Européisches Patentamt

® Q Eurcpean Patent Office @ Publication number: 81235 975

Office européen des brevets

@ EUROPEAN PATENT SPECIFICATION

Date c:‘ éaubllcatlon of the patent specification: & int.cre: HO1J 29/50, HO4N 3/22 /
13.06.

@) Application number: 87301171.2

@ Oateof fillng: 11.02.87 \4}_,
\

€3 CRAT and color display system.

(9 Priority: 12.02.86 US 828523 (f Propriator: RCA LICENSING CORPORATION, 2 ( o
independence Way, Princeton New Jersey 08540{US) ( ' k

39 Date of publication of application:

09.09.87 Bulletin 87/37 @ tnventor: Bloom, $tanley, 1185 Sherfin Drive,
Bridgewater New Jersey{US)
inventor: Hockings, Eric Francls, 200 Library Place,
Pubiication of the grant of tive patent: Princeton New Jersey(US)
13.06.90 Bulletin 980/24
@ Raprasentative: Kennington, Eric Alasdair et al, RCA
@) Designated Contracting States: intermational Limited Burdett House 15-18 Buckingham
ATDEESFR GBITSE Strast, London WC2N 8DU(GB)

6 References cited:
EP-A- 0163443
GB-A- 1 567 607
US-A-3961223

PATENTY ABSTRACTS OF JAPAN unexamined
appiications, £ section vol 2, no 31,

February 9, 1985 THE PATENT OFFICE JAPANESE
GOVEH?QMEN? page 128 E 205

235 975 B1

) Note: Within nine monthsa from the publication of the mention of the grant of the European patent, any psrson may give notices to

the European Patent Office of opposition to the European patent granied. Notice of opposition shall be filed in a written reasoned
n. statement. It shalt not be deemed to have been flled untll the cpposition fee has been paid {(Art. 99(1) European patent
I“ gonvention}.

ACTORUM AG




10

15

20

3o

35

40

45

50

55

60

65

EP 0 235 975 B1

Description

The present invention relates to cathode ray tubes and color display systems including cathode-ray
tubes, It Is particularly applicable to cathode ray tubss having inline electron guns.

Although present-day dsflection 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
spot shapes. The yoke magnetic field is astigmatic, and it both overfocuses the vertical-plane electron
beam rays, leading to deflected spots with appreciable vertical flare, and underfocuses the horizontal
rays, leading 1o slightly enlarged spot width. To compensate, it has been the practice to infroduce an
astigmatism into the beam-forming region of the aleciron gun to produce a defocusing of the vertical
rays and a focusing of the horizontal rays, Such astigmatic beam-forming regions have besn construct-
ed by means of Gl control grids or G2 screen grids having slot-shaped apertures. These slot-shaped ap-
erlures produce non-axially-symmetric flelds with quadrupolar components which act differently upon
rays in the verlical and horlzontal planes. Such slot-shaped apertures are shown in U.S. Patent
4234 814, Issued to Chen et al. on Novemnber 18, 1980. These constructions are stalic; the quadrupole
field produces the same compensatory asiigmatism even when the beams are undeflected and expsrienc-
ing no yoke astigmatism.

To provide improved correction, U.S. Patent 4 319 163, issued to Chen on March 9, 1982, introduced
an extra upstream screen grid, G2a, with horizontally slotted apertures, and with a variable or modulated
potential applied to it. The downstream screen grid, G2b, has round apertures and Is at a fixed potential.
The variable voltage on G2a varies the strength of the quadrupole field, so that the astigmatism pro-
duced is proportional to the scanned off-axis position.

Although effective, use of astigmatic beam-forming regions has several disadvantages. First, beam-
forming reglons have a high sensilivity to construction iolerances because of the smali dimensions In-
volved. Second, the effective length or thickness of the G2 grid must be changed from the opiimum val-
ue it has in the absence of slotted apertures. Third, beam current may vary with a variable potential ap-
plled to a beam-forming region grid. Fourth, the effectiveness of the quadrupole field varies with the po-
sition of the beam cross-over and, therefore, with beam current.

Eurcpean Patent Application EP-A 0 183 443 concerns a colour display system including a cathode-
ray tube having a 3-beam, in-fine selectron gun and a self-convergent defiection yoke, and addresses

-the problem of vertical overfocusing. The solution disclosed is to insert three or five metal wafer eleo-

trades betwean the two halves of the main focusing electrode. In the case of five electrodes, these are
divided into two groups, each of which constiiutes a lens element which is orlented to provide a correc-
flon to an associated electron beam to at ieast partially compensate for the effect of the astigmatic mag-
nefic deflection field. The combination of flve electrodes forms a muliipole lens and this combination in-
cludes a first electrode and a second elacirode, the second elscirode being connected to one of the
electrodes for forming the malin focusing lens and the first electrode being located between the second
elecirode and the beam forming region, and facing the second electrode,

