
EP 0 265 683 B1 Description The present invention relates to color display
systems including cathode-ray tubes having three beam electron guns, and
particularly to such guns having means therein to compensate for
astigmatism of a 5   self-converging deflection yoke used with the tube in
the system. Such a system and gun as describend in the first parts of the
claims 1 and 4 is known from document GB-A 1 567 807, which will be
discussed later. Although 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 10  spot shapes. The yoke magnetic field is astigmatic, and it both
overfocuses the vertical-plane electron beam rays, leading to defiected
spots with appreciable vertical flare, and underfocuses the horizontal
rays, leading to slightly enlarged spot width (deflection defocusing). To
compensate, it has been the practice to introduce an astigmatism into the
beam-forming region of the electron gun to produce a defo- cusing of the
vertical rays and an enhanced focusing of the horizontal rays. Such
astigmatic beam-form- 15  ing regions have been constructed by means of G1
control grids or G2 screen grids having slot-shaped apertures. These
slot-shaped apertures produce non-axially-symmetric fields with quadrupolar
compo- nents which act differently upon rays in the vertical and horizontal
planes. Such slot-shaped apertures are shown in US-A 4 234 814. These
constructions are static; the quadrupole field produces compensa- tory
astigmatism even when the beams are undeflected and experiencing no yoke
astigmatism. 20     To provide improved dynamic correction, US-A 4 319 163,
introduces an extra upstream screen grid, G2a, with horizontally slotted
apertures, and with a variable or modulated voltage applied to it. The
down- stream screen [err] G2b, has round apertures and is at a fixed
voltage. The variable voltage on G2a varies the strength of the quadrupole
field, so that the astigmatism produced is proportional to the scanned
off-axis position. 25     Although effective, use of astigmatic
beam-forming regions has several disadvantages. First, bearn- forming
regions have a high sensitivity to construction tolerances because of the
small dimensions in- volved. Second, the effective length or thickness of
the G2 grid must be changed from the optimum val- ue it has in the absence
of slotted apertures. Third, beam current may vary when a variable voltage
is applied to a beam-forming region grid. Fourth, the effectiveness of the
quadrupole field varies with the 30   position of the beam cross-over and,
thus, with the beam current. Therefore, it is desirable to develop
astigmatism correction in an electron gun which is not subject to these
disadvantages. GB-A 1 567 807 describes a color display system including a
cathode-ray tube having an electron gun for generating and directing three
electron beams along paths towards a screen of the tube, the gun in-
cluding electrodes comprising a beam-forming region and electrodes for
forming a main focusing lens, 35   and the system including a
self-converging yoke that produces an astigmatic magnetic deflection field.
A multipole lens being substantially a quadrupole lens is formed between
the beam-forming region and the main focusing lens in each of the electron
beam path. Each multipole lens is oriented to provide a correc- tion to an
associate electron beam to at least partially compensate for the effect of
the astigmatic mag- netic deflection field on the associated beam. An
individual pair of focusing lens electrodes is associat- 40   ed to each
beam. One of these electrodes has a fixed focus voltage applied. Two of the
multipole lens electrodes which have the form of elongated flat plates,
extend normal to the beam paths across cut- outs in the upstream focusing
electrodes and have a dynamic voltage signal applied which is related to
the deflection of the electron beams. There is no teaching in the above
document how to fabricate the structure comprising the plate- shaped
multipole lens electrodes disposed above and below the out-outs of the
upstream focusing elec- trodes. The present color display system includes
an inline cathode-ray tube having an electron gun for gen- erating and
directing three inline electron beams along path towards a screen of the
tube. The gun in- cludes electrodes comprising a beam-forming region and
electrodes for forming a main focusing lens, 50   and the system includes a
self-converging yoke that produces an astigmatic magnetic deflection field.
