solid lines, with the desired converged
beam paths, shown in dashed lines, for the outer red, [err] and blue, B,
beams, respectively. The following relationships hold for the diagram.
[err]                                   (1) 10             [err] [err] 15
[err] 20 The above equations can be used for estimating the magnitude of
the correction angles,[err] and [err] necessary to achieve convergence. For
a 48cm diagonal tube, such as RCA tube A48AAD10X, the pertinent dimensions
are: s = 0.508cm (0.200 Inch), L = 21.641cm (8.52 inches), h = 20.218cm
(7.96 inches), and, since [err]= h [err], then [err] = 17.882cm (7.04
inches) for a deflection angle to the side of the screen of 48.5 . Since
tan a   [err] then a 26  = 1.345 , and with a [err] deflection angle, [err]
= [err] and [err]= [err]. Since [err] and [err] differ by less than 1% of
their values, common voltages can be applied to both of the G3 sectioned
elements 256 and 260 of the electron gun 226, to the G4 electrode at the
electron gun 26 and to the center part 160 of the electron gun 126. In the
above-identified RCA tube operated at an ultor voltage Vu of 25KV and a
focus voltage [err] of 7000V, the correction voltage [err] required at the
[err] deflection 30 position is 290V. This is a value that can be readily
applied to a gun electrode. Other tube voltages are cathode voltage VK
equal to 150V minus the video drive voltage, G1 grid voltage equal to zero,
and G2 grid voltage equal to 600V. Claims 36 1. A color display system
including a cathode-ray tube having an inline electron gun (26) for
generating and directing three electron beams (28), a center beam and two
outer beams, along paths toward a screen (22) of said tube, said gun
including electrodes (36,38) comprising a beam-forming region and
electrodes (46,48; 140,142; 240,242) for forming a main focussing lens, and
said system including a 40     non-converging yoke; characterized in that
between at least one of the main focussing lens electrodes and the
beam-forming region there are included at least two parts (52,54,62,64;
158,160; 256,258,260) spaced laterally to the electron beam paths, one
(52,54: 158: 256,260) of said parts being located outwardly from an outer
beam path, and another (62,64; 160; 258) of said parts being located
inwardly from an outer beam path, said outwardly and inwardly located parts
forming a dipole lens structure in 45    the path of an outer electron
beam, and in that there are provided means (122) for applying to a least
one (52,54; 160; 256,260) of said spaced parts a dynamic signal which is
related to the deflection of the electron beams (28), whereby an
electrostatic dipole field is established in the path of an outer beam that
causes that outer beam to converge with the center beam for all angles of
deflection. 50  2. A color display system according to Claim 1,
characterized in that said outwardly and Inwardly located parts
(52,54,62,64; 158,160; 256,258,260) are segments of a cylinder surrounding
an outer beam path. 3. A color display system according to Claim 1 or 2,
characterised in that between said main focussing lens (46,48) and the
beam-forming region there are included three separated portions (40,42,44)
spaced 55    longitudinally along the electron beam paths, the center (42)
of said separated portions including said 



outwardly located part (52,54), and the separated portion (44) furthest
from said beam-forming region including said inwardly located part (62,64).