British Patent Specification GB-A 1 567 807 discloses a cathode-ray tubse having an electron gun in
which one of the cylindrical electrodes forming the main focusing lens is modified by the provision of a
pair of opposed apartures. A palir of additional electrodes are situated opposite to, l.e. facing, the re-
spective apertures. The additional electrodes are at the same poteniial. Considering only one of the
electron beams for eimplicity, the pair of additional elecirodes interacts with the modified eylindrical elec-
trode to form a quadrupole lens which compensates for the astigmatism of a self convergant deflection
coll. The main focusing lens Is formed by the action of the unmodified (l.e. cylindrical) end portion of the
cylindrical electrode and a further cylindrical electrode while the quadrupole lens Is formed by the action
of the apertured portion of the cylindrical electrode and the additional electrodes.

in one aspect, the present invention provides a coior display system including a self-converging yoke
that produces an astigmatic magnetic deflaction fisld and a cathode-ray tube having an electron gun for
generating and directing three electron beams along paths toward a screen of said tube, sald gun includ-
ing ¢lectrodes comprising a beam-forming region, electrodes for forming a maln focusing lens, and slec-
trodes for forming a quadrupocle iens between the beam-forming region and the main focuelng lens in
each of the elsciron beam paths, each quadrupole lens being oriented 1o provide a correctlon to an asso-
ciated electron beam to at lsast partially compensate for the effect of the astigmatic magnetic deflection
field on the associated beam, wherein said electrodes for forming a quadrupole lens include a first quad-
rupole lens elecirode and a second quadrupole lens elactrode, sald second quadrupols lens electrode
being mechanically and electrically connected to one of said eleciredes for forming a main focusing lens,
and said first quadrupole lens electrode being located between the second quadrupole lens electrode
and the beam-forming region and facing the second quadrupcle lens electrods and characterised in that
first and sacond quadrupole lens electrodes each include a pair of opposed sector portiens of a tubular
member, the opposed sector portions of each of the first and second quadrupoie lens electrodes being
interdigitated with the opposed sectar portions of the other.

In another aspect, the present invention provides a color cathode-ray tube having an electron gun
for generating and directing three electron beams along paths toward a screen of said tube, said gun in-
ciuding electrodes comprising a beam-forming region slectrodes for forming a maln focusing lens, and
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slectrades for forming a quadrupole lens between the beam-forming region and the malin focusing lens in
each of the electron beam paths, wherein said electrodes for forming a quadrupole lens include a first
quadrupole lens electrode and a second quadrupole lens electrode, sald second guadrupole fens alec-
trode being mechanically and elactrically connected to one of said electrodes for forming a main focus-
ing lens, and sald first quadrupole lens electrode being located between the second guadrupole iens
electrode and the beam-forming region and facing the second quadrupole lens electrode, characterised
in that the first and second quadrupole lens electrodes each include a pair of opposed sector portions of
a tubular member, the opposed sector portions of each of the first and second quadrupole iens elec-
trodes being interdigltated with the opposed sector portions of the other.
In the drawings:

FIGURE 1 Is a plan view, partly In axial section, of a color display system embodying the invention.

FIGHl:EHE 2 is a partially cutaway axial section side view of the electron gun shown in dashed lines in
FIGURE 1.

FIGIMRE 3 is an axial section view of the electron gun, taken at line 3-3 of FIGURE 2.

FIGURE 4 is a broken-apart perspective view of quadrupole lens electrodes used in the electron gun.

FIGURES 5 and 6 are front and side views, respectively, of a first set of quadrupole lens electrodes,

FIGURE 7 Is an upper right quadrant view of the quadrupole lens electrodes of FIGURES 5 and 6,
showing electrostatic potential ines.

FIGURES 8 and 9 are front and side views, respectively, of ancther set of quadrupole lens elec-
trodes.

FIGURE 10 is an upper right quadrant view of the quadrupole lens electrodes of FIGURES 8 and 9,
showing electrostatic potential lines.

FIGURE 11 Is a top view, partially in section, of an other electron gun.

FIGURE 12 is a front view of the quadrupole lens electrodes of the other electron gun, taken at line 12-
12 of FIGURE 11,

FIGURE 1 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 rectangu-
tar funnel 15. The funnael 15 has an internal conductive coating {not shown) that extends from an anode
button 16 fo the neck 14. The panel 12 comprises a viewing facepiate 18 and a peripheral flange or sidewsll
20 which Is sealed 1o the funnel 15 by a glass frit 17. A three-color phosphor screen 22 Is carried by the
innar surface of the faceplate 18. The screen 22 preferably is a line screen with the phosphor lines ar-
ranged In triads, each trlad including a phosphor line of each of the three colors. Alternatively, the
screen can be a dot screen. A muitiapertured color selection electrode or shadow mask 24 Is removably
mounted, by conventiona! means, in predetermined spaced relation to the screen 22. An eiectron gun 26,
shown schematically by dotted lines In FIGURE 1, is centrally mounted within the neck 14 to generate and
direct three elactron beams 28 along convergent paths through the mask 24 to the screen 22.