The electrodes in the electron gun form a multipole lens between the
beam-forming region and the main fo- cusing lens in each of the electron
beam path, wherein each multipole lens has substantially a quadrupole lens
action and is oriented to provide a correction to an associated electron
beam to at least partially compensate for the effect of the astigmatic
magnetic deflection field on the associated beam. The elec- 55  trodes for
forming the multipole lens include a first multipole lens electrode and a
second multipole lens electrode. The second multipole lens electrode is a
portion of one of the electrodes for forming the main focusing lens. Means
are provided for applying a fixed focus voltage to the second multipole
lens elec- 



trode, and means for applying a dynamic voltage signal which is related to
the deflection of the electron beams, to said first multipole lens
electrode. Each multipole lens is located sufficiently close to the main 60
focusing lens to cause the strength of the main focusing lens to vary as a
function of voltage variation of the dynamic voltage signal. In accordance
with the present invention, each of said focusing lens and multipole lens
electrodes is a single unitized structure having three inline apertures to
permit passage of the three electron beams, and the first multipole lens
electrode is located between the second multipole lens electrode and the
beam 65  forming region, adjacent to the second multipole lens electrode. 2
EP 0 265 683 B1 Thus, the quadrupol lens is located between the beamforming
region and the main focusing lens, but closer to the main focusing lens.
The advantages of this location are: 1) a low sensitivity to construction
tolerances, 5     2) the effective G2 length need not be changed from the
optimum value, 3) the closeness of the quadrupole to the main focusing lens
produces beam bundles 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 quadrupole voltage, 5) the effective
quadrupole lens strength Is greater the closer the quadrupole lens is to
the main lens, 10  and 6) the quadrupole lens, being separate from the main
focusing 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 fields which arise
indirectly, as only an accompaniment to the differential penetration of G2b
voltages in- 15  to the slot of the G2a,in the prior tube of above-cited
US-A4 319163; 2) the absence of spherical aberration caused by the higher
multipoles produced additonally by the slotted-aperture type of grid lens,
and 3) self-containment, making the construction independent of adjacent
electrodes. 20    In the drawings: FIGURE 1 is a plan view, partly in axial
section, of a color display system embodying the invention. FIGURE 2 is a
partially cutaway axial section side view of the electron gun shown in
dashed lines In FIGURE 1. 25    FIGURE 3 is an axial section view of the
electron gun taken at line 3-3 of FIGURE 2. FIGURE 4 is a plan view of the
electron gun taken at line 4-4 of FIGURE 3. FIGURE 5 is a plan view of the
electron gun taken at line 5-5 of FIGURE 3. FIGURES 6 and 7 are front and
side views, respectively, of a set of quadrupole lens sector portions of
the electron gun of FIGURE 2. 30     FIGURE 8 is an upper right quadrant
view of the quadrupole lens sector portions of FIGURES 6 and 7, showing
electrostatic potential lines. FIGURE 9 is a three-dimensional perspective
graph of three separate focus curves positioned rela- tive to a cross plot
of focus voltage versus bias voltage. FIGURE 10 is a cross plot of focus
voltage versus bias voltage, showing points of zero astigmatism at 35  the
center and the corner of a screen. FIGURE 11 is a cross plot, similar to
the cross plot of FIGURE 10, showing data collected from operat- ing an
actual electron gun. FIGURE 1 shows a color display system 9 including a
rectangular color picture tube 10 having a glass 40   envelope 11
comprising a rectangular faceplate panel 12 and a tubular neck 14 connected
by a rectangu- lar funnel 15. The funnel 15 has an internal conductive
coating (not shown) that extends from an anode button 16 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 i`s a line screen with the phosphor
lines ar- 45  ranged in triads, each triad including a phosphor line of
each of the three colors. Alternatively, the screen can be a dot screen. A
multi-apertured color selection electrode or shadow mask 24 is remova- bly
mounted, by conventional means, in predetermined spaced relation to the
screen 22. An improved electron gun 26, shown sc atically by dashed 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 50  screen 22. The tube of FIGURE 1 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 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 deflection) is at
about the 55 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 curvatures of the deflected beam
paths In the deflection zone are not shown in FIGURE 1. In the preferred
embodiment, the yoke 30 pro- duces a self-convergence of the centroids of
the three electron beams at the tube mask. Such a yoke produces an
astigmatic magnetic field which overfocuses the vertical-plane rays of the
beams and un- so   derfocuses the horizontal-plane rays of the beams.
Compensation for this astigmatism is provided in the improved 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 following a
description of the electron gun 26. The details of the electron gun 26 are
shown in FIGURES 2 and 3. The gun 26 comprises three spaced 65  inline
cathodes 34 (one for each beam, only one being shown), a control grid
electrode 36 (G1), a screen 3    EP 0 265 683 B1 grid electrode 38 (G2), an
accelerating electrode 40 (G3), a first quadrupole electrode 42 (G4), a
com- bined second quadrupole electrode and first main focusing lens
electrode 44 (G5), and a second main fo- cing lens electrode 46 (G6),
spaced in the order named. Each of the G1 through G6 electrodes has three
inline apertures located therein to permit passage of three electron beams.
