
EP 0 275 191 B1 Description The invention relates to a color cathode-ray
tube having an electron gun with three electron lenses, and, more
particularly, to a three-lens electron gun capable of providing
asymmetrically-shaped electron beams of 5   substantially constant current
density. FIGURE 1 shows a conventional 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 16. The panel 12
comprises a viewing faceplate 18 and a peripheral flange or sidewall 20
which is sealed to the funnel 16 by a frit seal 21. A mosaic three-color
phosphor screen 22 is located on the Inner surface of the faceplate 18. The
10  screen preferably is a line screen with the phosphor lines extending
substantially perpendicular to the high fre- quency raster line scan of the
tube (normal to the plane of the FIGURE 1). Alternatively, the screen could
be a dot screen. A multi-apertured color selection electrode or shadow mask
24 is removably mounted, by con- ventional means, in predetermined spaced
relation to the screen 22. An inline electron gun 26, shown sche- matically
by dashed lines in FIGURE 1, is centrally mounted within the neck 14 to
generate and direct three 15  electron beams 28 along initially coplanar
beam paths through the mask 24 and toward the screen 22. One type of
electron gun that is conventional is a four grid bi-potential electron gun
such as that shown in FIGURE 2 and described in U. S. Patent No. 4,620,133,
issued to Morrell et al. on October 28, 1986. The tube of FIGURE 1 is
designed to be used with an external magnetic deflection yoke, such as yoke
30 located in the region of the funnel-to-neck junction. When activated,
the yoke 30 subjects the three beams 20  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
shown by the line P-P in FIGURE 1 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 deflected beam paths in the deflection zone is not
shown in FIGURE 1. The yoke 30 provides an inhomogeneous magnetic field
that has 25  a strong pincushion-like vertical deflection magnetic field
and a strong barrel-like horizontal deflection mag- netic field, to
converge the electron beams at the peripheral part of the screen 22. When
the electron beams pass through such an inhomogeneous magnetic field, the
beams are subject to distortions and defocusing. As a result, at the
peripheral portions of the screen 22, the shape of the electron beam spot
is greatly distored. FIGURE 3 represents an electron beam spot for a single
beam which is circular at the center of the screen 30  and undergoes
various types of distortions at the periphery of the screen 22. As shown in
FIGURE 3, the beam spot becomes horizontally elongated when deflected along
the horizontal axis. The beam spot at the four cor- ners of the screen
comprises a combination of horizontally elongated portions and vertically
elongated portion thatform elliptically-shaped spots with halo-shaped
elongations thereabout. The resolution is degraded as the electron beam is
deflected, and the non-uniform focusing, which cannot be neglected,
presents a problem 35  which must be addressed. The above-cited U.S.
Patent4,620,133 addresses the beam focus problem by providing an improved
color imaging display system that includes a deflection yoke and an
electron gun that has both an improved beam forming region, comprising a
first grid, G1, a second grid, G2, a third grid, G3, and an improved main
focusing lens, G3-G4, which works in conjunction with the deflection yoke
and the beam forming region to provide an 40  improved beam spot at the
screen 22. FIGURE 4a herein shows an electron beam current density contour,
at the center of the screen 22, for an electron beam produced by the beam
forming region and the main lens of the electron gun shown in FIGURE 2. The
beam current of the electron gun is 4 milliamperes. The electron beam
current density contour of Fig. 4a comprises a relatively large center
portion, having a substantially con- stant beam current of about 50% of the
average beam current, and peripheral portions, where the beam current 45
drops to about 5% of the average beam current and finally to about 1% of
the average beam current. The beam is elliptically-shaped along the
vertical axis to reduce the overfocusing action of the yoke when the beam
is deflected. FIGURE 4b shows the beam current density contour within the
main lens, L2, that is between the G3 and G4 electrodes of Fig. 2. The
electron beam at this location is horizontally elongated; however, the 50%
beam current density portion is contained within the small elliptical
center section of the beam which is cir- so  cumscribed by the larger
elliptical portions which represent the 5% and 1% beam current density
profiles. FIG- URE 4c shows the electron beam current density contour of
the electron beam deflected into the upper right hand corner of the screen.
Some haloing occurs above and below the central portion of the beam. FIGURE
5 depicts the paths of the electrons emerging from the beam forming region
of the electron gun of FIGURE 2 forvarious beam currents. In FIGURE 5a, the
beam current is adjusted to4 milliamperes, and a crossover point 55  occurs
at about 2.8 to 2.9 mm (110 to 115 mils) from the cathode located at the
origin. At a distance of about 5.2 mm (200 mils) from the origin, the
electrons are concentrated in the center portion of the beam. This dis-
tribution of electrons produces the current density contour, at the screen,
shown in FIGURE 4a. The effect of 



the beam current on the location of the crossover point and on the beam
current density contour is shown in 2    EP 0 275 191 B1 Figures 5b and 5c.
In FIGURE 5b, when the beam current is decreased to 0.8 millampere, the
crossover point is shifted to a location about 1.14 mm (45 mils) from the
cathode. It is apparent that the divergence angle of the electron beam is
somewhat less at an operating current of 0.8 milliampere than at an
operating current of 4.0 milliamperes (FIGURE 5a). In FIGURE 5c, at a beam
current of 0.2 milliampere, the crossover point is lo- 5   cated less than
about 0.6 mm (25 mils) from the cathode, and the beam is virtually a
laminar beam. U.S. Patent 4,641,058, issued to Koshigoe et al. on Feb. 3,
1987, also discloses a four-grid bi-potential electron gun in which a
prefocus astigmatic lens is formed between the second and third grids and a
main astigmatic focus lens is formed between the third and fourth grids.
The advantage of that two-lens structure over prior bi-potential structures
is that, unlike various types of prior bi-potential electron guns, such as
that 10  shown in FIGURE 2, which provide an astigmatic shape to the
electron beam by means of the first grid, Kosh- igoe et al. have utilized
the second and/or third grids as the first astigmatic lens. The latter
structure allegedly permits the astigmatic electron beam formed by the
first astigmatic lens to be compensated for in the main astigmatic focus
lens, to provide asubstantially circular-shaped beam spot on a phosphor
screen of a cathode ray tube. The structure described in the Koshigoe et
al. patent Is also applied to a composite lens type electron 15  gun having
six grids and three separate electron lenses, such as that shown In FIGURE
6. In the six grid struc- ture of Koshigoe et al., the first (prefocus)
lens, L1, is formed between the second and third grids; the third, fourth,
and fifth grids constitute a sub-lens, L2; and the fifth and sixth grids
constitute a main lens, L3. In this latter embodiment, the first (prefocus)
lens serves as the first astigmatic lens, and the main lens serves as the
second astigmatic lens. The allegation is that the deflected beam spot in
this electron gun is superior to 20  that obtained in prior art electron
guns. However, in such an electron gun structure, the location of the
cross- over point is dependent upon the beam current of the electron gun.
While the first asymmetric lens, L1, is formed in the region between the
second and third grid electrodes, G2 and G3, respectively, the crossover
point may occur either before or after lens L1, depending upon the electron
beam current. At a high beam cur- rent of about 4 milliamperes (mA), the
crossover point occurs after the lens L1, closer to the G3 electrode. 25
Thus, the asymmetric effect of lens L1 Is a function of beam current It is
therefore desirable to provide an electron lens which is insensitive to the
beam current; i.e., the asymmetric lens should be located beyond the
crossover point, regardless of the operating beam current of the electron
gun. Additionally, it is desirable to have a gun structure which provides
beams of substantially constant current density, in both the horizontal and
vertical directions, in the main lens. 30      The documents PATENT
ABSTRACTS OF JAPAN, Vol. 3, No.141 (E 153) 21 November 1979, page 151
E.153; and JP-A-54120581, disclose an in-line electron gun for a colour
cathode-ray tube for generating and directing three in-line electron beams
along initially co-planar axes on paths towards a screen, including a plur-
ality of spaced electrodes (15-20) which provide a first lens (15,16,17), a
second lens (17,18,19) and a third lens (19,20) for focusing said electron
beams, said first lens including a beam-forming region for providing 35
beams to said second lens; said second lens being used as an Einzel lens
forrefracting electron beams, emerg- ing off said axes from said first
lens, towards said axes, and asymmetric beam-focusing means for providing
beams to said third lens and said third lens for providing beams which
agree in terms of shape to said screen. The above arrangement is Intended
primarily for providing beam spots with a circular cross-section, but the
construction produced very high spherical aberration. Accordingly, a plate
(18) is provided in the second 40  lens with apertures for compensating for
the spherical aberration. In Toshiba Review No.121, May-June 1979, S.
Takenaka el al: "New Hi-Fi Focus Electron Gun for Color Cathode-Ray Tube",
pages 30-35, there is an explanation of a focusing lens system for an
electron gun in- cluding a beam shaping or pre-focus lens, a main lens and
a sub-lens intermediate the pre-focus lens and the main lens for reducing
the angular cross-section of the electron beam from the pre-focus lens. 45
EP-A-104674 discloses a lens system for an electron gun comprising two
lenses, namely a beam shaping lens (20,21,24) and main lens (25,26,37). In
this arrangement an aperture Insert (30) Is inserted in the main lens to
provide a correction for manufacturing tolerances In the basic lens system.
US-A-2884559 discloses a lens system for an electron gun comprising two
lenses, namely a beam shaping lens (13), and a main Einzel lens (25-28),
wherein the inner two lens plates of the Einzel lens are provided 50   with
horizontal and vertical elliptically shaped apertures and are connected to
receive the deflection voltages applied to the deflection plates in order
to provide dynamic compensation to the shape of the beam spot 