The tube of FIGURE 1 s designed to be used with an external magnetic deflection yoks, such as the
yoke 30 shown [n the nelghberhood of the funnel-to-neck junction. When activated, the yoke 30 sub-
jects the 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 defiection) 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 reglon of the gun 26. For simplicity, the actual curvature of the deflection beam
paths in the deflection zone is not shown In FIGURE 1. In the preferred embodiment, the yoke 30 produc-
es a self-convergence of the three electron beams at the tube screen. Such a yoke forms an astigmatic
magnetic field which overfocuses the vertical-plane rays of the beams and underfocuses the horizontai-
plane rays of the beams. Compensation for this astigmatism is provided in the electron gun 26.

FIGURE 1 also shows a‘portion of the electronics used for exciting the tube 10 and yoke 30. These
electronics are described below.

The detalls of the electron gun 26 are shown In FIGURES 2, 3 and 4. The gun 26 comprises three
spaced infine cathodes 34 (one for each beam, only one being shown), a control grid electrode 36 (Gl), a
screen grid electrode 38 (G2), an accelerating electrode 40 (G3), a first quadrupole electrode 42 (G4),
a combined second quadrupole electrode and first main focusing lens electrode 44 (G5), and a second
main focusing lens slectrode 46 (G6), spaced in the order named. Each of the Gl through G6 electrodes
has three Inline apertures located therein to permit passage of three electron beams. The electrostatic
malin focusing lens in the gun 26 Is formed by the facing portions of the G5 electrode 44 and the G6 elec-
trode 48. The G3 electrode 40 is formed with three cup-shaped elements 48, 50 and 52, The open ends
of two of these elements, 48 and 50, are attached to each other, and the apertured closed end of the
third slement 52 is attached to the aperiured closed end of the second slement 5§0. Although the G3 elec-
frode 40 is shown as a three-plece structure, it coulid be fabricated from any number of slements to at-

-tain the same or any other desired length.

The first quadrupole electrode 42 comprises a flat plate 54 having three inline apertures 56 therein
and castled cylinders 58 extending therefrom in alignment with the apertures 56. Each cylinder 58 in-
cludes a cylindrical portion 60 In contact with the plate 54 and two sector portions 82 extending from the
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cylindrical portion 60. The two sector portions 62 are located opposlte each other, and each sector por-
fion 62 encompasses approximately 85 degrees of the cylinder circumference.

The portion of the G5 electrode 44 that compriges the second quadrupole lens electrode includes a
flat plate 64 having three intine apertures 66 therein and castled cyllnders 68 extending therefrom in
alignment with the apertures 66. Each cylinder 68 Includes a cylindrical portion 70 In contact with the
plate 64 and two sector portions 72 extending from the cylindrical portion 70. The two sectar portions are
located opposite each other, and each sector portton 72 encompasses approximately 85 degrees of the
cylinder circumference. The positions of the sector portions 72 are rotated 90° from the positions of the
sector portions 62, and the sector portions are assembled In non-touching, interdigitated fashion. Al-
though the sector portions 62 and 72 are shown with square corners, such corners may be rounded.

The portion of the G5 electrode 44 that comprises the first main focusing electrode includes a some-
what cup-shaped element 74 which has its open end closed by the piate 64. The (6 electrode 46 is siml-
lar in shape to the element 74, but has its open end closed by an apertured shield cup 76. The facing ap-

_ertured closed ends of the G5 electrode 44 and the G6 electrods 46 have large recesses 78 and 80, re-

spectively, therain. The recesses 78 and 80 set back a portion of the closed end of the G5 electrode 44
that contains three Inline aperiures 82 from the portion of the closed end of the Q6 electrode 46 that
contains three inline aperiures 84. The remalning poriions of the closed ends of the G5 electrode 44 and
the G6 electrode 486 form rims 86 and 88, respectively, that extend peripherally around the recesses 78
and 80. The rims B6 and 88 are the closest portions of the two elecirodes 44 and 46 to each other.

All of the electrodes of the gun 26 are either direcily or Indirectly connected to two Insulative support
rods 0. The rods 90 may extend to and suppert the Gl slectrode 36 and the G2 electrode 38, or thess
two electrodes may be atiached to the G3 elecirode 40 by some other insulative means. In a preferred
embodiment, the support rads are of glass, which has been heated and pressed onto claws extending
from the electrodes, to embed the claws in the rods.

FIGURES 5 and 8 show the sector portions 62 and 72 of the cylinders 58 and 68, respectively. The
four sector portions are of equal dimenslons, being curved on & radius "a" and having an overiapped
length "t". A voltage Va = Vo4 + Vme Is applied to the sector portions 62, and a voltage Vs = Vos + Vms I8
applled to the sector portions 72. Subscript "o" Indicates a D.C. voltage, and subscript "m" indicates a
modulated voltage. This structure produces a quadrupolar potential,

b= (Va+ V)2 + (Vg - Vi)(x2 - y2)2a2 + ...,

and a transverse fleld,

Ex = - (AV/a2)x = (-X/y)Ey ,

where

AV = V4 - Vs,

This field deflects an Incoming ray through an angle,

6 = LEy/2Vo,

where the effective length of the interaction ragion Is

Le da+t,

and where the mean potential is

Vo= (V4 + Vs)f2.