The electrostatic main 5    focusing lens in the formed by the facing
portions of the G5 electrode 44 and the G6 electrode 46. 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 ele- ment 52 is attached to the apertured
dosed end of the second element 50. Although the G3 electrode 40 is shown
as a three-piece structure, it could be fabricated from any number of
elements to attain the 10  same or any other desired length. The first
quadrupole electrode 42 comprises a plate 54 having three inline apertures
56 therein and castled extrusions extending therefrom in alignment with the
apertures 56. Each extrusion includes two sector portions 62. As shown in
FIGURE 4, the two sector portions 62 are located opposite each other, and
each sector portion 62 encompasses approximately 85 degrees of the
circumference of a cylinder. 15   The G5 electrode 44 and the G6 electrode
46 are similar in construction in that they have facing ends that Include
peripheral rims 86 and 88. respectively, and apertured portions set back in
large recesses 78 and 80, respectively, from the rims. The rims 86 and 88
are the closest portions of the two electrodes 44 and 46 to each other and
have the predominant effect on forming the main focusing lens. The G5
electrode 44 includes three inline apertures 82, each aperture having
extrusions that extend 20  toward the G4 electrode 42. The extrusions of
each aperture 82 are formed in two sector portions 72. As shown In FIGURE
5, the two sector portions 72 are located opposite each other, and each
sector por- tion 72 [err] approximately 85 degrees of the cylinder
circumference. The positions of the sec- tor portions 72 are rotated 90
from the positions of the sector portions 62 of the G4 electrode 42 and the
four sector portions are assembled in non-touching, interdigitated fashion.
Although the sector por- 25  tons 62 and 72 are shown with square corners,
their corners may be rounded. All of the electrodes of the gun 26 are
either directly or indirectly connected to two insulative support rods 90.
The rods 90 may extend to and support the G1 electrode 36 and the G2
electrode 38, or these two electrodes may be attached to the G3 electrode
40 by some other insulative means. In a prefeed embodiment, the support
rods are of glass, which has been heated and pressed onto claws extendin.
30  from the electrodes, to embed the claws in the rods. FIGURES 6 and 7
show the sector portions 62 and 72 of equal dimensions, being curved on the
same radius "a" and having an overlap length "t". A voltage [err] is
applied to the sector portions 62, and a voltage [err] is applied 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, at po- 35   sitions x,y, 



[err] and a transverse field, 40 [err] where 45    [err] This field
deflects an incoming ray through an angle, where the effective length of
the interaction region is [err] and where the mean potential is [err] 60
Thus, the paraxial focal length of this quadrupole lens is [err] 65    EP 0
265 683 B1 An additional degree of control Is obtainable by using a
different lens radius, a, and/or length, t, for the quadrupoles around the
two outer beams, as compared to the radius and/or length for the quadrupole
around the center beam. The electrostatic potential lines established by
the equal sector portions 62 and 72 are shown in FIG- 5   URE 8 for one
quadrant Nominal voltages of 1.0 and -1.0 are shown applied to the sector
portions 72 and 62, respectively. The electrostatic field forms a
quadrupole lens which has a net effect on an electron beam of compressing
it in one direction and expanding it In an orthogonal direction. The
electron gun 26 includes a dynamic quadrupole lens which is boated
differently and constructed differently than quadrupole lenses used In
prior electron guns. The new quadrupole lens includes 10 curved plates
having surfaces that lie parallel to the electron beam paths and form
electrostatic field lines that are normal to the beam paths. Referring back
to FIGURE 1,there is shown a portion of the electronics 100 that may
operate the sys- tem as a television receiver or as a computer monitor. The
electronics 100 is responsive to broadcast signals received via an antenna
102, and to direct red, green and blue (RGB) video signals via input ter-
15   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 applied to a synchronizing signal (sync) separator 11e and
to a chrominance and luminance signal 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 de- 20  flection circuit 114 produces a horizontal
deflection curent in a horizontal deflection winding of the yoke 30, while
the vertical deflection circuit 116 produces a vertical deflection current
in a vertical deflection windings [err] yoke 30. In addition to receiving
the composite video signal from the video detector 108, the chrominance and
luminance signal processing circuit 112 alternatively may receive
individual red, green and blue video sig- 25  nals 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, by a conductor from
the green video signal in- put. 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 RD, GD and BD, respectively. 30     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 voltage supply further produces a high
voltage [err] that is applied to the ultor terminal or anode 35  button 16.