EP 0 251 608 B1 *    C   L  M   S    * 4. A color display system according
to Claim 1 or 2, characterized in that the main focussing lens electrode
(140) closest to the beam-forming region comprises three separated portions
(141,158,160), a first (158) of said portions including two outwardly
located parts and including a centered recess therein, a second (160) of
said portions located within said recess including two inwardly located
parts, 5      and a third of said portions being an apertured plate (141)
located adjacent to the main focussing lens (142) furthest from the
beam-forming region. 5. A color display system according to claim 1 or 2,
characterized in that the main focussing lens electrode (240) closest to
the beam-forming regiorr comprises three separated portions (256,258,260),
a 10     first (258) of said portions including two inwardly located parts,
a second (256) of said portions including one outwardly located part, and a
third portion (260) including another outwardly located part. 6. An Inline
electron gun in or for a color cathode-ray tube for generating and
directing three electron beams (28), a center beam and two outer beams,
along paths toward a screen (22) of said tube, said 15     gun including
electrodes (36,38) comprising a beam-forming region and electrodes (46,48;
140,142; 240,242) for forming a main focussing lens, and.being
characterized in that between at least one of the main focussing lens
electrodes and the beam-forming region there are included at least two
parts (52,54,62,64; 158,160; 256,258,260) spaced laterally to the electron
beam paths, one (52,54; 158; 256,260) of said parts being located outwardly
from an outer beam path, and another (62,64; 160; 258) 20     of said parts
being located inwardly from an outer beam path, said outwardly and inwardly
located parts forming a dipole lens structure in the path of an outer
electron beam (28), whereby an electrostatic dipole field can be
established in the path of an outer beam that causes that outer beam to
converge with the center beam (28) for all angles of deflection. 25  7. An
electron gun according to Claim 6, characterized in that said outwardly and
inwardly located parts (52,54,62,64; 158,160; 256,258,260) are segments of
a cylinder surrounding an outer beam path. 8. An electron gun according to
claim 7, characterized in that between said main focussing lens and the
beam-forming region there are included three separated portions (40,42,44)
spaced longitudinally along 30     the electron beam paths, the center (42)
of said separated portions including said outwardly located part (52,54),
and the separated portion (44) furthest from said beam-forming region
including said inwardly located part (62,64). 9. An electron gun according
to Claim 7, characterized in that the main focussing lens electrode (140)
35     closest to the beam-forming region comprises three separated
portions (141,158,160), a first (158) of said portions including two
outwardly located parts and including a centered recess therein, a second
(160) of said portions located within said recess including two inwardly
located parts, and a third of said portions being an apertured plate (141)
located, adjacent to the main focussing lens (142) furthest from the
beam-forming region. 40 10. An electron gun according to Claim 7,
characterized in that the main focussing lens electrode (240) closest to
the beam-forming region comprises three separated portions (256,258,260), a
first (258) said portions including two Inwardly located parts, a second
(256) of said portions including one outwardly located part, and a third
portion (260) including another outwardly located part. 46 Revendications
1. Systeme de visualisation en couleur comportant un tube a rayons
cathodiques ayant un canon d' electrons en ligne (26) pour produire et
diriger trois faisceaux d'electrons (28), un faisceau central et 50
deux faisceaux externes, le long de trajets vers un ecran (22) dudit tube,
ledit canon comprenant des electrodes (36, 38) comprenant une region de
formation de faisceaux et des electrodes ( 46, 48; 140, 142 ; 240, 242)
pour former une lentille de focalisation principale et ledit systeme
comportant un bobinage non convergent caracterise en ce qu'entre au moins I
une des electrodes formant lentille de focalisation principale et la region
formant les faisceaux sont incorporees au moins trois parties (52 54, 



56     62, 64; 158, 160 ; 256, 258, 260) lateralement espacees par rapport
aux trajets des faisceaux d' electrons I'une (52, 54; 158 ; 256, 260)
desdites parties ete placee vers I'exterieur d'un trajet d'un faisceau
exteme et une autre (62,64; 160; 258) desdites parties etant placee vers
l'interieur d'un trajet d'un faisceau exteme, lesdites parties placees vers
I'exterieur et vers I'interieur formant une structure    *   C  L  M  S  *
de lentille dipole dans le trajet d'un faisceau externe d' electrons et en
ce que sont prevus des moyens (122) pour appliquer, a au moins I'une (52,
54; 160 ; 256, 260) desdites parties espacees un signal dynamique qui est
en rapport avec la deviation des faisceaux d'electrons (28) alnsl un champ
electrostatique dipolaire est etabli dans le trajet d'un faisceau externe,
qui force ce faisceau externe a 5      converger avec le faisceau central
pour tous les angles de devlation. 2. Systeme de visualisation en couleur
selon la revendication 1, caracterise en ce que lesdites parties placees
vers I'exterieur et vers l'interieur (52, 54, 62, 64; 1 58, 160 ; 256, 258,
260) sont des segments d'un cylindre entourant le trajet d'un faisceau
externe. 10 3. Systeme de visualisation en couleur selon la revendication 1
ou 2, caracterise en ce qu'entre ladite lentille de focalisation principale
(46, 48) et la region de formation de falsceaux sont incorporees trois
portions separees (40, 42, 44) longitudinalement espacees le long des
trajets des faisceaux d'electrons, la centrale (42) desdites portions
espacees comprenant ladite partie placee vers l'exterieur (52, 54) et 15
la portion separee (44) la plus eloignee de ladite region de formation de
faisceaux comportant ladite partie place vers l'interieur (62, 64). 4.