Thus, the paraxial foca! length of this quadrupole lens is

fy = %6 = [282/(.4a + Y){Vo/aV) = -fy.

An additionai degree of control is obtainable by using a differant lens radius, a, and/or length, t, for the
quadrupolss around the two outer beams, as compared to those for the quadrupole around the center
be‘?r:: electrostatic potential lines established by the equal sector portions 62 and 72 are shown in FIG-
URE 7 for one quadrant. Nominal voltages of 1.0 and -1.0 are shown applied to the sector portions 72 and
62, respectively. The electrostatic fleld forms a quadrupole lens which has a net effect on an electron

beam of compressing it in one direction and expanding it in an erthogonal direction.
Although the above-described embodiment has been shown having equal quadrant and circutar sector
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portions, noncircular and/or unequal sector portions also can be used to attain other order multipoles.
An example Is shown in FIGURES 8 and 9. In this exampls, two sector portions 62' encompass each ap-
proximately 145 degrees of the circumference, and two smaller sector portions 72 encompass each ap-
proximately 25 degrees of the circumference. The electrostatic field fines formed by these sector por-
fions 62’ and 72", with nominal voltages applied, are shown In FIGURE 10. The net effect of this electro-
st'atié:ﬁﬂeld is to compress an electron beam more in one direction than to expand it In an orthogonal
divection.

Although the above-described embodiments have been shown with castled interdigitated cylinders
used to form a multipole lens, other construction techniques also may be used. FIGURES 11 and 12 show
another slectron gun embodiment. In this embodiment, a main- lens focus electrode 130, having extrusions
at its apertures, is sectioned by cutting out four pieces 132, 134, 136 and 138 from a closed end of the
elecirode. The sectioning Is done through the apertures, as shown in FIGURE 12, dividing each extruslon
info four segments of a cylinder. These four sectioned plecss are then attached back to the main portion
of the electrode 130 with an insulative ceramic cement 140 and are elecirically interconnected 1o each
other by a fine wire 142. The remaining parts of the electron gun that form the main focusing lens are a
buffer plate 144 and a final electrode 146. The buffer plate 144 isvlates the main lens from the quadru-
pole lens, both electrically and physicaliy.

The electron gun 26 includes a dynamic quadrupole lens which is located differently and constructed
differently than prior uses of quadrupole lenses In electron guns. The new quadrupole lens includes
curved plates having surfaces that lle parallel to the electron beam paths and form electrostatic field
lines that are normal to the beam paths. The quadrupole lens is iocated between the beam-forming region
and the main focusing lens, but closer to the main focusing lens. The advantages of this locatlon are: 1) a
jow sensitivity to construction tolerances, 2) the effective G2 length need not be changed from the opti-
mum value, 3) the closeness of the quadrupole to the main focusing lens produces beam bundies which
are closely circular in the main lens and less likely to be intercepted by the main focusing lens, 4} the
beam current Is not modulated by the variable guadrupole voitage, 5) the effective quadrupole lens
strength is greater the closer the quadrupole lens is to the main lens, and 6) the quadrupole lens, being
separate from the main focus lens, does not adversely affect the main lens. The advantages of the new
construction are; 1) the quadrupole’s transverse fields are produced directly and are stronger than the
transverse flelds which arise indirectly In the prior tube of above-cited U.S. Patent 4 319 163, as only an
accompaniment 1o the differentlal penetration of G2b voltages into the slot of the G2a, 2) the absence of
spherical aberration caused by the higher multipoles produced additionally by the slotted-aperturs type
of grid fens, and 3) seif-containment, making the construction independent of adjacent electrodes.

Referring back to FIGURE 1, there Is shown a portion of the electronics 100 that may operate the sys-
tern as & telsvision receiver and as a computer monitor. The electronics 100 Is responsive to broadcast
signals recelved via an antenna 102, and to direct red, green and blue (RGB) video signals via input ter-
minals 104, The broadcast signal Is applied to tuner and intermediate frequency (IF) circuitry 106, the out-
put of which is applied to a video detector 108. The output of the video detector 108 is a composite video
signal that is applled to a synchronizing signal (sync) separator 110 and a chrominance and luminance sig-
nal processor 112. The sync separator 110 generates horizontal and vertical synchronizing pulses that
are, respectively, applied to horizontal and vertical deflection circuits 114 and 116. The horizontal deflec-
tion circult 114 produces a horizontal deflection current in a horizontal deflection winding of the yoke 30,
while the vertical deflection circult 116 produces a vertical deflection current In a vertical deflection
winding of the yoks 30.

in addition to receiving the composite video signal from the video detector 108, the chrominance and

"luminance signal processing circuit 112 aternatively may receive individual red, green and blue video sig-

nals from a computer, via the terminals 104. Synchronizing pulses may be supplied to the sync separator
110 via & separate conductor or, as shown in FIGURE 1, association with the green video signal. The out-
put of the chrominance and luminance processing circuitry 112 comprises the red, gresn and blue color
drive signals that are applied to the electron gun 26 of the cathode ray tube 10 via conductors RD, GD
and BD, respactively.