Circuits and components for the tuner 106, video detector 108, sync
separator 110, processor 112, hor- izontal deflection circuit 114, vertical
deflection circuit 116 and voltage supply 118 are well known in the art and
therefore not specifically described herein In addition to the elements
noted above, the electronics 100 includes a dynamic waveform generator 



40   120. The waveform generator 120 provides the dynamically varied
voltage V [err] to the sector portions 62 of the electron gun 26. The
generator 120 receives the horizontal and vertical scan signals from the
horizontal deflection cir- cuit 114 and the vertical deflection circuit
116, respectively. The circuitry for the waveform generator 120 may be that
known from, for example: US-A 4 214188; US-A 4 258 298; and US-A 4 316 128.
45   The required dynamic voltage signal is at a maximum when the electron
beam is deflected to screen cor- ner and is zero when the beam is at screen
center. As the beam is scanned along each raster line, the dy- namic
voltage signal is varied from high to low to high in a form that may be
parabolic. This parabolic sig- nal at line rate may be modulated by another
parabolic signal that is at frame rate. The particular signal utilized
depends upon the design of the yoke that is used. 50 Principles Of
Operation If, at a given position on the screen, the spot height (Y) and
width (X) are measured as a function of the focus voltage, [err] with the
bas [err] between [err] and the quadrupole voltage, [err] held 55
constant, then the Y-versus-[err] and X-versus-[err] focus curves each
exhibit a minimum, as is shown in FIGURE 9. The difference between the Vs
value for the X-minimum and that for the Y-minimum is the astigmatism
voltage at that bias value. Alternatively, the astigmatism can be measured
from "cross plots" such as that shown in FIGURE 9. Such plots are obtained
when the focus voltage V5 is set to some value, and the bias [err] is
changed by changing the quadrupole voltage, [err] The two values of [err]
60  are noted at which the spot height and the width are each a minimum.
The procedure is repeated for a range of Vs values. When cross plots are
measured for spots at both the screen center and corner, the result is
general- ly as shown in FIGURE 10, where the approximation is made that
both of the X-lines (dashed) have slopes of the same magnitude as do both
of the Y-lines (solid). Zero astigmatism, though not necessarily a round
EP 0 265 683 B1 spot, is obtained at po ints P and P' where the X-lines and
Y-lines cross. At zero bias, the screen center spot height generally
focuses at a lower G5 voltage than does the spot width; the difference in
[err] val- ues is the gun astigmatism, A, associated with the unmodified
gun. At zero bias, the screen corner spot height focuses at a much higher
[err] value, because the main-lens focusing must be weakened to compen- 5
sate for the focusing of the vertical rays Induced by the
horizontal-deflection pincushion field of the self-convergent yoke.
Compensation is made for the small horizontal defocusing induced by the
pin- cushion field by a small reduction in G5 voltage, usually 50-to-100
volts. The following ignores this small reduction and takes the two dashed
X-lines for the center and corner as being coincident The differ- ence A',
In focus voltage for the horizontal and vertical dimensions of the corner
spots is the yoke 10   astigmatism and is read from the cross plot at [err]
ctr where the bias compensates for the gun astigmatism. With the bias
voltage defined as [err]  and the changes in the G4 and G5 voltages between
their corner and center-screen values defined as [err] then the slope, S x,
of the X-line, such as in FIGURE 10, is expressible as: 15 [err] 20
whence [err] 25 Furthermore, with the slope of the Y-line denoted by S
[err], FIGURE 10 also leads to the following ex- pression forthe yoke
astigmatism: 30 [err] Thus, by Equation (1), 35 [err] 40 (2) [err] The
interdigitated quadrupole can be designed to operate with a positive slope
for the X-lines (and, 



50    therefore, a negative slope for the Y-lines). For positive S x the
north-south (i.e., vertical direction) digits are on the G4, and the
east-west (i.e.; horizontal direction) digits are on the G5. Then, raising
[err] [err] makes the north-south digits more positive than the east-west
and so overfocuses the rays In the horizontal plane. Restoring horizontal
focus then calls for a weakening of the main lens and, the fore, a raising
of the G5 voltage. 55     In addition to being able to ontrol the signs of
the slopes S x and S [err] through the orientation of the quadrupole
digits, one can control the magnitudes of the slopes through the choice of
constructional di- mensions. If, for the moment, any electrostatic coupling
between the G4 electrode and the main-lens is neglected, then the
magnitudes of S x and S [err] in a cross plot are equal and given by the
equation: so      [err] where [err] 0.30. For t/a c 0.30, the last factor
in Equation (3) is replaced by 6    EP 0 265 683 B1 [err] 5 because of
changes in fringe field. Here [err] is the ratio of ultor-to-focus voltage,