EP-A-0231964 discloses a lens system for an electron gun which has
essentially two lenses, namely a beam shaping lens (20,24,27) and a main
focusing lens (28,29). There is in addition Inserted an auxiliary elec-
trode [err] which is not a further lens, but which is connected to a
dynamically varying voltage, which is in 55 synchronism with the line
deflection for providing a compensation or trimming effect to the shape of
the electron beams. Patent Abstracts of Japan, Vol. 10, No 244 (E-430)
[2300], 22 August 1986; & JP-A-61 074246, disclose a three lens system for
an electron gun wherein the centre lens, which may be regarded as an
adaptation of 3    EP 0 275 191 B1 the simple Einzel lens has an extra
centre plate (9) with rectangular apertures for the three electron beams to
provide compensation for defects in the shape of the beam; there is no
asymmetric beam formation. The present invention provides in one aspect a
colour cathode-ray tube, including an envelope having therein an inline
electron gun for generating and directing three inline electron beams along
Initially coplanar 5   axes on paths towards a screen on an interior
portion of said envelope, said gun including a plurality of spaced
electrodes which provide a first lens, a second lens and a third lens for
focusing said electron beams, said first lens including a beam-forming
region for providing substantially symmetrical beams to said second lens;
said first lens comprising a first electrode, a second electrode and a
first portion of a third electrode, said sec- ond lens comprising a second
portion of said third electrode, a fourth electrode and a first portion of
a fifth 10  electrode, and said third lens comprising a second portion of
said fifth electrode and a sixth electrode, said second electrode and said
fourth electrode being interconnected, and said third electrode and said
first portion of said fifth electrode being interconnected, said electrodes
having suitable operating voltages applied thereto, said second lens
including beam refraction means for refracting said electron beams,
emerging off said axes from said first lens, toward said axes, and
asymmetric beam-forming means comprising said fourth electrode 15  for
providing horizontally elongated asymmetrically-shaped beams to said third
lens said fourth electrode in- cluding three horizontally elongated
openings therein for producing said horizontally elongated, asymmetrical-
ly-shaped beams, and said third lens being a low-aberration main focusing
lens for providing vertically elon- gated, asymmetrically-shaped beams of
substantially constant current density to said screen, said asymmetric main
focusing lens being formed by facing surfaces of the second portion of said
fifth electrode and said sixth 20  electrode each ofwhich includes a recess
formed atthe respective outer edge extending to said second portion of said
fifth electrode and said sixth electrode, respectively, each recess having
a greater horizontal than vert- ical dimension, and three set-back
apertures in the bottom of the respective recess, each single aperture
being surrounded by a single extrusion. In another aspect, the invention
provides a colour cathode-ray tube, including an envelope having therein 25
an inline electron gun for generating and directing three inline electron
beams along initially coplanar axes on paths toward a screen on an
Interiorportion of said envelope, said gun including a plurality of spaced
electrodes which provide a first lens, a second lens and a third lens for
focusing said electron beams, said first lens in- cluding a beam-forming
region for providing substantially symmetrical beams to said second lens;
said first lens comprising a first electrode, a second electrode and a
first portion of a third electrode, said second lens 30  comprising a
second portion of said third electrode, a fourth electrode and a first
portion of a fifth electrode, and said third lens comprising a second
portion of said fifth electrode and a sixth electrode, said third electrode
and said first portion of said fifth electrode being Interconnected, and
said fourth electrode and said sixth elec- trode being interconnected, said
electrodes having suitable operating voltages applied thereto, said second
lens including beam refraction means for refracting said electron beams
emerging off said axes from said first 35  lens, toward said axes, and
asymmetric beam-forming means comprising said fourth electrode for
providing horizontally elongated, asymmetrically-shaped beams to said third
lens, said fourth electrode including three vertically elongated openings
therein for producing said horizontally elongated, asymmetrically-shaped
beams, and said third lens being a low-aberration main focusing lens for
providing vertically elongated, asymmetrically- shaped beams of
substantially constant density to said screen, said asymmetric main
focusing lens being 40  formed by facing surfaces of the second portion of
said fifth electrode and said sixth electrode each of which includes a
recess formed at the respective outer edge extending to said second portion
of said fifth electrode and said sixth electrode, respectively, each recess
having a greater horizontal than vertical dimension, and three set-back
aperture in the bottom of the respective recess, each single aperture being
surrounded by a single extrusion. 45      The present invention as claimed
providesan Improvement in color picture tubes which include an electron 



gun for generating and directing three electron beams, a centre beam and
two side beams, along Initially co- planar paths towards the screen of the
tube. The gun includes a plurality of spaced electrodes which provide a
first lens including a beam forming region for providing substantially
symmetrical beams to a second lens. The second lens includes beam
refraction means for refracting the electron beams, emerging off the axis
from 50  the first lens, toward the axis, and asymmetric beam-focusing
means for providing asymmetrically shaped beams to a third lens. The third
lens is a low aberration main focusing lens for providing an asymmetrically
shaped beam of substantially constant current density to the screen. In the
drawings: FIGURE 1 is a plan view, partially in axially section, of a
conventional color cathode-ray tube. 55      FIGURE 2 Is a schematic
sectional viewshowing an overall construction of a conventional
bi-potential four- grid electron gun. FIGURE 3 is a representation showing
the shapes of electron beam spots on the screen of a conventional color
cathode-ray tube. 4    EP 0 275 191 B1 FIGURE 4a shows the electron beam
current density contour at the center of the screen, for the conven- tional
electron gun of FIGURE 2; FIGURE 4b shows the electron beam current density
contour within the main lens; and FIGURE 4c shows the current density
contourforthe electron beam deflected to the upper right hand corner of
FIGURE 3. 5      FIGURE 5a shows the electron beam ray diagram forthe
bearnforming region of the conventional electron gun of FIGURE 2, operating
at a beam current of 4.0 milliamperes; FIGURE 5b shows that same
conventional electron gun operating at a beam current of 0.8 milliampere;
and FIGURE 5c shows that same conventional electron gun operating at a beam
current of 0.2 milliampere. FIGURE 6 is a schematic sectional view showing
a six grid electron gun operating with the second and 10  fourth grids at a
first potential and the third and fifth grids at a second potential.
FIGURES 7 and 8 are axial top and side views, respectively, of an electron
gun according to the present invention. FIGURES 9, 10 and 11 are sectional
views of the electron gun shown in Figure 7, taken along lines 9-9, 10-10
and 11-11, respectively. 15     FIGURE 12 shows the electron beam ray
diagram forthe beam forming region of the present electron gun. FIGURE 13
shows the electron beam current density contour from the beam forming
region (first lens) of the present electron gun. FIGURE 14 shows the
electron beam current density contour within the main lens produced by the
second lens of the present electron gun, connected as shown in Figure 8. 20
FIGURES 15a, 15b and 15c show the beam current density contour of the
present electron gun, connected as shown in FIGURE 6, at the center of the
screen, deflected to the upper right corner of the screen, and at the same
deflected location on the screen but with a dynamic correction voltage
applied to one electrode of the main (third) lens. FIGURE 16 is a schematic
sectional view showing a second embodiment of a six grid electron gun,
oper- 25  ating with the third and fifth grids at a second potential and
the fourth and sixth grids at a third potential. FIGURE 17 shows the
electron beam current density contourwithin the main lens produced by the
second embodiment of the present electron gun, connected as shown in FIGURE
18. FIGURE 18 shows the electron beam current density contour at the center
of the screen for the second embodiment of the present electron gun,
connected as shown in FIGURE 16. 30     Referring to FIGURES 7 and 8, an
electron gun 40 according to the present invention is shown as com- prising
three equally spaced coplanar cathodes 42 (one for each beam), a control
grid 44 (G1), a screen grid 46 (G2), a third electrode 48 (G3), a fourth
electrode 50 (G4), a fifth electrode 52 (G5), the G5 electrode in- cluding
a spatially separated portion G5' Identif led as element 54, and a sixth
electrode 56 (G6). The electrodes are spaced in the order named from the
cathodes and are attached to a pair of support rods (not shown). 35     The
cathodes 42, the G1 electrode 44, the G2 electrode 46 and a portion of the
G3 electrode 48 facing the G2 electrode 46 comprise a beam forming region
of the electron gun 40. Another portion of the G3 electrode 48, the G4
electrode 50 and the G5 electrode 52 comprise a first asymmetric lens. The
portion 54 of the G5' electrode and the G6 electrode 56 comprise a main
focusing (or second asymmetric) lens. Each cathode 42 comprises a cathode
sleeve 58 closed at its forward end by a cap 60 having an end coat- 