Power for the system is provided by a voltage supply 118, which is connected to an AGC voltage
source. The voltage supply 118 produces a regulated DC voltage level +V; that may, ilustratively, be
used o power the horizontal deflection circuit 114. The voltage supply 118 also produces DC voltage +V2
that may be used to power the varlous circults of the electronics, such as the vertical deflection clrcuit
116. The voltage supply further produces 2 high voliage Vy, that is applied to ultor terminat or anode but-
ton 16.

Circuits and components for the tuner 106, video detector 108, sync separator 110, processor 112, hor-
izontal deflection circuit 114, vertical deflection clrcult 116 and voltage supply 118 are weil known in the art
and, therefore, are not specifically dascribed herein.

in addition to the foregoing elements, the electronics 100 includes either one or two dynamic circults
and a focus voltage waveform generator 122, with or without a spot shape waveform generator 120. The
spot shape waveform generator 120 provides the dynamically varied voltage Vms to the sector portions
62 of the electron gun 26. The focus voltage waveform generator 122 is similar In design to the generator
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120, but provides a dynamically varled focus voltage Vms to the electrodes 42 and 44. Use of these two
generators permits optimization of both electron beam spot focus and spot shape at any peint on the tube
scraen. .

Both of the generators 120 and 122 receive the horizontal and vertical scan signals from the horizon-
tal deflection circult 114 and the vertical deflection circuit 1186, respectively. The clrcuitry for the wave-
form generators 120 and 122 can be that as Is known in the art. Examples of such known circults may be
found in: L1.S. Patent 4 214 188, issued to Bafaro et al. on July 22, 1980; U.S. Patent 4 258 298, issued to
Hilburn et al. on March 24, 1981; and U.S. Patent 4 316 128, Issued to Shiratsuchl on February 16, 1982.

Tables | and Hl below give experimental results of the center and corner beam spot sizes for an elec-
tron gun, such as gun 26, in a 26V110° color picture tube with a 25KV ultor voltage applied and & beam
current of 2.0mA. Table | presents the voltages applied to the first quadrupole electrode 42, Vas,the
combined second quadrupole electrode and first main focusing electrode 44, Vggthe voltage differ-
ence between these electrodes, AV, and the horizontal H and vertical V spot sizes, in mils (and equiva-
lent miliimsters), at the center and corner of the screen when no bias is applied.

Table |
Vas Vas Av HXV
mm {miis)
Center 6550 6550 s 1.80x3.35 (71 x132)
Corner 6550 6550 0 3.73x2.18 {147 x886)

Table Il presents simllar information, but for the situation where a bias is applied.

Table ll
Vas Vas AV HXV
mm (mils)
Genter 8000 5800 -200 1.55%x1.93 (61 x76)
Corner 8750 7000 +250 231130 (91 x51)

As can be seen by comparing the tables above, considerable reduction in the vertical dimension of the
eleciron beam spot is achieved by proper application of voltages to the quadrupole structure,

Claims

1. A color display system Including a self-converging yoke (30) that produces an astigmatic magnetic
deflection field and a cathode-ray tube (10) having an electron gun (26) for generating and directing
three electron beams along paths toward a screen (22) of said tube, said gun including electrodes (34,
36, 38, 40) comprising a beam-forming region, electrodes (44, 46} for forming a main focusing lens, and
electrodes for forming a quadrupole lens between the beam-forming region and the main focusing lens in
each of the electron beam paths, each quadrupole lens being oriented to provide a correction to provide
a correction 10 an associated electron beam (28) to at least partially compensate for the effect of the as-
tigmatic magnetic deflection field on the assoclated beam, wherein said electrodes for forming a quadru-
poie lens include a first quadrupole lens electrode (42) and a second quadrupole lens electrode (44),
said second quadrupole lens electrode being mechanically and electrically connected to one of sald elec-
trodes {44) for forming a main focusing lens, and said first quadrupole lens electrode being located be-
tween the second quadrupole lens electrode and the beam-forming reglon and facing the second quadru-
pole lens electrode and characterised in that first and second quadrupole lens elactrodes {42, 44) each
include a pair of opposed sector portions (82, 72; 62/, 72') of a tubular member (80, 70), the opposed
gector portions of each of the first and second quadrupole lens electrodes being interdigitated with the
opposed sector portions of the other,