f is the main- lens focal length, g is the separation between the centers
of the quadrupole lens and main lens, t Is the overlap of the quadrupole
digits, and a Is the quadrupole aperture radius. In practice, however,
there is always some electrostatic coupling between the two lenses. Thus,
for 10  example, raising the voltage of a north-south G4 raises the
effective G5 voltage at the main lens. This will weaken the main-lens
focusing and so augment the quadrupole's vertical defocusing, while
counter- ing the quadrupole's horizontal focusing. The result is a cross
plot in which the Y-lines are steeper by a certain amount than In the
absence of coupling, and in which the X-lines are less steep by the same
amount This can be expressed in terms of an empirical coupling factor,
[err] defined by 15 [err]  (effective)  = [err] (4) 20
[err] where 0 [err] < 1. The slopes in Equation (2) are thus rewritten as:
[err] where S x(0) is the X-line slope In the absence of coupling, and is
given by Equaion (3). Equations (2), (3) and (5) are used in the followng
design of an electron gun form operation. A static focus voltage, [err], is
obtained as shown by Equation 2, if S x - S x(0)[err]. The ac- 40
companying swing in quadrupole voltage is [err] and is smaller the larger
the coupling factor. A large coupling factor is obtained with small lens
separation; the X-line slope is positive when the north- south digits are
on the G4 electrode; and the slope magnitude, S x(0), is adjusted to equal
a by choice of dimensions. An interdigitated quadrupole was incorporated
into a 26V1 10 lube having an electron gun as shown In 45   FIGURE 2 The
separation, g, between midplanes of the quadrupole ns and the main lens was
4.09mm (0.161"). The lengths of the G4 and G5 sector portions 62 and 72,
respectively, were such that the over- lap length, t, was 0.178mm (0.007").
The measured  oss plots at the screen center and corner are shown in FIGURE
11. The tabIe shows that the G5 voltage at the center and corner
zero-astigmatism  operating points is constant to better than 50   15% of
its value. The accompanying  swing in G4 voltage is [err] = 1880V. The
coupling factor and the X-line slope for zero coupling can be estimated
from the measured slopes of the X and Y lines at screen center, shown in
FIGURE 11. Thus, inserting S x = 0.18 and S Y - 0.97 in- to Equation (6)
results in a = 0.40 and S x(0) = 0.58. The value of a also may be inferred
as follows: the measured swing in 64 voltage, [err] 1880V, should be equal
to A'/[err]. Thus, If the measured value of 55   A - 8230-6580 = 1650 (at
the bias [err]- 600 which removes the main-lens astigmatism) Is read from
FIGURE 11, then a = 1650/2 x 1880 = 0.44. This agrees with the previous
estimate. The value of the X-line slope for zero coupling inferred from
FIGURE 11, S x(0) is 058. The value of S x(0) also may be inferred as
follows: insertion of the values f = 19.05mm (0.750'), g = 4.09mm (0.161"),
a = 25,000/6600, 3.79, a = 2.03mm (0.080'), and 



t = 0.178mm (0.007") into Equation (3) yields a calculated value of S x(0)
= 0.52. 65 7    EP0 265 683 B1 Claims 1. A color dispiay system including
an inline cathode-ray tube having an electron gun for generating and
directing three inline electron beams along paths toward a screen of said
tube, said gun including 5   electrodes comprising a beam forming region
and electrodes for forming a main focusing lens, and said system including
a self-converging yoke that produces an astigmatic magnetic deflection
field; said elec- trodes (4,44) in said electron gun (26) forming a
multipole lens between the beam-forming region and the main focusing lens
in each of the electron beam paths, wherein each multipole lens has
substantially a quadrupole lens action and is oriented to provide a
correction to an associated electron beam (28) to at 10  least partially
compensate for the effect of the astigmatic magnetic deflection field on
the associated beam, and wherein said electrodes for forming a multipole
lens include a first multipole lens electrode (42) and a second multipole
lens electrode (44), said second multipole lens electrode (44) being a
portion of one of said electrodes (44, 46) for forming a main focusing
lens, means for applying a fixed focus voltage [err] to said second
multipole lens electrode, means (120) for applying a dynamic voltage signal
15  [err] to said first multipole lens electrode, said dynamic voltage
signal being related to deflection of the electron beams and each multipole
lens being located sufficiently close to the main focusing lens to cause
the strength of the main focusing lens to vary as a function of voltage
variation of said dynamic voltage signal, characterized in that each of
said focusing lens and multipole lens electrods (42,44, 46) is a single
unitized structure having three inline apertures to permit passage of the
three electron 20   beams (28). and said first multipole lens electrode
(42) is located between the second multipole lens elec- trode (44) and the
beam forming region, adjacent to the second multipole lens electrode (44).
