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lens is common to all three beams, these dimensional changes are
simultaneously interactive with all three The present invention relates to
improved color  beams. It is difficult, if not impossible, to find a set of
picture tubes having inline electron guns, and partic-  dimensions in the
main focusing lens electrodes ularly to a tube having an inline electron
gun that in-   5   which will satisfy the focusing requirements of the
cludes means for adjusting the focus of one electron  three beams at the
same time. The present invention beam relative to the focus of another
beam.        solves this problem by utilizing the second focus lens For a
color picture tube, the resolution of the pic-  in a gun to do the
necessary focus voltage and astig- ture is dependent upon having small
electron beam  matism correction that cannot be provided in the main spot
sizes at the tube viewing screen. In such a tube,  10  focusing lens alone.
an electron gun generates three electron beams which must be simultaneously
focused to small spots  Summary Of The Invention on the screen. In one type
of electron gun having six or more    In accordance with the Invention, a
color picture electrodes, such as shown in U. S. Patent 4,558,253   15
tube has a viewing screen and an electron gun for or EP-A-0 275 191, Issued
to Bechis et al. on Decem-  generating and directing three inline electron
beams, ber 10, 1985, three inline electron beams are individ-  a center
beam and two side beams, toward the ually focused by first and second
electrostatic lenses,  screen. The gun includes electrodes that form three
but then commonly focused by a main focusing lens.  focus lenses. Afirst
lens is located in a beam-forming Because the main lens Is a single common
lens and   20  region of the gun. Asecond lens includes at least one the
three beams are coplanar along the horizontal  electrode  for providing
asymmetrically-shaped axis, the main lens is horizontally asymmetric
relative  beams to a third lens system. The third lens is a com- to the
beams and the two side beams are therefore  mon main focus lens for all
three beams. The im- focused differently than is the center beam. Because
provement comprises one of the electrodes of the the gun is of unitized
construction and the focus elec-  25  third lens being shaped to provide a
major amount of trodes are supplied by a common focus powersupply,  focus
correction for each individual electron beam, the gun must include means to
bring all three beams  and the one electrode of the second lens including
into focus at a common focus voltage. Focusing the  means for providing the
remaining amounts of focus beams requires not only that the focus voltage
be the  correction needed to substantially totally correct each same
foreach beam and thatthefree fall orundeflect-  30  individual electron
beam. ed beam requirements be met, but also that the as-   In the drawings:
tigmatism for each beam must be correct. Depending    FIGURE 1 is a plan
view, partly in axial section, upon the performance requirements, the
astigmatism  of a color picture tube embodying the invention. of the side
beams may be the same as or different     FIGURE 2 is a side view, In axial
section, of the from that of the center beam. Astigmatism is defined   35
electron gun shown in dashed lines in FIGURE 1. as the difference in the
focus voltages required to fo-  FIGURE 3 is a front view of the face of a
G6 elec- cus the horizontal and vertical components of the  trode that
opposes a G5 electrode in the electron gun beams, i.e., Astigmatism = [err]
of FIGURE 2. In a non-dynamic focus type of electron gun, the as-  FIGURE 4
is a front view of the face of the G5 tigmatism is made positive [err] at
the   40  electrode that opposes the G6 electrode in the elec- screen
center in order to compensate for the lensing  tron gun of FIGURE 2. action
of the deflection yoke, which over- focuses the  FIGURE 5 is a front view
of a G4 electrode in the beams upon deflection. To achieve such a positive
electron gun of FIGURE 2. astigmatism condition, the focus voltage is set
at the  FIGURE 6 is a graph of vertical and horizontal value that is
required to spotfocusthe horizontal com-  45  beam focus and astigmatism
voltages versus G4 ponent of the beam. The desired astigmatism for the
electrode aperture width. side beams may be different than that for the
center  FIGURE 7 is a graph of focus and astigmatism beam, but the
horizontal component of spotfocus vol-  voltage versus G4 electrode
thickness. tage must be the same for all beams. In a dynamic fo-  FIGURES 8
and 9 are front and side views, re- cus gun, the astigmatism is set at zero
for all three  50  spectively, of an alternative G4 electrode. beams at the
screen center. In this case, all three  FIGURE 10 is a side view of a
second alterative beams must focus at the same horizontal focus vol-  G4
electrode. tage condition and have zero astigmatism.             FIGURE 11
is a side view of a third alterative G4 In the prior art, the final