2. A color cathode-ray tube (10) having an electron gun (26) for generating and directing three elec-
tron beams along paths toward a screen (22) of said tube, said gun including slectrodes (34, 36, 38, 40}
comprising a beam-forming reglon electrodes (44, 46) for forming a main focusing lens, and electrodes
for forming a quadrupole lens between the beam-forming reglon and the main focusing lens in each of the
electron beam paths, whereln said electrodes for forming a quadrupole lens include a first quadrupole
lens electrods (42) and a second quadrupols lens electrode (44), sald second quadrupole lens slectrode
being mechanically and electrically connected to one of said electrodes (44) for forming a main focusing
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‘lens, and said first quadrupole lens electrode being located between the second quadrupole lens elec-

trode -and the beam-forming reglon and facing the second quadrupole lens electrods, characterised in
that the first and second quadrupole lens electrodes (42, 44) each include a pair of opposed sector por-
tions (62, 72; 62, 727) of a tubular member (60, 70), the opposed sector portions of each of the first and
second quadrupole lens electrodes being Interdighated with the opposed sactor portions of the other.

3. A color display system according to claim 1 or a color cathode.ray tube according to claim 2, where-
in said tubular member (60, 70) has the shape of a circular cylinder.

4, A color display system or a color cathode-ray tube according to claim 3, in which each sector por-
tion (62, 72) sncompasses approximately 85 degrees angle of a cylinder (80, 70) circumference.

5. A color display system or a color cathode-ray tube according to claim 3, in which the sector por-
tions (62} on one electrode forming a particuiar quadrupole lens encompass & greater angle of a cylin-
der than do tha sector portions (72') on the other slectrode forming the particular quadrupole lens.

8. A color display sysiem or a color cathode-ray tube according to claim 5, in which the sector por-
tions (62') on one electrode each encompass approximately 145 degreas angle of a cylinder, and the sec-
for portions {72’} on the other electrode encompass approximataly 25 degrees angle of a cylinder.

7. A color display system or a color cathode-ray tube according to any one of the preceding claims,
which comprises means (120) for applylng a dynamic signal (Vm4) to at least one (42) of said first and
second quadrupole lens electrodes (42, 44), said dynamic signal being related to deflection of the
elctron beams (28).

8. A color display system or a color cathode-ray tube according to claim 7, which comprises means
(122) for applying a second dynamic signal (VmS5) to at ieast the other (44) of sald firet and second quad-
rupole lens electrodes {42, 44), sald second dynamic signal being related to deflection of the electron
beams (28).

9. A color display system or & color cathode-ray tube according to any one of the preceding claims, in
which sald quadrupole lens is located closer to said main focusing lens than to said beam forming region.

Patentanspriiche

1. Farbblidwiedergabesystem mit einem selbstkonvergierenden Joch (30), das ein astigmatisches Ab-
lenkmagnetfeld erzeugt, und einer Kathodenstrahlrdhre (10}, die ein Elekironenstrahisystem (28) auf-
waist, um drel Elektronenstrahlen zu erzeugen und entlang zugsordneter Wege auf einen Schirm (22)
der Rohre zu richten, wobel das Strahlsystem einen strahlformenden Bereich umfassende Elskirodsn
(34, 36, 38, 40}, Elekiroden (44, 46) zur Blidung einer Hauptfokussierungsiinee und Elektroden zur Bil-
dung seiner Quadrupollinse zwischen dem strahliormenden Bereich und der Hauptfokussierungslinse in
jedem der Elekironenstrahiwege enthéilt, mit einer derartigen Orlentisrung einer jeden Quadrupollinse,
dafl eine Korrektur fiir einen zugeordneten Elektronenstraht (28) bewirkt wird, um zumindest teilwsise
den EinfluB des astigmatischen Ablenkmagnetfeldes auf den zugeordnsten Strahl zu kompensieren, wo-
bei die besagten Elektroden zur Bildung einer Quadrupoliinse eine erste Quadrupollinsen-Elektrode (42)
und eine zweite Quadrupoilinsen-Elektrode {44) enthalten, dis zweite Quadrupoliinsen-Elekirode mecha-
nisch und elektrisch mit einer der besagten Elekiroden (44) zur Bildung einer Hauptfokussisrungsiinse
verbunden Ist und die erste Quadrupollinsen-Elektrode zwischen der zweiten Quadrupollinsen-Elekiro-
de und dem strahliformenden Bareich iiegt und der zwelten Quadrupoliinsen-Elekirode zugewandt ist, da-
durch gekennzeichnet, daB die erste und die zweite Quadrupollinsen-Elektrode {42, 44) jewells aln Paar
gegeniiberliegender Sekiorteile (62, 72; 62, 72') eines rohrférmigen Gliedes (60, 70) enthalten und die
gegenilberliegenden Sektorieile einer jeden der ersten und zweiten Quadrupollinsen-Elekiroden mit den
gegeniliberliagenden Sekiorieilen der jewells anderan Ineinandergreifen