2. The system as defined in claim 1, characterized in that the strength of
said main focusing lens is de- creased with an increase in voltage of said
dynamic voltage signal [err] 3. The system as defined In claim 1,
characteried in that said multipole lans is formed by facing Inter- 25
digitated portions (62,72) of said first and second multipole lens
electrodes (42,44). 4. An inline ca  ay tube having an electron gun for
generating and directing three inline electron beams along paths toward a
screen of said tube, said gun including electrodes comprising a beam-form-
ing region, electrodes for forming a main focusing lens, and electrodes
(42, 44) for forming a multipole lens having substantially a quadrupole
lens action between the beam-forming region and the main focus- 30  ing
lens in each of the electron beam paths, wherein said electrodes for
forming a multipole lens include a first multipole lens electrode (42) and
a second multipole lens electrode (44), said second multipole lens
electrode (44) being a portion of one of said electrodes (44, 46) for
forming said main focusing lens, each multipole lens being located
sufficiently close to the main focusing ns to cause the s h of the main
focusing to vary In relation to the strength of said multipole,lens
characterized that each of 35 said focusing lens and multipole lens
electrodes (42, 44, 46) is a single unitized structure having three inline
apertures to permit passage of the three electron beams (28), and said
first multipole lens elec- trode (42) is located between the second
multipole lens electrode (44) and the beam-forming region, adja- cent to
the second mulpole lens electrode (44). 5. The cathode-ray tube as defined
in claim 4, characterized in that said multipole lens is formed by 40
facing interdigitated portions (62,72) of said first and second multipole
lens electrodes (42,44). Patentensproche. 4s           1g. mit einer
Inine-Kathodenstrahlrohre,-die ein  eItonSa               un system zum
rzeug   und Rin von drel lnlireElektronenstrahlen ings Strahbwegen auf enen
Schirn der RPhre  _   wekhes Ekboden, die einen Sformug           umfassen
und Eleldro- den zur Bidung lner a~tfoussierins       fem    itelne -n ren
den AblenlFjoch, welches eki  O                        nl4el A      wobei
die Elekroden (4,44) Im Strahler- 50  zeQug          (26)ya~A  M. in jgdern
der Strah zsce    dem Strahiformungsbereich und der Hauptlo- kusslerngsinse
elne Multipollihse bildn, di in wesentilchen eine Qudrpolnsenwidw  aufweist
und so orienffert ist, daB sie f~r einen zugeordneten Ela  (28) eine
Korektur erg  die den En- fluS des _i&m schen Ablenldeldes auf den
zugehorigen Stahl zumindest eiwese kom- pensiert, und wobel die Ektde zur
Bidung der Multipole eine erste Multpolflnsenelektrode (42) 



55   und eine zwelte Multpollinsenelekrode (44) enthalten,-von denen die
zwelte Mulipolrlmseneletrode (44) ein Teil emer der Elektroden (44, 46) zum
Bilden der Hauptiokussierungslinse ist, mit einer Anord- nung zum Anlegen
einer festen Fokussierspannung (Vor) an die zweite Multipollinsenelektrode.