40  ing 62 of an electron emissive material thereon, as is known in the
art. Each cathode 42 is Indirectly heated by a heater coil (not shown)
positioned within the sleeve 58. The G1 and G2 electrodes, 44 and 46, are
two closely spaced substantially flat plates each having three pairs of
inline apertures 64 and 66, respectively, therethrough. The apertures 64
and 66 are centered with the cathode coating 62, to Initiate three
equally-spaced coplanar electron beams 28 (as shown In Figure 1) directed
45  towards the screen 22. Preferably, the initial electron beam paths are
substantially parallel, with the middle path coinciding with the central
axis A-A of the electron gun. The G3 electrode 48 includes a substantially
flat outer plate portion 68 having three inline apertures 70 therethrough,
which are aligned with the apertures 66 and 64 in the G2 and G1 electrodes
46 and 44, respec- tively. The G3 electrode 48 also includes a pair of
cup-shapedfirstand second portions 72 and 74, respectively, 50  which are
joined together at theiropen ends. The first portion 72 has three inline
apertures 76 formed through the bottom of the cup, which are aligned with
the apertures 70 In the plate 68. The second portion 74 of the G3 electrode
has three apertures 78 formed through its bottom, which are aligned with
the apertures 76 In the first portion 72. Extrusions 79 surround the
apertures 78. Alternatively, the plate portions 68 with its inline
apertures 70 may be formed as an integral part of the first portion 72. 55
The G4 electrode 50 comprises a substantially flat plate having three
inline apertures 80 formed there- through, which are aligned with the
apertures 78 in the G3 electrode. The G5 electrode 52 is a deep-drawn
cup-shaped member having three apertures 82, surrounded by ex- trusions 83,
formed in the bottom end thereof. Asubstantially flat plate member 84
having three apertures 86, 5    EP 0 275 191 B1 aligned with the apertures
82, is attachedto and closes theopen end ofthe G5 electrode 52. Afirst
plate portion 88, having a plurality of openings 90 therein, is attached to
the opposite surface of the plate member 84. The G5' electrode 54 comprises
a deep-drawn cup-shaped member having a recess 92, formed in the bot- tom
end with three inline apertures 94 formed in the bottom surface thereof.
Extrusions 95 surround the aper- 5   tures 94. The opposite open end of the
G5' electrode 54 is closed by a second plate portion 96 having three
openings 98 formed therethrough, which are aligned with and cooperate with
the openings 90 in the first plate portion 88 in a manner described below.
The G6 electrode 56 is a cup-shaped deep-drawn member having a large
opening 100 at one end, through which all three electron beams pass, and an
open end, which is attached to and closed by a plate member 10  102 that
has three apertures 104 therethrough which are aligned with the apertures
94 in the G5' electrode 54. Extrusions 105 surround the apertures 104. The
shape of the recess 92 in the G5' electrode 54 is shown in FIGURE 9. The
recess 92 has a uniform vertical width at each of the electron beam paths,
with rounded ends. Such a shape has been referred to as the "racetrack
shape. 15     The shape of the large aperture 100 In the G6 electrode 56 is
shown in FIGURE 10. The aperture 100 is vertically higher at the side
electron beam paths than it is at the center beam path. Such a shape has
been referred to as the "dogbone" or "barbell" shape. The first plate
portion 88 of the G5 electrode 52 is spatially separated from, and faces
the second plate portion 96 of the G5' electrode 54. The apertures 90 in
the first plate portion 88 of the G5 electrode 52 have 20  extrusions,
extending from the plate portion, that have been divided into two segments
106 and 108 for each aperture. The apertures 98 in the second plate portion
96 of the G5' electrode 54 also have extrusions, ex- tending from the plate
portion 96, that have been divided into two segments 110 and 112 for each
aperture. As shown in FIGURE 11, the segments 106 and 108 are interleaved
with the segments 110 and 112. These segments are used to create quadrupole
lenses in the paths of each electron beam when different potentials 25  are
applied to the G5 and G5' electrodes 52 and 54, respectively. By proper
application of a dynamic voltage differential to either the G5 electrode 52
or the G5' electrode 54, it is possible to use the quadrupole lenses
established by the segments 108, 108, 110 and 112 to provide an astigmatic
correction to the electron beams, to compensate for astigmatisms occurring
in either the electron gun or in the deflection yoke. Specific dimensions
of a computer-modeled electron gun for a first preferred embodiment are
presented 30  in TABLE I. 35 40 46 



60 55    EP 0 275 191 B1 TABLE I 5 Inches       mm K-G1 spacing
0.003       0.08 10  Thickness of G1  electrode 44              0.0025
0.06 Thickness of G2 electrode 46               0.024       0.61 G1 and G2
aperture diameter                0.025       0.64 G1 to G2 spacing
0.010       0.25 G2 to G3 spacing                           0.030
0.76 Thickness of G3 plate portion 68           0.010       0.25 G3
aperture diameter                       0.040       1.02 20  Length of G3
electrode                     0.200        5.08 Thickness of G4 electrode
50               0.035       0.89 G4 electrode aperture size
0.166H x  4.22H x 0.160V    4.06V G3 to G4 spacing
0.050       1.27 Overall length of G5 and G5' electrodes 52 and 54
0.890       22.61 30  G4 to G5 spacing                           0.050
1.27 spacing between plate portions 88 and 96
0.040        1.02 Length of recess 92                        0.715
18.16 35 Vertical height of recess 92               0.315       8.00 Depth
of recess 92                         0.115       2.92 Length of G6
electrode                     0.130       3.30 40  G5 to G6 spacing
0.050        1.27 Diameter of apertures 78, 82, 90 94, 98 and 104
0.160        4.06 Center-to-center aperture spacing          0.200
5.08 45 55 7    EP0275 191 B1 Length of aperture  100
0.698           17.73 Vertical  height of aperture 100 at center beam
0.267            6.78 Vertical  height of aperture  100 at outer beams
0.280            7.11 Depth of aperture 100
0.115            2.92 10    Length of G3 extrusions 79
0.035           0.89 Length of G5 extrusions  83
0.029            0.74 Length  of G5' extrusions  95
0.034            0.86 15    Length of G6 extrusions 105
0.045           1.14 In the embodiment presented In TABLE I, the electron
gun is electrically connected as shown in FIGURE 6. Typically, the cathode
operates at about 150V, the G1 electrode is at ground potential, the G2 and
G4 elec- trodes are electrically interconnected and operate within the
range of about 300V to 1000V, the G3 and G5 20 electrodes also are
electrically interconnected and operate at about 7kV, and the G6 electrode
operates at an 



anode potential of about 25 kV. While the electrical parameters of the
preferred embodiment are similar to those described in U.S. Patent No.
4,641,058, cited above, the structural differences in the present electron
gun provide superior perfor- mance. 25     In the present electron gun 40,
the first lens, L1, (FIGURE 6) provides a symmetrically-shaped high quality
electron beam into the second lens, L2. The beam has a large divergence
angle of about 120 milliradians and an electron distribution as shown by
the ray diagram in FIGURE 12. The crossover for the electron beam, op-
erating at about 4 mA, occurs at a distance of about 2.3mm (0.090 inch)
from the cathode. The corresponding beam current density contour of one of
the beams is shown In FIGURE 13. It can be seen that the present 30  beam
forming region does not introduce any appreciable asymmetry into the
electron beam. In the present electron gun 40,the second lens, L2,
comprising the G4 electrode 50 and the adjacent por- tions of the G3
electrode 48 and the G5 electrode 52, constitutes an asymmetric lens which
provides a hori- zontally-elongated electron beam which, within the third
or main focus lens, L3, has the beam spot contour shown in FIGURE 14. The
substantially rectangular shape of the electron beam is produced by the
rectangular 35  apertures 80 formed through the G4 electrode 50. Since the
Vertical dimensions of the apertures 80 are less than the horizontal
dimensions, and the adjacent G3 and G5 electrodes operate at a potential
greater than the potential on the G4 electrode, there is stronger vertical
focusing of the beams prior to entering the main lens, L3. The G5'
electrode 54 is adapted to have a dynamic differential focus voltage
applied thereto. That voltage ranges from the potential on the G5 electrode
52, with no deflection, to a voltage more positive than the voltage 40  on
the G5 electrode, but less positive than the voltage applied to the G4
electrode 50 and the G6 electrode 56, at maximum deflection. In the event
that a slight misalignment of about 0.025 mm (0.001 Inch) occurs In the
apertures 64, 66 and 70 of the beam-forming region, the potential on the G4
electrode 50 (and on the in- terconnected G2 electrode 46) refracts the
electrons of the electron beams emerging off-axes from the beam- forming
region toward the axes. 45      The main focus lens, L3, formed between the
G5' electrode 54 and the G6 electrode 56 also is a low aber- ration,
asymmetric lens, which provides a vertically-elongated, or
asymmetrically-shaped, electron beam spot at the center of the screen. The
resultant beam spot, shown In FIGURE 15a, has a substantially gaussian cur-
rent density contour. As shown in FIGURE 15b, deflection of the beam to the
upper right corner of the screen causes substantial elongation of the
central 50% region of the beam, with enlarged regions or halos of lower 50
intensity surrounding the central region. By applying to the G5' electrode
54 a dynamic differential focus voltage that ranges from the potential on
G5, with no deflection, to about 1000 volts more positive than the voltage
applied to the G5 electrode 52, at maximum deflection, the deflected
electron beam current density contour can be improved as shown in FIG- URE
15c. 55      A second embodiment of the computer modeled electron gun 40
shown in FIGURES 7 and 8 is presented in TABLE II. The beam-forming region
of the electron gun of the second embodiment is identical to the beam-
forming region of the first embodiment, and like numbers are used to
designate like tube elements throughout the electron gun. 8    EP 0 275 191
B1 TABLE II Inches             mm K-G1 spacing
0.003              0.08 Thickness of G4 electrode 50                0.030
0.76 10 G4 electrode aperture size                  0.160H x       4.06H x
0.168V         4.27V G3 to G4 spacing                            0.050
1.27 15   Overall length of G5 and G5' electrodes 52 and 54
0.890            22.61 G4 to G5 spacing                            0.050
1.27 20   Spacing between the plate portions 88 and 96
0.040             1.02 Length of recess 92                         0.715
18.16 