2. Farb-Kathodenstrahirbhre (10) mit einem Elektronenstrahisystem (28), um drei Elektronenstrahlen
zu erzeugen und entlang zugeordneter Wege auf einen Schirm (22) der Rhre zu richten, wobel das
Sirahisystem einen strahlformenden Bereich umfassende Elektroden (34, 36, 38, 40), Elektroden (44,
46) zur Bildung einer Hauptiokusslerungslinse und Elekiroden zur Bildung einer Quadrupollinge zwi-
schen dem strahormenden Bereich und der Hauptfokussierungslinse in Jedem der Elektronsnstrahiwe-
ge enthalt, wobel die besagten Elekiroden zur Bildung einer Quadrupollinse eine erste (uadrupollinsen-
Elektrode (42) und eine zweite Quadrupollinsen-Elektrode (44) enthalten, die zweite Quadrupollinsen-
Elekirade mechanisch und slekirisch mit einer der besagten Elekiroden (44) zur Bildung einer Hauptfo-
kussierungslinse verbunden ist und die erste Quadrupollinsen-Elekirode zwischen der zweiten Quadru-
polinsen-Elektrode und dem strahiformenden Bereich liegt und der zweiten Quadrupoliinsen-Elektrode
zugewandt ist, dadurch gekennzeichnet, daB die erste und die zweite Quadrupollinsen-Eiekirode (42,
44) jewslls ein Paar gegeniiberliegender Sekiorisile (62, 72; 62, 72) eines rohridrmigen Gliedes (60,
70) enthalten und die gegeniiberliegenden Sektorieile siner jeden der ersten und zweiten Quadrupollin-
sen-Elskiroden mit den gegenilberliegenden Sektorteilen der anderen ineinandergreifen.

3. Farbbildwiedergabesystem nach Anspruch 1 oder Farbbildkathodenstrahirbhre nach Anspruch 2,
worln das rohifrmige Glied (60, 70) die Gestalt elnes Kreiszylinders hat.

4, Farbblldwiedergabesystem oder Farb-Kathodenstrahirbhre nach Anspruch 3, worin jeder Sektor-
teil (82, 72) ungefiihr 85 Winkelgrade eines Umfangs sines Zylinders (60, 70) umfal.
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5. Farbbildwledergabesystem oder Farb-KathodenstrahlrShre nach Anspruch 3, worin die Seklorleile
(82} an einer Elektrode, die eine Quadrupolinse bildet, einen groBeren Winkel eines Zylinders umfassen
als die Sektorteile (72} an der anderen Elekirode, welche dieselbe Quadrupollinse bildet.

6. Farbblldwiedsrgabesystem oder Farb-Kathodenstrahirdhre nach Anspruch 5, worin die Sektorteile
(62) an einer Elekirode jewsils ungsfihr 145 Wirnkelgrade eines Zylinders umfassen. und die Sekiorteile
(72') an der anderen Elekirode ungefahr 25 Winkeigrade elnes Zyfinders umfassen.

7. Farbbildwiedergabesystem oder Farb-Kathodenstrahiréhre nach einem der vorhergehenden An-
spriiche mit einer Einrichtung (120) zum Anlegen eines dynamischen Signals (Vm4) an mindestens eine
(42) der ersten und zwelten Quadrupollinsen-Elektroden (42, 44), wobel dieses dynamische Signal mit
der Ablenkung der Etekironenstrahlen (28} in Beziehung steht.

8. Farbblldwiedergabesystem oder Farb-Kathodenstrahlrbhre nach Anspruch 7 mit einer Einrichtung
{142) zum Anlegen elnes zweiten dynamischen Signals (Vm5) an mindestens die andare (44) der ersten
und zwelien Quadrupollinsen-Elekiroden (42, 44), wobel das zweite dynamische Signal mit der Ablen-
kung der Elektronenstrahlen (28) in Bezishung steht.

9. Farbbildwiedergabesystem oder Farb-Kathodenstrahirbhre nach einem der vorhergehenden An-
sprilche, worin die Quadrupoliinse ndher an der besagten Hauptfokussierungslinse als am besagten
strahiformenden Bersich llegt. :

Revendications

1. Un systéme de visualisation en couleurs comprenant un bloc auto-convergent (30) qui produit un
champ de déviation magnétique astigmatique et un tube & rayons cathodlques (10) ayant un canon & élec-
trons (26) pour produlre et diriger trois faisceaux d’électrons le long du trajet vers un écran (22) dudit
iube, ledit canon comprenant des élecirodes (34, 36, 38, 40) comprenant une réglon de formation d'un
falsceau, des électrodes (44, 46) pour former une lentille de focalisation principale, et des électrodes
pour former une lentille a quatre poles entre la région de formation du faisceau et la lentille de focalisa-
fion principale dans chacun des trajets du falsceau d'électrons, chague lentille & quatre pdies étant
orientée pour produire une correction & un faisceau d'électrons assoclé (28) pour au moins compenser
partiellement l'effet du champ de déviation magnétique astigmatique sur le falsceau associé, ol lesdites
électrodes pour former une lentllle & guatre poles comprennent une premigre électrode de lentille & qua-
tre pdles (42) et une seconde électrade de lentille A quatre pdles (44), ladite seconde électrode de len-