mit ei- ner Anordnung (120) zum Anlegen eines dynamischen Spannungssignales
(Vm4) an die erste Multipollin- seneektrode, welches in Beziehung zur
Ablenkung der Elektronenstrahlen steht, wobei jede Mullipollin- 60  se
genfgend nahe bel der Hauptfokussierungslinse angeordnet ist, um eine
Anderung der Stirke der Hauptfokussierungsfinse als Funktion elner
Spannungsanderung des dynamischen Spannungssignales zu bewirken, dadurch
gekennzeichnet, daB die Fokussierungslinsen- und Multpollinsen-Elektroden
(42, 44, 46) jeweils eine einzige, einheitliche Struktur mit drei
lnline-6ffnungen, die des Hindurchtreten der drei Elektronenstrahlen (28)
gestatten, sind und daB die erste Multipollinsenelektrode (42) zwischen as
EP  2 6B5 683 B,                11111!1 1111 1 111B11 111 *C  L  N  S* der
zweiten Mutpollinsenelektodie (44) und dem Strahformungsberelch be! der
zweiten Mulftipollinsen- elekerods.e44) liego 2. ESnrichtung nach Anspruch
1, dadurch gskennzeichne,. daB die StArke der Hauptfokussisrungslin- so mit
zunehmender Spannung des dynamischen Spannungssignalos (VYi4) abnlmmt 5
3. Einrchtung nach Anspruch 1, dadurch gekennzelchnet, daB dbe
Multipollinse Ourch einander gegen- Oberstehend  Iande Teil (62, 72) der
ersten und der zwelten Multpollinsenelektrode (42. 44) gebildet ist. 4.
IrIline-KathodenstahlrOhre mit einem Strahlorzougungssystem zum Erzeugen
und Rkhten von drei Inhline-Elektronenstrahlen 111ngs Strahlwegen auf ehen
Schirm der RFhre, welches Eleictroden, die 10  eonen Strahlormungsbereich
unfassen, Elektrodon zum Bilden elner Haupffokussierungslinse, und
Elektroden (42, 44) zum Bilden elner Mullpollinse, welche im wesentlichen
sine Quadrupohlinsenwlrkung hat, zischen dem Strehiformungsberelch und der
H a sungsllnss In jedem der Elektro- nenstrahweges enft  wobel die Eblk en
zur Bildung der Multpdiinse sdne erste Multipollinsenelek- trode (42) und
eine zweite Multipollinsenelektrode (44) umfkasen und cie zweite
Multipollinseneleltrode 15  (44) sin Tell einer der Elektroden (44, 4B) zur
Bildung der apoerungallnss ist, wobai jeas Multi- pollinse genOgend nahe an
der Hauptfokussouingrinse angeordnet ist, ur des Anderung der StArke der
Hauptfokussierungsrinse In Abhlnglgket vor: der Strke der Multlpollinse zu
verursachen, da- durch gskennizelchnst, daB die Fokussierungslinsen- und
Mu!plnsen-Elelkroden (42, 44, 46) jewe eine elifleg, einheitliche Struktur
mit drel Inline-tnungen, de dos Hindurdteten der *rei Eieto- 20
nenstrahien (28) Ceastaten, sind und daB die wste Multlooinsoensleltrode
(42) zwischen der zwesten Mullipolilnsenelsk. b (44) und dom
Strahlformungsbereich bel der zweiten Multpolinnsenlekbrode _ (44)
angeordnet ust 5. KathodenstrahlrOhre nach Anspruch 4, dadurch
gekennzelchnet, daB Multlpollinse durch einander gegenfbesrlogende,
ineinandergrelfende Telle (62, 72) der ersten und der zweiten
Multipollinseneleltro- 25 de (42. 44) gebildet isLt 30     1. Un systeme de
visuailsation en couleurs comprenant un tube A rayons catfodlques on kIno
syant un canon A diectrons pour produire et didger trois faisceaux
d'lsctrons en g  Ie long de trajels vers un 6cran dudit tube, ledit canon
coiprenant une rdgion de formation d6 faisceau et des 61eclrodes pour
former une lentilb de focailon  incipals, et dt sysiMe          un bloc au
rgnt qul produit un champ do dvlation magn6tlque a e; ldls l odes (4, 44)
dans Ib canon A 6ebo- 35  trons (26) formant une lentile muipbles; entre h
rglon de fomon de fceaus et l lentile de focall- sation pincipale dans
chacun des trjets de faisceaux d'e6lou ou chaque lentils multlpbles a
sensi- blbment une action de lentils quadpolaire et est orilnte potr
pwoduire une correction A un falceau d'c6krons assoce6 (28) pour au mols
partielemnt comporen   reffet du champ de d6viation man6tiqu as[gmaliue au