Vertical height of recess 92                0.315              8.00 25
Depth of recess 92                           0.115             2.92 30
Length of G6 electrode                      0.130              3.30 G5 to
G6 spacing                             0.050             1.27 Diameter of
apertures 78, 82, 90 94, 98 and 104                    0.160
4.06 Center-to-center aperture spacing           0.200              5.08
Length of aperture 100                      0.693             17.60
Vertical height of aperture 100 40             at center beam
0.260              6.60 Vertical height of aperture 100 at outer beams
0.270              6.86 45  Depth of aperture 100
0.115              2.92 Length of G3 extrusions 79                  0.035
0.89 Length of GS extrusions 83                  0.029              0.74
Length of G5' extrusions 95                 0.034              0.86 Length
of G6 extrusions 105                  0.045             1.14 In the
embodiment presented in TABLE II, the electron gun 40 is electrically
connected as shown in FIG- URE 16. Typically, the cathode operates at about
150V, the G1 electrode at ground potential, and the G2 elec- 55  trode at
about 400V. The G3 electrode is electrically interconnected to the G5
electrode and operates at about 7 kV, and the G4 electrode is electrically
interconnected to the G6 electrode which operates at an anode po- tential
of about 25 kV. In the present electron gun, the first lens, L1, (FIGURE
16) provides a symmetrically-shaped high quality 9    EP 0 275 191 B1
electron beam into the second lens, L2. Since the beam-forming region of
the second embodiment is Identical tothatofthefirstembodiment, FIGURES 12
and 13 also show, respectively, the electron distribution and beam current
density contour for one of the electron beams therefrom. In the second
embodiment, the second electron lens, L2, comprising the G4 electrode 50
and the adjacent 5   portions of the G3 electrode 48 and the G5 electrode
52, constitutes an asymmetric lens which provides a horizontally-elongated,
elliptically-shaped electron beam which, within the third or main focus
lens, L3, has the beam current density contour shown in FIGURE 17. The
elliptical shape of the beam is produced by the inter- action of the
rectangular apertures 80 in the G4 electrode 50 and voltage gradients In
the second lens, L2. FIGURE 18 shows the resultant beam current density
contour of an electron beam at the center of the screen. 10  Since the
horizontal dimension of the apertures 80 in the second embodiment is less
than the vertical dimen- sion, and the adjacent G3 and G5 electrodes
operate at a potential less than the potential on the G4 electrode, weaker
horizontal focusing of the beams occurs prior to entering the main lens,
L3. Despite the differences in structure and operating voltages between the
first and second embodiments of the electron gun 40 presented in TABLES I
and 11, the beam contours shown in FIGURES 15a and 18 are 15  similar and
demonstrate that acceptable performance can be achieved utilizing either
embodiment. The elec- trical configuration shown in FIGURE 6 is preferred,
because the anode potential is not introduced into the lower voltage region
of the electron gun. A primary advantage of the embodiments presented in
TABLES I and 11 over prior six-electrode electron guns, such as that
described in U.S. Pat. 4,641,058, is that the initial asymmetric lens, L2,
is located beyond 20  the electron beam crossover point. Accordingly, the
asymmetric effect of lens, L2, on the beam spot size and current density
contour on the screen is relatively independent of the beam current.
Additionally, the present structures provide beams of substantially
constant current density, in both the horizontal and vertical direc- tions,
in the main lens. The embodiments described herein are exemplary of the
Invention and are not meant to be limiting. For 25  example, the
rectangular apertures of the second embodiment of the G4 electrode 50 can
be replaced with apertures of other suitable geometric shapes, to provide
an asymmetric second lens. Additionally, the focus voltage on the G3 and G5
electrodes can be selected to vary the strength of the electron lenses in
the electron gun. 



30 Claims 1. A color cathode-ray tube, including an envelope having therein
an Inline electron gun for generating and directing three inline electron
beams along initially coplanar axes on paths towards a screen on an
interior 35       portion of said envelope, said gun including a plurality
of spaced electrodes which provide a first lens, a second lens and a third
lens for focusing said electron beams, said first lens including a
beam-forming region for providing substantially symmetrical beams to said
second lens; said first lens (L1) comprising a first electrode (44), a
second electrode (46) and a first portion of a third electrode (48), said
second lens (L2) comprising a second portion of said third electrode, a
fourth 40      electrode (50) and a first portion (52) of a fifth
electrode, and said third lens (L3) comprising a second portion (54) of
said fifth electrode and a sixth electrode (58), said second electrode (46)
and said fourth electrode (50) being Interconnected, and said third
electrode (48) and said first portion (52) of said fifth electrode being
interconnected, said electrodes having suitable operating voltages applied
thereto, said second lens (L2) including beam refraction means (48-52) for
refracting said electron beams 45      (28), emerging off said axes from
said first lens (L1), toward said axes, and asymmetric beam-forming means
comprising said fourth electrode (50) for providing horizontally elongated,
asymmetrically-shaped beams to said third lens (L3), sad fourth electrode
Including three horizontally elongated openings (80) therein for producing
said horizontally elongated, asymmetrically-shaped beams, and said third
lens (L3) being a low-aberration main focusing lens for providing
vertically elongated, 50      asymmetrically-shaped beams of substantially
constant current density to said screen (22), said asym- metric main
focusing lens being formed byfacing surfacesof the second portion (54) of
said fifth electrode and said sixth electrode (56) each of which Includes a
recess (92, 100) formed at the respective outer edge extending to said
second portion (54) of said fifth electrode and said sixth electrode (56),
respec- tively, each recess having a greater horizontal than vertical
dimension, and three set-back apertures 55      (94,104) in the bottom of
the respective recess (92,100), each single aperture (94,104) being
surrounded by a single extrusion (95, 105). 2. The tube as described in
claim 1, characterized in that said second electrode (46) and said fourth
elec- 10    EP 0 275 191 B1 electron beam into the second lens, L2. Since
the beam-forming region of the second embodiment is identical to that of
the first embodiment, FIGURES 12 and 13 also show, respectively, the
electron distribution and beam current density contour for one of the
electron beams therefrom. In the second embodiment, the second electron
lens, L2, comprising the G4 electrode 50 and the adjacent 5   portions of
the G3 electrode 48 and the G5 electrode 52, constitutes an asymmetric lens
which provides a horizontally-elongated, elliptically-shaped electron beam
which, within the third or main focus lens, L3, has the beam current
density contour shown In FIGURE 17. The elliptical shape of the beam is
produced by the inter- action of the rectangular apertures 80 in the G4
electrode 50 and voltage gradients in the second lens, L2. FIGURE 18 shows
the resultant beam current density contour of an electron beam at the
center of the screen. 10  Since the horizontal dimension of the apertures
80 in the second embodiment is less than the vertical dimen- sion, and the
adjacent G3 and G5 electrodes operate at a potential less than the
potential on the G4 electrode, weaker horizontal focusing of the beams
occurs prior to entering the main lens, L3. Despite the differences in
structure and operating voltages between the first and second embodiments
of the electron gun 40 presented in TABLES I and 11, the beam contours
shown in FIGURES 15a and 18 are 15  similar and demonstrate that acceptable
performance can be achieved utilizing either embodiment. The elec- trical
configuration shown in FIGURE 6 is preferred, because the anode potential
is not introduced into the lower voltage region of the electron gun. A
primary advantage of the embodiments presented in TABLES I and 11 over
prior six-electrode electron guns, such as that described in U.S. Pat.
4,641,058, is that the initial asymmetric lens, L2, is located beyond 20
the electron beam crossover point. Accordingly, the asymmetric effect of
lens, L2, on the beam spot size and current density contour on the screen
is relatively independent of the beam current. Additionally, the present
structures provide beams of substantially constant current density, in both
the horizontal and vertical direc- tions, in the main lens. The embodiments
described herein are exemplary of the invention and are not meant to be
limiting. For 25  example, the rectangular apertures of the second
embodiment of the G4 electrode 50 can be replaced with 