‘flle & quatre pbles &tant mécaniquement et électriquement reliée a I'une desdites électrodes (44) pour

former une lentille de focalisation princlpale, et ladite premidre électrode de lentille & quaire pdle étant si-
tuée entre la seconde Slectroda de lentille & quatre pdles et la région de formation du faisceau et faisant
face & la seconde électrode de lentile & quatre pbles et caractérisé en ce gue les premiére et seconds
électrodes de lentilie & quatre pdles (42, 44) comprennent chacune une paire de portions de secteurs
opposées (62, 72; 62', 72} d'un élément tubulaire (60, 70), les portions de secteurs opposées des pre-
miére et seconde électrodes de lentllie & quatre pbles étant entrelacées avac les portions de secteurs
opposées de lautre. :

2. Un tube & rayons cathodigues couleur (10) ayant un canon a électrons (26) pour produire et diriger
trois falsceaux d'déectrons le long de trajets vers un écran (22) dudit tube, ledit canon comprenant des
dlectrodes (34, 36, 38, 40) comprenant des élactrodes & réglon de formation de faisceau (44, 46) pour
former une lantitle de focalisation principale, et des électrodes pour former une lentills & quatre péles en-
tre la région de formation de faisceau et ia lentille de focalisation principale dans chacun des trajets de
falsceaux d'électrons, ol lesdites élecirodes pour former une lentille a quatre péles comprennent une
premigre électrode de lentille 4 quatrs pbles (42) et une seconde électrode de lentille & quatre pbles (45),
ladite seconde électrode de lentiiie & quatre pbles étant mécaniquement et électriquement reliée & 'une
dosdites électrodes {44) pour former une lentle de focalisation principale, et la premiére élecirode de
lentile & quatre poles étant située entre 1a seconde électrode de lentille a quatre pdles et la région de for-
mation de faisceau et faisant face & la seconde électrode de lentlle & quaire pbles, caractérisé an ce
que les premigére et seconde électrodes de lentlile & quatre péles (42, 44) comprennent chacune une pal-
re de portions de secteurs opposées (62, 72; 62/, 72"} d'un élement tubulaire (80, 70), les portions de
secteurs opposées de chacune des premiére et seconds électrodes de lentille & quatre pdles étant en-
trolacées avec les portions de secteur opposées de Fautre.

3. Un systéme de visualisation en couleurs selon la revendication 1 ou un tube & rayons cathodiques
couleur selon 1a revendication 2, ol 'élément tubulaire précité (60, 70) a la forme d'un cylindre circulaire.

4. Un systéme de visualisation en couleurs ou un tube & rayons cathodiques couleur selon la revendi-
cation 3, dans lequel chaque portion de secteur (62, 72) entoure approximativement 85 degrés d'angle
d'une circonférence d'un cylindre (60, 70).

5. Un systéme de visualisation en couleurs ou un tube & rayons cathodiques couleur selon la revendi-
cation 3, dans lequsl les portions de secteurs (62) sur une électrode formant une lentille 3 quatre péles
particulidre entourent un angle plus grand d'un cylindre que les portions de secteurs {72)) sur l'autre
électrode formant Iz lentille & quatre pdles particulidre.

6. Un systdme de visuallsation en couleurs ou un tube & rayons cathodiques coulsur selon la revendi-
cation 5, dans lequel les portions de secteurs (62') sur une électrode entourent chacune approximative-
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ment 145 degrés d'angle d'un cylindre, et les portions de secteurs (72 sur lauire électrode entourent
approximailvement 25 degrés d'angle d’un cylindre.

7. Un systéme de visualisation en couleurs ou un tube & rayons cathodiques couleur selon f'une des
revendications précédentes, qui comprend un moyen {120) pour appliguer un signal dynamique (Vm4) &
au moins 'une (42) des premiére et seconde électrodes de lentilie & quatre pdles précitées (42, 44), ledit
signal dynamique étant en rapport avec la déviation des falsceaux d'électrons (28).

8. Un systdme de visuallsation en couleurs ou un tube & rayons cathodiques couleur selon la revendi-
cation 7, qui comprend un mayen (122) pour appliquer un second signal dynamique (VmS5) & au moins
Fautre (44) des premiére et seconde électrodes de lentille & quatre poles précitées (42, 44), le second
signal dynamique précité étant en rapport avec la déviation des faisceaux d'électrons (28).

9. Un systdme de visualisation en couleurs ou un tube & rayons cathodiques couleur selon 'une des
revendications précédentes, dans lequel la lentille & quatre pdles précitée est située plus prés de la len-
fillle de focalisation principale précitée que la région précitée de formation de faisceau.
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