fhisceau assocle. et ou lesdites 6lectrodes fomant unes lenille multipbles
comprennent 40   une premiere 6lewode do lentils multipbles (42) et une
seconds Mctrode de lentils muleiplms (44), a seconds 6lectrodo do lentils
mul0p61es (44) 6tant une porton de rune desdites ,ldrodos (44, 48) for-
mant une lentile de focaaion pa, un moyen pour appliquer urn tension de
focalisation fixe (Ves) X la seconds ilectrode do len01ls mu    un moyen
(120) pow appq t un signal do tension dynani- Vqus (mVn) a la premilre
Slectrod. do lentil. multipbOs, lodit sigal de tension dynamique dtant en
rapport 45   avec la d6viaton des faisceaux d6scftns et chaque lehtills
mulipbles 6tant shu6e suflisamment pro- 



dce de la lentille de focalbatlon princwale pout amener la force de la
lentls de focablsan princpalo A varier comme une foncdon de variation de
tension dudit signal de tension dynamique. caract&s en co que chacune des
ebctdes  lenftls de focallsation et do lentms mulip~es (42, 44, 46) eat une
sbo- ture unitaire unique ayant rols ouvertures en ligne pour permsttse Is
passage des trois faisceaux d'6oo- 50  trons (28), et la premire 6ebcodo de
lentille multipOles (42) est situd entre la secondo 6lectrode do len- tills
multpbles (44) et la riglon de formaion de faisoeaux, adjacentA a seconde
61escrods de lentile multipOlos (44). 2. Le systeme solon la revendicalon
1, caracW    en oe qus a force de la lentile de focallsatIon prn cipals
prdcft6e est diminue par une augmentation en tension du signal de tension
dynamkque pr6cft6 55   (V.0. 3. Le systhme solon la revendication 1,
taracuis6 en ao quo Is lentile multipoles pridtde est form6e par des
portions Imbriqudes so faisant face (62, 72) des prike et second. 6lectodes
de lentills multi- pbles prxcit6es (42, 44). 4. Un tube A rayons cathques
on lgne ayant un canon A 6lectrons pour produire et diriger trois 60
faisceaux d'dlectons en Igne le long de baets vers un 6cran dudit tube,
ledit canon comprenant des 61ectrodes comprenant une rigion de formation de
faisceaux, des 6lectodes pour former une lentilb de focallsation
principal., at des 6lectrodes (42, 44) pour former une lentille multipols
ayant sensiblement une action do lentil. quadrpolsire entre la rMbion de
formation de faisceaux et la lentils de focaiisation prindpase dans chacun
des trajsta de faisceaux dMesctrons, ob lesdites Mectrodes formant une
lentils 65~~~~~~~~~~~    oP O 265 663 51         I
111111111111111111111111111111 *  C  L  N  S  * mulfp bs comprennent une
prerniere 6lectrode de lntille multp~les (42) et une secondc 6lectrode de
lentillo mulipoles (44). la sOconde 6lectrode de lentille multpoles (44)
6tant une portion de l'une desdites 6lectrodes (44, 46) fomiant la lentil,
do focalsatlon prindpale, chaque lenille multip~les 6tant situ6e
suffisarnment proche de la lenflte de focalisafon principals pour amener la
force de la lentille de focallsa- 5   tfon princIpale a varier en relatfon
avec la force de la lentfle muwpples, caa c6s6en ce que chacune des
6lectrodes do lentile de focaklsatfon et de lentil. mulffp~les (42, 44, 46)
est une structu- re unitaire unique ayant Iros ouvertures en ligne pour
permettre le passage des trols faisceaux deIlec- trons (28), et la premiere
6letrode do lentilb multpoles (42) est sWtM"e entre la second, 6lectrode do
len- tile mulhp~bes (44) et la r6glon de formation de faisceaux, adjacente
a la seconds 6lectrode de lentille 10   mulffp8les (44). 5. Le tube a
rayons cathodiques selon la revendication 4, caract6ris6 en ce que la
lentille mulffpoles pr6citde est formne par des potons imbriquees se
falsant face, (62, 72) des premiere et secondo 6elo- trodes de lentflle
mulffpOles (42, 44). 15 20 25 30 5   35: 40 .4 50 55 60 65 1 0    