Systeme de visualisation en couleur selon la revendication 1 ou 2,
caracterise en ce que I'electrode formant lentille de focalisation
principale la plus proche de la region de formation de faisceaux 20
comprend trois portions separees (141, 158, 160), une premiere (158)
desdites portions comportant deux parties placees vers I'exterieur et
comportant un evidement qui y est centre, une seconde (160) desdites
portions placee dans ledit evidement comportant deux parties places vers
l'interieur, et une troisibme desdites portions etant une plaque a
ouvertures (141) placee adjacente a la lentille de focalisation principale
(142) le plus loin de la region de formation de faisceaux. 25 5. Systeme de
visualisation en couleur selon la revendication 1 ou 2, caracterise en ce
quo I'electrode formant lentille de focalisation principale (240) la plus
proche de la region de formation de faisceaux comprend trois portions
separees (256, 258, 260), une premiere (258) desdites portions ayant deux
parties placees vers l'interieur, une seconde (256) desdites portions ayant
une partie placee vers 30     I'exterieur et une troisieme portion (260)
coomportant une autre partie placee vers I'exterieur. 6. Canon d' electrons
en lignr dans ou pour un tube a rayons cathodiques couleur pour produire et
diriger trois faisceaux d'electrons (28), un faisceau central et deux
falsceaux extemes, le long de trajets vers un ecran (22) dudit tube, ledit
canon comportant des electrodes (36, 38) comprenant une region de 35
formation de faisceaux et des electrodes (46, 48 ; 140, 142 ; 240, 242)
pour former une lentille de focalisation principale et etant caracterise en
ce qu'entre au moins I'une desdites electrodes formant lentille de
focalisation principale et la region de formation de faisceaux sont
Incorporees au moins deux parties (52, 54, 62, 64 ; 158, 160 ; 256, 258,
260) lateralement espacees des trajets de faisceaux d'electrons, I'une (52,
54; 158; 256, 260) desdites parties etant placee vers l'exterieur d'un
trajet de 40     falsceau externe et une autre (62, 64; 160 ; 258)desdites
parties etant placee vers l'interieur d'un trajet de faisceau exteme ,
lesdites parties placees vers lexterieur et vers l'interieur formant une
structure de lentille dipolaire dans le trajet d'un falaceau d'electrons
externe (28) ainsi un champ dipolaire electrostatique peut etre etabli dans
le trajet d'un faisceau exteme qui force ce faisceau externe a converger
avec le faisceau central (28) pour tous les angles de deviation. 46 7.
Canon d'electrons selon la revendication 6, caracterise en ce que lesdites
parties placees vers l'exterieur et vers I'interieur (52, 54, 62, 64; 158,
160; 256, 258, 260) sont des segments d'un cylindre entourant un trajet de
faisceau exteme. 50  8. Canon d'electrons selon la revendication 7,
caracterise en ce qu'entre la lentille de focalisation principale et la
region de formation de faisceaux sont incorporees trois portions separees
(40, 42, 44) 



longitudinalement espacees le long destrajets des faisceaux d'electrons, la
centrale (42) desdites portions espacees ayant ladite partie placee vers
I'exterieur (52, 54) et la portion separee (44) la plus eloignee de ladite
region de formation de faisceaux comprenant ladite partie placee vers
l'interieur (62, ss     64). 9. Canon d'electrons selon la revendication 7,
caracterise en ce que I'electrode formant lentille de focalisaflon
principale (140) la plus proche de la region de formation de faisceaux
comprend trois 7    EP 0 251 608 B1 *   C   L  M  S   * portions separees
(141, 158, 160), une premiere (158) desdites portions ayant deux parties
placees vers l exterieur et comprenant un evidement centre, une seconde
(160) desdites portions placees dans ledit evidement comportant deux
parties placees vers I'exterieur et une trolsieme desdites portions etant
une plaque a ouverture (141) placee adjacente a la lentille de focalisation
principale (142), le plus 5      loin de la region de formation de
faisceaux. 10. Canon d'electrons selon la revendication 7, caracterise en
ce que l'electrode formant lentille de focalisation principale (240) la
plus proche de la region de formation de faisceaux comprend trois portions
separees (256, 258, 260), une premibre (258) desdites portions ayant deux
parties placees 10     vers I'interieur, une seconde (256) desdites
portions ayant une partie placee vers I'exterieur et une troisieme portion
(260) ayant une autre partie placee vers lexterieur. PatentansprUche 15  1.