apertures of other suitable geometric shapes, to provide an asymmetric
second lens. Additionally, the focus voltage on the G3 and G5 electrodes
can be selected to vary the strength of the electron lenses in the electron
gun. 30 Claims 1. A color cathode-ray tube, including an envelope having
therein an inline electron gun for generating and directing three inline
electron beams along initially coplanaraxes on paths towards a screen on an
interior 35       portion of said envelope, said gun including a plurality
of spaced electrodes which provide a first lens, a second lens and a third
lens for focusing said electron beams, said first lens including a
beam-forming region for providing substantially symmetrical beams to said
second lens; said first lens (L1) comprising a first electrode (44), a
second electrode (46) and a first portion of a third electrode (48), said
second lens (L2) comprising a second portion of said third electrode, a
fourth 40      electrode (50) and a first portion (52) of a fifth
electrode, and said third lens (L3) comprising a second portion (54) of
said fifth electrode and a sixth electrode (56), said second electrode (46)
and said fourth electrode (50) being interconnected, and said third
electrode (48) and said first portion (52) of said fifth electrode being
interconnected, said electrodes having suitable operating voltages applied
thereto, said second lens (L2) Including beam refraction means (48-52) for
refracting said electron beams 45      (28), emerging off said axes from
said first lens (L1), toward said axes, and asymmetric beam-forming means
comprising said fourth electrode (50) for providing horizontally elongated,
asymmetrically-shaped beams to said third lens (L3), said fourth electrode
including three horizontally elongated openings (80) therein for producing
said horizontally elongated, asymmetrically-shaped beams, and said third
lens (L3) being a low-aberration main focusing lens for providing
vertically elongated, 50      asymmetrically-shaped beams of substantially
constant current density to said screen (22), said asym- metric main
focusing lens being formed byfacing surfaces of the second portion (54) of
said fifth electrode and said sixth electrode (56) each of which includes a
recess (92, 100) formed at the respective outer edge extending to said
second portion (54) of said fifth electrode and said sixth electrode (56),
respec- tively, each recess having a greater horizontal than vertical
dimension, and three set-back apertures 55      (94,104) in the bottom of
the respective recess (92,100), each single aperture (94,104) being
surrounded by a single extrusion (95, 105). 2.  The tube as described in
claim 1, characterized in that said second electrode (46) and said fourth
elec- 10    trode (50) is adapted to operate at a first potential, said
third electrode (48) and said first portion (52) of said fifth electrode is
adapted to operate at a second potential which is more positive than said
first po- tential, and said sixth electrode (56) is adapted to operate at a
third potential which is more positive than said first and said second
potentials. 5 3.  The tube as described in claim 2, characterized in that
said second portion (54) of said fifth electrode Is spatially separated
from said first portion (52) of said fifth electrode and Is adapted to have
a dynamic potential applied thereto, said dynamic potential ranging from
sad second potential to a fourth potential greater than said potential but
substantially less than said third potential. 10 4. A color cathode-ray
tube, including an envelope having therein an inline electron gun for
generating and directing three inline electron beams along initially
coplanar axes on paths towards a screen on an interior portion of said
envelope, said gun including a plurality of spaced electrodes which provide
a first lens, a second lens and a third lens for focusing said electron
beams, said first lens including a beam-forming 15      region for
providing substantially symmetrical beams to said second lens; said first
lens (L1) comprising a first electrode (44), a second electrode (46) and a
first portion of a third electrode (48), said second lens (L2) comprising a
second portion of said third electrode, a fourth electrode (50) and a first
portion (52) of a fifth electrode, and said third lens (L3) comprising a
second portion (54) of said fifth electrode and a sixth electrode (56),
said third electrode (48) and said first portion 20      (52) of said fifth
electrode being interconnected, and said fourth electrode (50) and said
sixth electrode (56) being interconnected, said electrodes having suitable
operating voltages applied thereto, said second lens (L2) including beam
refraction means (48-52) for refracting said electron beams (28), emerging
off said axes from said first lens (L1), toward said axes, and asymmetric
beam-forming 



means comprising said fourth electrode (50) for providing horizontally
elongated, asymmetrically-shaped 25       beams to said third lens (L3),
said fourth electrode including three vertically elongated openings (80)
therein for producing said horizontally elongated, asymmetrically-shaped
beams, and said third lens (L3) being a low-aberration main focusing lens
for providing vertically elongated, asymmetrically-shaped beams of
substantially constant density to said screen (22), said asymmetric main
focusing lens being formed by facing surfaces of the second portion (54) of
said fifth electrode and said 30      sixth electrode (56) each of which
includes a recess (92, 100) formed at the respective outer edge ex- tending
to said second portion (54) of said fifth electrode and said sixth
electrode (56), respectively, each recess having a greater horizontal than
vertical dimension, and three set-back apertures (94,104) in the bottom of
the respective recess (92,100), each single aperture (94,104) being
surrounded by a single ex- trusion (95,105). 35 5.  The tube as described
in daim 4, characterized in that said second electrode (46) is adapted to
operate at a first potential, said third electrode and said first portion
(52) of said fifth electrode are adapted to operate at a second potential
which is more positive than said first potential, and said fourth electrode
(50) and said sixth (56) are adapted to operate at a third potential which
is more positive than said first 40       and second potentials. 6.  The
tube as described in claim 5, characterized in that said second portion
(54) of said fifth electrode is spatially separated from said first portion
(52) of said fifth electrode and is adapted to have a dynamic potential
applied thereto, said dynamic potential ranging from said second potential
to a fourth potential, 45       which is more positive than said second
potential but less positive than said third potential. 7. A color
cathode-ray tube, including an envelope having therein an inline electron
gun for generating and directing three inline electron beams along
initially coplanar axes on paths towards a screen on an interior portion of
said envelope, said gun Including a plurality of spaced electrodes which
provide a first lens, a 50      second lens and a third lens for focusing
said electron beams, said first lens including a beam-forming region for
providing substantially symmetrical beams to said second lens; said first
lens (LI) comprising a first electrode (44), a second electrode (46) and a
first portion of a third electrode (48), said second lens (L2) comprising a
second portion of said third electrode, a fourth electrode (50) and a first
portion (52) of a fifth electrode, and said third lens (L3) comprising a
second 55       portion (54) of said fifth electrode and a sixth electrode
(56), said second electrode (46) and said fourth electrode (50) being
Interconnected, and said third electrode (48) and said first portion (52)
of said fifth electrode being Interconnected, whereby in use suitable
operating voltages are applied to said electrodes, said second lens (L2)
including beam refraction means (48-52) for refracting said electron beams
EP 0 275 191 B1 (28), emerging off said axes from said first lens (L1),
toward said axes, and asymmetric beam-forming means comprising said fourth
electrode (50) for providing horizontally elongated, asymmetrically-shaped
beams to said third lens (L3), said fourth electrode including three
horizontally elongated openings (80) therein for producing said
horizontally elongated, asymmetrically-shaped beams, and 5             said
third lens (L3) being a low-aberration main focusing lens for providing
vertically elongated, asymmetrically-shaped beams of substantially constant
current density to said screen (22), said asym- metric main focusing lens
being formed byfacing surfaces of thesecond portion (54) of said fifth
electrode and said sixth electrode (56) each of which includes a recess
(92,100) formed at the respective outer edge extending to said second
portion (54) of said fifth electrode and said sixth electrode (56),
respectively, 10      each recess having a greater horizontal than vertical
dimension, and three set-back apertures (94,104) in the bottom of the
respective recess (92,100), each single aperture (94,104) being surrounded
by a sin- gle extrusion (95,105). 8. A color cathode-ray tube, including an
envelope having therein an inline electron gun for generating and 15
directing three inline electron beams along initially coplanar axes on
paths towards a screen on an interior portion of said envelope, said gun
including a plurality of spaced electrodes which provide a first lens, a
second and a third lens for focusing said electron beams, said first lens
including a beam-forming region for providing substantially symmetrical
beams to said second lens; said first lens (L1) comprising a first
electrode (44), a second electrode (46) and a first portion of 20       a
third electrode (48), said second lens (L2) comprising a second portion of
said third electrode, a fourth electrode (50) and a first portion (52) of a
fifth electrode, and said third lens (L3) comprising a second 



portion (54) of said fifth electrode and a sixth electrode (56), said third
electrode (48) and said first portion (52) of said fifth electrode being
interconnected, and said fourth electrode (50) and said sixth electrode
(56) being interconnected, whereby in use suitable operating voltages are
applied to said electrodes, 25            said second lens (L2) including
beam refraction means (48-52) for refracting said electron beams (28),
emerging off said axes from said first lens (L1), toward said axes, and
asymmetric beam-forming means comprising said fourth electrode (50) for
providing horizontally elongated, asymmetrically-shaped beams to said third
lens (L3), said fourth electrode including three vertically elongated
openings (80) therein for producing said horizontally elongated,
asymmetrically-shaped beams, and 30            said third lens (L3) being a
low-aberration main focusing lens for providing vertically elongated,
asymmetrically-shaped beams of substantially constantdensityto said screen
(22), said asymmetric main focusing lens being formed by facing surfaces of
the second portion (54) of said fifth electrode and said sixth electrode
(56) each of which includes a recess (92,100) formed at the respective
outer edge extend- ing to said second portion (54) of said fifth electrode
and said sixth electrode (56), respectively, each 35      recess having a
greater horizontal then vertical dimension, and three set-back apertures
(94,104) in the bottom of the respective recess (92,100), each single
aperture (94,104) being surrounded by a single ex- trusion (95,105). 40
Patentansprilche 1.  Farbkathodenstrahir~hre mit einer HOlle, in der sine
Inline-Elektronenkanone angeordnet ist, urn drei in Reihe liegende
Elektronenstrahlen zu erzeugen und entlang zunlchst koplanarerAchsen auf
Wegen auf einen Schirm auf einem Inneren Teil der Halle zu richten, wobei
die Kanone sine Vielzahl von einen Ab- 45      stand
voneinanderaufwelsenden Elektroden enthAlt, die sine erste Linse, eine
zweit Linse und sine drit- tb Linse zur Fokussierung der Elektronenstrahlen
bilden, wobel die erste Linse elnen strahlformenden Bereich enthAlt, um Im
wesentlichen symmetrische Strahlen der zweiten Linse zuzufrhren; wobel die
erste Llnse (LI) sine erste Elektrode (44), eine zwelte Elektrode (46) und
einen ersten Tell einer dritten Elektrode (48) umfaSt, wobel die zwelte
Linse (L2) einen zwelten Tell der dritten Elek- 50      trode, sine vierte
Elektrode (50) und einen ersten Tell (52) elnerfilnften Elektrode umfaSt,
und wobel die dritte Linse (L3) einen zweiten Tell (54) der ffnften
Elektrode und eine sechate Elektrode (56) umfast, wobel die zwelte
Elektrode (46) und die vierte Elektrode (50) miteinanderverbunden sind, und
wobei die dritte Elektrode (48) mit dem ersten Tell (52) der fflnften
Elektrode verbunden ist, und wobel den Elek- troden geeigneta
Betriebsepannungen zugeffihrt warden, 55             wobel die zwelle Linse
L2 Strahlbrechungamittel (48 - 52) zur Brechung der Elektronenstrahlen
(28), die aus den Achsen von der ersten Linde (LI) austreten, zu den Achsen
enthilt, und wobei asym- metrische strahiformende Mittel vorgesehen sind,
die die vlerte Elektrode umfassen, urn derdritten Linse (L3) horizintal
gestreckte, asymmetrisch geformte Strahlen zuzufuhren, wobel die vierte
Elektrode drei 12    EPR O 275 191 B1                      | |||I||| 1|||||
||||| ||||| || ||| * C   L   M   5 horizontal gestreckte 6ffnungen (80)
aufweist, um die horizontal gestreckten, asymmetrisch gefornten Strahlen zu
erzeugen, und wobei die dritte Linse (L3) sine Haupt-Fokussierungsllnse mit
geringer Aberration bt, um dem Schirm (22) vertikal gestreckte asymmetrisch
geformte Strahlen mit weitgehend konstanter Stromdichte 5
zuzufflhren, wobel die asymmetrische Haupt-Fokussierungslinse durch
elnanderzugekehrte Flichen des zweiten Tells der f0inften Eleitrode und der
sechsten Elektrode (56) gebildet wird, von denen jede eine Ausnehmung (92,
100) enthalt, die an dem entaprechenden au~eren Rand gebildet ist, der sich
zu dem zweiten Teil (54) der f(nfben Eleltrode bzw. zur sechsten Eleltrode
(56) erstreckt, wobei jede Ausneh- mung eine grBfere horizontale ala
vertikale Abmessung hat, und wobel drei zurickgesetzte Nffnungen 10
(94, 104) Im Boden derentsprechendenAusnehmung (92,110) angeordnetsind, von
denenjede elnzelne bffnung (94, 104) von elnem einzelnen Kragen (95, 105)
umgeben ist. 2.  Rohre nach Anspruch 1, dadurch aekennzelchnet, daI die
zwemte Elektrode (46) und die vierte Elektrode (50) so eingerichtet sind,
daB ale mit einem ersten Potential arbeiten, daB die dritte Elektrode (48)
und 15      der erste Tell (52) derfunften Elektrode so eingerichtet sind,
daB sie mit einem zweiten Potential arbelten, das positiver ale das erste
Potential ist und daB die sechste Elektrode (56) so elngerichtet lst, daB
ale mit einem dritten Potential arbeitet, das positiver lst als das erste
und zweite Potential. 3.  RMhre nach Anspruch 2, dadurch aekennzeichnet,
daB derzweite Tell (54) derffunften Elektrode riumlich 