optimization of the focus  electrode. voltage and the astigmatism of each
beam is accom-  55  FIGURE 12 is a side view of a fourth alternative
plished by simultaneously adjusting the length, width  G4 electrode. and
diameterof a recess and rim of the final electrode  FIGURE 13 is a side
view, in axial section, of an of the main focusing lens. Because the main
focusing  alternative electron gun type. 2    
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view, in axial section, of a  are plates, each including three small inline
aper- second alternative electron gun type.             tures. The face of
the G2 screen grid that opposes the FIGURE 1 shows a rectangular color
picture tube  G3 electrode 40 preferably Includes a rectangular slot 10
having a glass envelope 11 comprising a rectangu-  (not shown) therein that
surrounds the three G2 aper- lar faceplate panel 12 and a tubular neck 14
connect-   5   tures. The purpose of the slot is to adjust the positions ed
by a rectangular funnel 16. The funnel 16 has an  of the outer electron
beams to compensate for move- internal conductive coating (not shown) that
extends  ments of the beams caused by focus voltage varia- from an anode
button (not shown) to the neck 14. The  tions. panel 12 comprises a viewing
faceplate 18 and a per-  All of the electrodes of the gun 26 are either di-
ipheral flange or sidewall 20, which is sealed to the   10  rectly or
indirectly connected to two insulative sup- funnel 16 by a glass frit 17. A
three-color phosphor  port rods (not shown). The rods may extend to and
screen 22 Is carried by the inner surface of the face-  support the G1
electrode 36 and the G2 electrode 38, plate 18. The screen 22 is
preferablya linescreen with  or these two electrodes may be attached to the
G3 the phosphor lines arranged in triads, each triad in-  electrode 40 by
some other insulative means. Prefer- cluding a phosphor line of each of the
three colors. Al-  15  ably, the support rods are of glass which has been
ternatively, the screen can be a dot screen. A multi-  heated and pressed
onto claws extending from the apertured color selection electrode or shadow
mask  electrodes, to embed the claws in the rods. 24 is removably mounted,
by conventional means, In    The electrodes of the electron gun 26 provide
predetermined spaced relation to the screen 22. An  three lenses for
focusing the electron beams. A first Improved electron gun 26, shown
schematically by  20  lens (L1) is located between the G2 and G3 electro-
dashed lines in FIGURE 1, Is centrally mountedwithin  des, 38 and 40, in
the beam-forming region of the gun. the neck 14 to generate and direct
three electron  The first lens (LI) provides substantially symmetrical
beams along convergent paths through the mask 24  beams to a second lens.
The second lens (L2) is cen- to the screen 22.
tered in the G4 electrode 42. The second lens (L2) The tube of FIGURE 1 is
designed to be used with  25  provides asymmetrically-shaped beams to a
third an external magnetic deflection yoke, such as the  lens. The third
lens (L3) is located between the G5 yoke 30 shown in the neighborhood of
the funnel-to-  and G6 electrodes, 44 and 48. The third lens (L3) is neck
junction. When activated, the yoke 30 subjects  a low aberration main
focusing lens which provides the three beams to magnetic fields which cause
the  either round or asymmetrically-shaped beams of sub- beams to scan
horizontally and vertically In a rectan-  30  stantially constant current
density to the screen 22. gular raster over the screen 22. The initial
plane of de-  As illustrated by FIGURES 3 and 4, the recess 66 flection (at
zero deflection) is at about the middle of  in the G6 electrode 48 has a
different shape than the the yoke 30.
recess 64 in the G5 electrode 44. The recess 66 in the The details of the
electron gun 26 are shown In  G6 electrode 48 is configured to bring the
center and FIGURES 2, 3, 4 and 5. The gun 26 comprises three  35  side
electron beams to the required free fall condition spaced inline cathodes
34 (only one of which is   and close to the desired focusing and astigmatic
con- shown), a control grid electrode 36 (G1), a screen grid  dition. This
is done by simultaneously adjusting: the electrode 38 (G2), an accelerating
electrode40 (G3),  length of the recess 66, measured in the inline direc- a
plate-shaped electrode 42 (G4), a first main focus  tion of the apertures
69; the width of the recess 66, lens electrode 44 (G5), and a second main
focusing   40  measured perpendicular to the inline direction at the lens
electrode 48 (G6), spaced in the order named.  center aperture; and the
diameter of the ends of the Each of the G1 through G6 electrodes has three
inline  recess 66. As stated above, the adjustment of each apertures
therein to permit passage of three electron  of these length, width and
diameter dimensions is in- beams. The electrostatic main focusing lens in
the  teractive with all three electron beams. Therefore, al- gun 26 Is
formed bythe facing portions of the G5 elec-  45  though such adjustment
can provide the major trode 44 and the G6 electrode 48.