Farbbild-Wiedergabeeinrichtung mit einer Kathodenstrahirohre, die ein
Inline-Elektronenstrahlerzeu- gungssystem (26) zum Erzeugen von drei
Elektronenstrahlen (28), einem mittleren Strahl und zwei auBeren Strahlen,
und zum Richten dieser Strahlen langs Wegen auf einen Schlrm (22) der Rohre
enthalt welches Elektronenstrahlerzeugungsaystem Elektroden (36, 38),
welche einen Strahiformungs- bereich umfassen, und Elektroden (46, 48, 140,
142; 240, 242) zur Bildung einer Hauptfokussierungslin- 20      se enthalt,
ferner mit inern nichtkonvergierenden Joch, dadurch gekennzeichnet, [err]
zwischen mindestens einer der Hauptfokussierungslinsenelektroden und dem
Strahlformungsbereich mindestens zwel Teile (52, 54, 62, 64, 158, 160; 256,
258, 260) mit seitlichem Abstand von den Elektronenstrahlwe- gen angeordnet
sind, wobei eines (52, 54; 158; 256, 260) der Teile [err] eines [err]
Strahlweges angeordnet ist und ein anderes (62, 64; 160; 258) der Teile
innerhalb eines [err] 25     Strahlweges angeordnet ist,[err] das [err] und
das innerhalb angeordnete Teil eine Dipollinsenan- ordnung im Weg eines
[err] Elektronenstrahles bilden, und [err] Mittel (122) vorgesehen sind, um
an mindestens eines (52, 54; 160; 256, 260) der beabstandeten Telle ein
dynamisches Signal anzulegen, das in Beziehung zur Ablenkung der
Elektronenstrahlen (28) steht, so [err] sin elektrostatisches Dipolfeld im
Weg eines [err] Elektronenstrahles erzeugt wird, das bewirkt, [err] dieser
[err] Strahl 30    fur alle Ablenkwinkel mit dem mittleren Strahl
konvergiert. 2. Farbbild-Wledergabeeinrichtung nach Anspruch 1, dadurch
gekennzelchnet, [err] die [err] und innerhalb angeordneten Tells (52, 54,
62, 64; 158, 160; 256, 258, 260) Segmente elnes Zylinders sind, der einen
[err] Strahlweg umgibt. 35 3. Farbbild-Wiedergabeeinrichtung nach Anspruch
1 oder 2, dadurch gekennzeichnet, [err] zwischen der
Hauptfokussierungslinse (46, 48) und dem Strahiformungsbereich drei
getrennte Telle (40, 42, 44) vorgesehen sind, die longitudinal langs der
Elektronenstrahlwege beabstandet sind, wobei das mittlere (42) der
getrennten Tells das [err] angeordnete Teil (52, 54) enthalt und das am
weitesten vom 40     Strahlformungsbereich entfernte getrennte Teil (44)
das innen angeordnete Teil (62, 64) enthalt. 4.
Farbbild-Wiedergabeeinrichtung nach Anspruch 1 oder 2, dadurch
gekennzelchnet, [err] die dem Strahlformungsbereich am nachsten benachbarte
Hauptfokussierungslinsenelektrode (140) drei getrenn- to Teile (141, 158,
160) enthalt, von denen ein erstes (158) zwei [err] angeordnete Teile und
eine 45     zentrierte Vertiefung aufweist sin zweltes (160) der Teile in
der Vertiefung [err] zweier innen angeordneter Teils angeordnet ist und ein
drittes der Teile eine durchbrochene Platte (141) ist die bel der
Hauptfokussierungslinse (142) am weltesten vom Strahiformungsbereich
entfernt angeordnet ist. 5. Farbbild-Wiedergabeeinrichtung nach Anspruch 1
oder 2, dadurch gekennzeichnet, [err] die dem 



so     Strahlformungsbereich am nachsten benachbarte
Hauptfokuisierungslinsenelektrode (240) drei getrenn- to Teile (256, 258,
260) enthalt, von denen ein erstes (258) zwei innen angeordnete Teile
enthalt, ein zweites ein [err] angeordnetes Teil enthalt und ein drittes
(260) ein anderes [err]angeordnetes Teil enthalt. 55  6.