20      von dem ersten Tell (52) der fOnften Elektrode getrennt ist und so
eingerichtet ist, daB Ihm ein dynami- sches Potential zugefrihrt wird,
wobei das dynamische Potential von dem zweiten Potential bis zu elnem
vierten Potential relcht, das grolIer-als das genannte Potential aber
wesentlich kieiner als das dritte Po- tential lst. 25  4.
FarbkathodenstrahlrOhre mit elner HMlle, In der eine
lnline-Elektronenkanone angeordnet ist, um drel in Relhe liegende
Elektronenstrahlen entlang zunichst koplanarer Achsen auf Wegen auf einen
Schirm auf elnem Inneren Tell der HOlle zu richten, wobel die Kanone elne
Vleizahl von elnen Abstand voneinander aufwelsenden Elektroden enthalt, die
eine erste LInse, elne zwelte Unse und elne dritte Linse zur Fokus- sberung
der Elektronenstrahlen bilden, wobel die erste Linse elnen strahlformenden
Bereich enthalt, um 30      Im wesentlichen symmetrische Strahlen zu der
zweiten Linse zu liefern; wobel di erste Linse (LI) eine erste Elektrode
(44), eine zweite Elektrode (46) und einen ersten Tell elner dritten
Elektrode (48) umfait, wobei die zweite Linse (L2) elnen zweiten Tell der
dritten Elek- trode, eine vierte Elektrode (50) und elnen eraten Tell (52)
einerfOrnften Elektrode umfagt, und wobel die dritte Linse (L3) elnen
zwelten Tell (54) der ffInften Elektrode und eine sechst Elektrode (56)
umfa1t, 35      wobel die dritte Elektrode (48) und der erste Tell (52) der
fOnften Elektrode mitelnander verbunden sind, und wobel die vierte
Elektrode (50) und die sechste Elektrode miteinander verbunden sind, und
wobel den Elektroden geeignote Betriebsspannungen zugeffhrt werden, wobel
die zwelte Linse (L2) Strahlbrechungsmittel (48 - 52) zur Brechung der
Elektronenstrahlen (28), die aus den Acheen von der ersten Linse (LI)
austreten, zu den Acheen enthilt, und wobel asym- 40      metrische
strahlformende Mittel vorgesehen sind, die die vierte Elektrode (50)
umfassen, um der dritten Linse (L3) horizontal gestreckte asymmetrisch
geformte Strahlen zuzufOhren, wobel die vierte Elektrode drel vertikal
gestreckte Cffnungen (80) enthilt, um die horizontal gestreckten
asymmetrisch geformten Strahlen zu erzeugen, und wobei die dritte Linee
(L3) eine Haupt-Fokussierungslinse mit geringer Aberration ist, um dem 45
Schirm (22) vertikal gestreckte, asymmetrisch geformte Strahlen mit
weitgehend konstanter Stromdichte zuzufflhren, wobel die asymmetrische
Haupt-Fokusslerungsllnse durch einanderzugekehrte Flafchen des zwelten
Tells (54) der ffinften Elektrode und der sechsten Eiektrode (56) geblidet
wird, von denen jede eine Ausnehmung (92, 100) enthalt, die an dem
entsprechenden AuBeren Rand gebildet Ist, der sich zu dern zweiten Tell
(54) der finften Elektrode bzw. zur sechsten Elektrode (56) erstreckt,
wobel jede Aus- 50      nehmung eine grOSere horizontale als vertikale
Abmessung hat, und wobel drel zurfickgesetzte Offnun- gen (94, 104) Im
Boden derentsprechenden Ausnehmung (92, 100) angeordnetaind, von denen jede
ein- zelne Offnung (94, 104) von elnem elnzelnen Kragen (95, 105) umgeben
let 5.  RMhre nach Anspruch 4, dadurch gekennzeichnet, daB die zweite
Elektrode (46) so eingerichtet st, daB 55       sle miteinern ersten
Potential arbeitet, daB die dritte Elektrode und dererste Tell (52)
derfinften Elektrode so eingerichtet sind, daB ale mit elnem zweiten
Potential arbelten, das posit-ver ala des erste Potential !st, und daB die
vierte Elektrode (50) und die sechste Elektrode so eingerichtet sind, daB
ale mit einem dritten Potential arbeiten, das positiver ala das erste und
zwelte Potential ist. 13    EP 0 275 191 B1                     . 11  1111|
11111 111| 1 111111 *   C   L   N   S  * 6.  R6hre nach Anspruch 5, dadu~rh
aekennzeichnet, daB der zweibt Teill (54) der ffnften Elektrode raumlich
von dam orson Tell (52) derffinften Elektrode getrennt und so eingerichtet
!st, daS ihm sin dynamisches Potential zugefflhrtwird, wobel das dynamische
Potential von dem zweiten Potential bis zu einem vierten Potential reicht,
das positiver als das zwelte Potential aber weniger positiv als das dritte
Potential let 5 7.  Farbkathodenstrahirdhre mit einer H10ll, in der eine
lnline-Elektronenkanone angeordnet ist, um drem in Reihe liegende
Elektronenstrahlen zu erzougen und entlang zunichst koplanarerAchsen auf
Wegen auf oinen Schirm auf einem Inneren Tell der Hulle zu richtbn, wobei
die Kanone eine Vielzahl von einen Ab- stand voneinander aufwelsenden
Elektroden enthalt die sine orate Linse, eine zweite Linse und eine drit-
10      te Linse zur Fokussairung der Elektronenstrahlen bilden, wobei die
ersat Linse oinen strahlformenden Bereich enthalt, um im wesentlichen
symmetrische Strahlen zu der zweiten Unse zu liefem; wobel die erste Linse
(LI) eine erste Elektrode (44), elne zweite Elektrode (48) und einen ersten
Teil elner dritten Elektrode (48) umfaklt wobel die zweite Lnse (12) einen
zwelten Tell der dritten Elek- trode, eine vierte Elektrode (50) und elnen
erson Tell (52) einer fOnfitn Elektrode urnfaflt, und wobei die 



15      dritte Linse (13) einen zwelten Tell (54) der finften Elektrode und
sine sechato Elektrode (56) umfa~t, wobel die zweite Elektrode (46) und die
vierte Elektrode (50) mitbinanderverbunden sind, und wobel die drittb
Elektrode (48) und der erste Teil (52) derfnfnten Elektrode
miteinanderverbunden sind, wobei den Elektroden im Gebrauch geeignete
Betriebsspannungen zugefuhrt werden, wobel die zweit Linse (12)
Strahlbrechungsmittel (48 - 52) zur Brechung der Elektronenstrahlen 20
(28), die aus don Achsen von der ersten Linse (LI) austreten, zu den Achsen
enthalt, und wobei asym- metrische strahiformendo Mittel vorgesehen-sind,
die die vierte Elektrode (50) umfassen, um horizontal gestreckt,
asyrnmetrisch geformtb Strahlen der dritten Lins, (13) zuzufuhren, wobel
die vierte Elektrode drem horizontal gestrecktb Offnungen (80) enthalt, um
die horizontal gestreciten asymmetrisch geformten Strahlen zu bilden, und
25            wobel die dritte Linse (13) eine Haupt-Fokussierungslinse mit
geringer Aberration zur Lieferung vortikal gestrecktbr asymmetrich
geformter Strahlen mit im wesentlichen konstanter Stromdlchte zu dem Schirm
(22) st, wobei die asymmetrische Haupt-Fokussierungslinse durch
einanderzugekehrte Flichen des zweiten Tells (54) der ffnften Elektrode und
der sechsatn Elektrodle (58) gebildet wird, von denen jede sine Ausnehmung
(92, 100) an dom entaprechenden Au~eren Rand aufweist, der sich zu dem
zwel- 30      ten Teil (54) der finften Elektrode und der sechsten
Elektrode (56) erstrmckt, wobei jede Ausnehmung eine grOBere horizontale
als verti kale Abmessung hat und wobei dreizurfckgesetzte Offnungen
(94,104) Im Boden der entsprechenden Ausnehmungen (92, 100) vorgesehen
sind, die jeweils von einern einzel- nen Kragen (95,105) umgeben sind. 35
8.  Farbkathodenstrahlrbhre mit einer HMlle, in der elne
lnline-Elektronenkanone angeordnet !st, um drem in Reihe liegende
Elektrodenstrahlen zu erzeugen und entlang zunachst koplanarerAchsen auf
Wegen auf einen Schirm auf oinem inneren Teil der Htile zu richten, wobel
die Kanone sine Vielzahl von einen Ab- stand voneinander aufweisenden
Elektroden enthilt, die eine erste Linse, oine zweibt Linse und olne drit-
to Linse zur Fokussierung der Eiektronenstrahlen bilden, wobei die orate
Linse einen strahiformenden 40      Bereich enthilt, um Im wesentllohen
symmetrische Strahlen zu der zweiten Linse zu liefern, wobel die orate
Linse (LI) oine erste Elektrode (44), eine zwelte Elektrode (46) und oinen
ersten Tell einer dritten Elektrode (48) umfaftt, wobel die zweibt Linse
(12), olnen zweitan Tell der dritten Elek- trode, eine vierte Elektrode und
oinen erstan Teil (52) elnerfulnften Elektrode umrfalt, und wobel die
dritte Linse (L3) oinen zweitn Teil (54) der ffnften Elektrode und olne
sechste Elektrode (56) umfagt, wobei 45      die dritte Elektrode (48) un
derersatTell (52)derflnfitn Elektrode miteinanderverbunden sind, undwobei
die vierte Elektrode (50) und dIe sechste Elektrode (56)
miteinanderverbunden sind, und wobei im Betrieb den Elektroden goeignote
Betriebsspannungen zugefflhrt worden, wobei die zweib Llnse (12)
Strahlbrechungsmittel (48 - 52) zur Brechung der Elektronenstrahlen (28),
die aus den Achson von der erson Unse (LI) austreten, zu den Achson
enthfilt, und wobel asyrn- 50      metrische strahiformende Mittel
vorgesehen sind, die die vierte Elektrode (50) umfassen, um der dritten
Linse (13) horizontal gestrmcke, asymmetrisch geformtb Strahlen
zuzufflhren, wobel die vierte Elektrode drem vertikal gestrecktb Offnungen
(80) aufweist, um die horizontal gestreckten asymmetrisch geformten
Strahlen zu erzeugen, und wobei die dritte Linse (L3) eine
Haupt-Fokusslerungslinse mit geringer Aberration bt, um dom 55       Schirm
(22) vertikal gestrckte asymmetrisch geformte Strahlen mit weltgehend
konstantbr Stromdichto zuzufuhrmn, wobei die asymmetrische
Haupt-Fokusslerungslinse durch einanderzugekehrte Flfichen des zwelten
Teils (54) der funften Elektrode und der sechaten Elektrode (58) gebildet
wird, von denen jade sine Ausnehmung (92, 100) enthalt, die an dem
entsprechenden fluiBeren Rand gebildet Ist, der sich zu 14    EP 0 275 191
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der fflnften Elektrode und der sechaten Elektrode (56) erstreckt, wobei
jade Aus- nehmung eine gr5Bere horizontale ala vertikale Abmessung hat, und
wobei drei zur~ickgesetzle Offnun- gen (94,104) im Boden derentsprechenden
Ausnehmung (92,100) angeordnetsind, von denen jade ein- zelne 6ffnung
(94,104) von einem einzelnen Kragen (95, 105) umgeben ist. 5 Revendleatlons
1.  Tube couleur a rayons cathodiques, comprenant une enceinte comportant
un canon a electrons en ligne 10      pour g6n6rer et orlenter trols
faisceaux d'6lectrons en ligne le long d'axes initialement coplanaires sur
des trajectoires dirigees vers un ecran sltu6 sur une partle Interieure de
ladite enceinte, ledit canon a Mac- 



trons comportant une pluralite d'electrodes espacees qul fournissent une
premiere lentille, une seconde lentille et une troisieme lentille pour
focallser lesdits faisceaux d'6lectrons , ladite premiere lentille
comprenant une zone de formation de falsceaux pour fburnir des faisceaux
sensiblement sym6triques A 15      ladite seconde lentille; ladite premiere
lentille (LI) comprenant une premiere 6lectrode (44), une seconde 61ectrode
(46) et une premibre partie d'une troisieme electrode (48), ladite seconde
lentille (L2) comprenant une seconde partie de ladite troisieme 61ectrode,
une quatrieme electrode (50) et une premiere partie (52) d'une cn- quilme
6lectrode et ladito trolsieme lentille (L3) comprenant une seconde partie
(54) de ladite cinquieme 20      electrode et une sixieme electrode (56),
ladite seconde electrode (46) et ladite quatrieme electrode (50) 6tant
interoonnect6es, et ladite troisieme electrode (48) et ladite premiere
partle (52) de ladite cinquieme 6lectrode 6tant interconnectees, etant
appliqu6es auxdites 6lectrodes des tensions de fonctionnement convenables,
ladite seconds lentille (12) comprenantdes moyens de refraction de
faisceaux (48-52) pour r6frac- 25      tsr lesdits faisceaux d'electrons
emergeant, hors desdits axes, de ladite premrire lentille (LI) vers lesdits
axes, et des moyens de formation de faisceaux asym6triques comprenant
ladite quatrieme electrode (50) pour fournir des falsceaux configur6s de
fagon asymetrique, allong6s horkzontalement, A laditb troisieme lentille
(L3), ladie quatrieme 6lectrode comportant trois ouvertures allong6es
horizontalement (80) pour produire lesdits faisceaux configures de fagon
asymetrique, allonges horizontalement, et 30            ladite trolsieme
lentille (13) 6tantune lentille defocallseation principale defaible
aberration destinie Afournirdes faisceaux configur6s de fagon asymetrique,
verticalement allong6s, d'une densit6 de courant sensiblementconstante
audit ecran (22), ladito lentilledefocalisatlon principale asymetrique
6tantform e des surfaces opposees de Ia seconds partie (54) de ladite
cinquieme electrode et de ladite sixieme electrode (56), chacune comportant
un 6videment (92, 100) forme au niveau du bord exterieur respectif 35
s6eandant vers ladite seconde partle (54) de ladite cinqulibme electrode et
ladite sixilme 6lectrode (56), respectivement, chaque evidement ayant une
dimension horizontale plus grande quo la dimension ver- ticale et trois
ouvertures en recul (94, 104) situ6es au fond de l'evidement respectif (92,
100) , chaque ouverture particuliere (94, 104) etant entour6e d'un rebord
unique (95, 105). 40 2. Tube solon la revendication 1, caract6rise on ce
quo laditb seconds electrode (46) et ladite quatrieme 6lectrode (50) sont
adaptbes pour fonctlonner A un premier potentiel, ladito troisieme
61ectrode (48) et ladite premiere partle (52) de ladite cinqulibme
6lectrode sont adaptees pourfonctionner A un second po- tentlel qui est
plus positif quo ledit premier potentibl, et ladit sbeme 6lectrode (56) est
adapt6e pour fonctionner a un troislime potontiel qui est plus positif que
leadits premier et second potentiels. 45 3. Tube selon la revendlcation 2,
caract6ris6 en ce quo laditb seconde partie (54) de ladits cinquibme 6leo-
trode est s6paree spatialement de ladite premibre partie (52) de ladit
cinquieme 6lectrode et est adapt6e pour quo lul soft appliqu6 un potentiel
dynamique se situant dons la gamme allant dudit second potentiel au
quatribme potentiel plus grand quo ledit potential mais sensiblement plus
petit quo ledit troisieme po- 50     tbntlel. 4. Tube couleur A rayons
cathodiques, comprenant une enceinte comportant un canon A 6lectrons en
ligne pour g6n6rer et orlenter trois faisceaux d'61ectrons en ligne le long
d'axes Initialement coplanaires sur des trajoctoires orientees vers un
6cran situ6 sur une partie intirleure de ladito enceintb, ledit canon 55
comprenant une pluralitb d'electrodes espaceesqui fournissent une premiere
lentille, une seconds lentille et une troisibme lentille pour focallser
leedits faisceaux d'electrons, ladite premiere lentille comprenant une zone
de formation de fabsceaux destinie A fournir des faeisceaux sensiblement
symdtriques a ladite seconds lentille; 15    EP0275 191 BI
\  \J *\I \! L ladite premiere lentille (LI) comprenant une premiere
electrode (44), une SaunOe electrode (48) et une premiere partie d'une
troisibme 6lectrode (48), ladit seconde lentille (12) comprenant une
seconds partle de ladite trolsibme Ulectrode, une quatribme electrode (50)
et une premlbre partie (52) d'une cin- quibme olectrode et ladite trolsieme
lentillo (13) comprenant une seconds partie (54) do ladite cinquieme c
blectrode et d'une sixieme olectrode (56), ladit troisieme 6lectrode (48)
et ladite premiere partie (52) de ladito cinquime electrode 6tant
Interconnectees et laditb quatribme electrode (50) et ladit sixihme elec-
trode (56) etant interconnectees, des tensions de fonctionnement
convenables etant appliqu6es auxdites 