Inline-Elektronenstrahlerzeugungssystem fur eine
Farbbild-Kathodenstrahlrohre zum Erzeugen dreier Elektronenstrahlen (28),
einem mittleren und zwei [err] Strahlen, und Richten dieser Strahlen langs
Wegen auf einem Schirm (22) der Rohre, mit Elektroden (36, 38), welche
einen Strahlformungsbereich umfassen, und Elekkroden (46, 48; 140, 142;
240, 242) zum Bilden einer Hauptfokusslerungslinse,    EP 0 251 608 B1
dadurch gekennzelchnet, [err] zwischen mindestens einer der
Hauptfosslerungsiinsenelektroden und dem Strahlformungsbereich mindestens
zwei Teile (52, 54, 62, 64; 158, 160; 256, 258, 260) angeordnet sind, die
mit seitlichem Abstand von den Elektronenstrahlwegen angeordnet sind, wobei
einesr (52, 54; 158; 256,260) dieser Teile [err] eines [err] Strahlweges
und ein anderer (62, 5      64; 160; 258) dieser Teile innerhalb eines
[err] Strahlweges angeordnet ist; [err] das [err] und das innerhalb
angeordnete Teil eine Dipollinsenanordnung im Weg eines [err]
Elektronenstrahls (28) bilden, wodurch ein elektrostratisches Dipolfeld im
Weg eines [err] Elektronenstrahles erzeugbar ist, welches bewirkt, [err]
dieser [err] Strahl bei allen Ablenkwinkeln mit dem mittleren Strahl (28)
konvergiert. 10 7. Elektronenstrahlerzeugungssystem nach Anspruch 6,
dadurch gekennzelchnet, [err] das [err] und das Innerhalb angeordnete Teil
(52, 54, 62, 64; 158, 160; 256, 258, 260) Segmente eines Zylinders sind,
der einen [err] Strahlweg umgibt. 16 8. Elektronenstrahlerzeugungssystem
nach Anspruch 7, dadurch gekennzelchnet [err] zwischen der
Hauptfokussierungslinse und dem Strahlformungsbereich drei getrennte,
longitudinal langs der Elektro- nenstrahlwege beabstandete Teile (40, 42,
44) angeordnet sind, von denen das mittlere (42) das [err] angeordnete Teil
(52, 54) enthalt  und das am weitesten vom Strahlformungsbereich entfernte
getrennte Tell (44) das innen angeordnete Teil (62, 64) enthalt. 20 9.
Elektronenstrahlerzeugungssystem nach Anspruch 7, dadurch gekennzelchnet,
[err] die dem Strahl- formungsberelch am nachsten benachbarte
Hauptfokussierungslinsenelektrode (40) drei getrennte Teile (141, 158, 160)
enthalt, von denen ein erstes (158) zwei [errr] angeordnete Teile enthalt
und elne zentrierte Vertiefung aufwelst, ein zweites (160) der Teile, das
innerhalb der Vertiefung angeordnet ist, 25     zwei innen angeordnete
Teile enthalt und ein drittes der Teile eine durchbrochene Platte (141)
Ist, die am weitesten vom Strahiformungsbereich entfernt bel der
Hauptfokusslerungslinse (142) angeordnet ist. 10.
Elektronenstrahlerzeugungssystem nach Anspruch 7, dadurch gekennzelchnst
[err] die dem Strahlfor- mungsbereich am nachsten benachbarte
Hauptfokusslerungslinsenelektrode (240) drel getrennte Telle 30     (256,
258, 260) enthalt, von denen ein erstes (258) dieser Teile zwei innen
angeordnete Teile enthalt, ein zweites (256) dieser Teile ein [err]
angeordnetes Tell enthalt, und ein drittes Tell (260) ein weiteres [err]
angeordnetes Teil enthalt. 35 40 45 50 55    