electrodes, ladite seconds lentille (12) comprenantdes moyens de refraction
de falsceaux (48-52) pour refrac- 10      ter lesdits faisceaux d'electrons
(28), Amergeant, hors desdits axes, de ladite premiere lentille (LI) vers
lesdits axes, et des moyens de formation de faisceaux asymetriques
comprenant ladite quatribme Alec- trode (50) destinoe A fournir des
faisceaux configures de fagon asymetrique, allonges horizontalement A la
troisieme lentille (13), ladite quatribme Alectrode presentant trois
ouvertures allongoes verticalement (80) pour produire lesdits faisceaux
configures de facon asymetrique, allonghs horizontalement, et 15
ladite troisieme lentille (1L3) Atant une lentille de focalisation
principals de faible aberration destineA a fournir des faisceaux configures
de fagon asymhtrique, allonges verticalement d'une densiti sensible- ment
constanto audit Acran (22), ladito lentille de focalisation principalo
asymetrique Atant form6e par les surfaces opposees de la seconds partie
(54) de ladite cinqulime electrode et do ladito sixieme Alectro- de (56),
dont chacune comport. un Avidement (92, 100) formo au niveau du bord
exterieur respectif, 20      s'tendant vers ladit seconds partie (54) de
ladito cinquieme Alectrode et ladite sixieme electrode (56),
respectivement, chaque evidement ayant une dimension horizontale plus
grande quo la dimension vor- ticale, ot trois ouvortures en recul (94,
104), chaque ouverture particuliere (94, 104) Atant entouree d'un rebord
unique (95, 105). 25  5.  Tube selon la revondication 4, caracteribA en co
quo ladito seconde Alectrode (46) est adapthe pour fonc- tionner & un
premier potentidl, ladite troisieme electrode et ladite premiere partie
(52) de ladito cinquieme electrode sont adapties pour fonctlonner a un
second potontiel qul est plus positif quo lodit premier po- tontiel ot
ladite quatrieme Alectrode (50) et laditb sixieme (56) sont adaptees pour
fonctionner a un troi- siume potentiel qui est plus positif quo lesdits
premier et second potentiels. 30 S. Tube selon la revendication 5,
caracterisb on ce que ladie seconds partie (54) de ladito cinquime alec-
trode est separee spatialement de laditb premlire partlo (52) de ladite
cinquieme Alectrode et est adaptie pour que lui soit appllquA un potentiel
dynamique, ledit potontiel dynamique so situant dans l'intorvalle
allantduditsecond potentiel aun quatribme potentidl loquel estplus positif
quo ledit second potentiel mais 35      mons positif quo ledit troisibme
potentiel. 7.  Tube couleur A rayons cathodiques comprenant une enceinto
comportant un canon A Alectrons en ligne pour genhrer et orientor trots
faisceaux d'Alectrons en ligne le long d'axes Initialement coplanaires sur
des trajectoires drigees vers un ecran sltub sur une partie inthrieure de
laditb enceinte , ledit canon 40      comprenant une pluralitA d'Alectrodes
espacees qui fournissent une premiere lentille , une seconds len- tills et
uno troisiome lontille destineAs a focalbser lesdits faisceaux d'Alectrons,
laditb premibre lentille comprenant une zone de formation de faisceaux
destinhe A fournir des faisceaux sensiblement symetri- ques A ladite
seconde lentille; ladite premibre lentille (LI) comprenant une premlire
Alectrode (44), une seconde Alectrode (46) 45      et une premiere partle
d'une troisilme electrode (48) , ladito seconde lentille (12) comprenant
une so- conde partle de ladito troisieme Aoctrode, une quatrieme Alectrode
(50) etune premlero partle (52) d'une cinquilme electrode et laditb
trolsieme lentillo (L3) comprenant une secondo partie (54) de ladite
cinquib- me Alectrode et une sixibme Alectrode (56), laditb seconds
electrode (46) et ladite quatrieme Alectrode (50) etant interconnectoes et
ladito troisieme Alectrodo (48) et ladito premiere partie (52) de ladite
cin- 50      quilme electrode Atant interconnecties, de fagon qu'en
fonctionnement, des tensions de fonctionnement adequatbs solent appllqu6es
auxdites electrodes, ladite seconds lentille (12) comprenantdes moyens de
rofraction defaiscoau (48-52) pour rhfracter lesdits faisceaux d'Alectrons
(28), Amergeant, hord desdits axes, de ladite premiore lentille (LI) vers
les- dits axes et des moyens de formation de faisoeaux asymetriques
comprenant ladite quatrieme electrode 65      (50) destinhe A fournirdes
faisceaux configures de fagon asymhtrique, horizontalement allonges A
ladite trolsieme lentille (L3), adit quatrilme olectrode compronant trols
ouvertures allongees horizontalement (80) pour produire lesdits faisceaux
configures de fagon asymetrique, allonges horizontalement, et ladite
troislime lentllle (13) 6tantune lentilledefocalbsation principalo de
faible aberration destineo 16    EP 0 275 191 BI                        |
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defagon asym6trique, allongesveirticalement, d'uno densit6 de courant
sonsiblementconstant auditecran (22), ladit lentilledefocallsation
principale asymetrique etantfbnmmo 



par les surfaces opposees de la seconds partie (54) de ladite cinquieme
electrodo et de ladite sixibme oloctrode (56) dont chacune comports un
evidement (92,100) forme au niveau du bord oxterieur respectif 5
s'teondant vors ladito socondo partle (54) de ladito cinqulime electrode et
ladito sixibme loectrode (58), rospectivement, chaque ovidement ayant une
dimension horizontale plus grande quo la dimension ver- ticalo ot trois
ouvertures en recul (94-104) au fond de lNvidement respectif (92-100),
chaque ouverture particuliire (941104) etant entoureo d'un rebord unique
(95, 105). 1o  8.  Tube couleuri rayons cathodiques, comprenant une
enceinte comportant un canon en ligno pourgenerer ot orlentor trols
faisceaux d'electrons en ligne lo long d'axes Initialement coplanaires sur
des trajectoires dirigees vers un ecran situe sur une partle interieure de
ladib enceintb, ledit canon comprenant une plu- ralite d'electrodes
espaceos qui fournissent une premibre lentille, une secondo et une
troisieme lentilles pour focalisor lesdits faisceaux d'Melctrons, ladite
premlere lentille comprenant une zone de formation de 15      faisceaux
pour fournir des faisceaux sensibloment symetriques A ladite seconde
lentille; ladito premiere lentille (LI) compronant uno premiere eloctrode
(44), uno seconds electrode (46) etune promiere partie d'uno trolsieme
electrode (48), ladit seconde lentille (12) comprenant une secondo partle
de ladito troisibme lectrode , uno quatribme eloctrode (50) et uno premiere
partie (52) d'une cin- quieme lectrode et ladits troisieme lentille (L3)
comprenant une seconds partle (54) de ladito cinquieme 20       electrode
et une sixibme 6lectrode (56), ladibt troisieme electrode (48) et laditb
premiere partie (52) de ladite clnquieme olectrode etant intbrconnecties ot
laditb quatrieme electrode (50) et ladit sixiemo dlec- trode (56) dtant
Intorconnectees, de sorts que lors de l'utillsation, des tensions de
fonctionnement add- quatos solent appliqudes auxdibts electrodes, ladite
seconds lentille (L2) comprenantdes moyens de rdfraction de faisceaux
(48-52) pour rofrac- 25      for lesdits faisceaux d'doectrons (28),
dmergeant, hors desdits axes, de ladite premiere lentille (LI) vers lesdits
axes, et des moyons de formation de faisceaux asymetriques comprenant
ladito quatrieme disc- trode (50) pourfournirdes faisosaux configures de
fagon asymdtrique, allonges horizontalement, A laditb troisieme lentille
(13), ladito quatrieme diectrode comprenant trols ouvertures allongees
verticalement (80) pour produire lesdits faisceaux configures de fagon
asymetrique, allonges horizontalement, et 30            laditb troisibme
lentille (L3) etant une lentille de focalisation principals de faible
aberration pour fournirdesfaisceaux configurns defagon asymetrique,
allongesverticalement, dedensite de courantson- siblement constants audit
dcran (22), ladito lentille de focalisatlon principals asymetrique dtant
formde de surfaces opposdes de la seconds partle (54) de laditb cinquibme
electrode et de ladite sixibme dlec- trode (56), dont chacune comporto un
evidement (92, 100) formd au niveau du bord extdiieur respectif 35
sdesndant vers ladits seconds partie (54) de laditb cinqulibme lectrode et
ladite siibme dlectrode (56), respectivement,chaque evidoment ayant une
dimension horizontale plus grande que la dimension verti- cals et trois
ouvertures en recul (94,104) situdos au fond de l'dvidement respectif
(92,100), chaque ou- verture particulibre (94,104) efant entouree d'un soul
rebord (95, 105). 40 45 50 55 17    