amount of correction necessary for focus and astig- The G5 electrode 44 and
the G6 electrode 48 are  matism, it cannot always provide the substantially
to- similar in construction, in that they have opposing  tal correction
desired for focus. After the adjustments faces that Include peripheral rims
60 and 61, respec-  are made to the shape of the G6 electrode recess 66,
tively, and apertured portions 62 and 63, respective-  50  it Is found that
the side beams still need additional ly, set back in large recesses 64 and
66, respectively,  correction relative to the center beam. According to
from the rims. The portion 62 includes three inline  the present invention,
this additional correction is pro- apertures 68, and the portion 63
includes three inline  vided by independently focusing the side beams dif-
apertures 69. The rims 60 and 62 are the closest por-  ferently than the
center beam is focused in the sec- tions of the two electrodes 44 and 48 to
each other  55  ond focus lens L2. Such correction is provided by and have
the predominant effect on forming the main  modifying the G4 electrode 42
structure. focusing lens.                                        FIGURE 5
shows the G4 electrode 42 with three The G1 control grid 36 and the G2
screen grid 38  inline apertures 70, 71 and 72 therein. The general 3    



5                  EP 0 452 789 B1                 6 shape of the three
apertures is circular, however,  side beam astigmatism of 167 volts by
increasing the smaller radius partial circles extend the aperture  G4
electrode thickness at the center beam by 0.0088 boundaries on each side
thereof. To provide the dif-  Inch (0.0 22 cm). ferential focus correction
necessary; the size of the  FIGURES 8 and 9 show an alternative G4 elec-
side apertures 70 and 72 is slightly different than the   5   trode 42'
which has a reduced thickness at the side size of the center aperture 71.
It should be noted that  apertures 70' and 72, as discussed above. In
another other aperture shapes could also be used in the G4  alternative G4
electrode 42", shown in FIGURE 10, electrode.
the thickness of the electrode is reduced at the center To determine the
size difference between center  aperture .71". Two more alternative G4
electrodes, and side apertures, plots of vertical and horizontal fo-  10
142 and 242, are shown in FIGURES 11 and 12, re- cus voltage and
astigmatism voltage versus G4 elec-  spectively. The G4 electrode 142 is
thinned on both trode aperture horizontal width, measured in the In-
surfaces at the side beams, and the G4 electrode 242 line direction of the
inline apertures, are made for the  is thinned on both surfaces at the
center aperture. center and side beams, as shown In FIGURE 6. In   The
specific G4 electrode embodiment selected will FIGURE 6, the vertical
dimension of each of the aper-  15  depend on the plots that are developed
for a particu- tures, measured perpendicularly to the inline direc-  lar
type of electron gun. tion of the inline apertures, is fixed at 0.158 inch
One set of dimensions for the electron gun 26 is (0.401 cm). The slopes of
the focus voltage plots for  given in the following table. In this
embodiment, the the center and side beams do not diverge greatly. The
desired astigmatism is achieved using equal G4 aper- slopes for the
horizontal focus voltage plots for the   20  ture thicknesses for all three
beams. center and side beams are small; however, they are large enough so
that aperture dimensions, thatwill let  TABLE I each beam come into
horizontal focus at the same voltage, can be independently found. From
FIGURE  Aperture diameters of G1 and G2 = 0.028" (0.711 6, it can be seen
that all of the beams can be horizon-  25  mm) tally focused at7 kVwith a
centeraperture horizontal  Center aperture diameter at G3 entrance = 0.048"
width of 0.1638 inch (0.416 cm) and side aperture  (1.219 mm) widths of
0.1765 inch (0. 118 cm). The widths are de-  Outer aperture diameters at G3
entrance = 0.055" termined byfinding where each plot crosses the 7 kV
(1.397 mm) line. The vertical focus voltage slopes are larger and   30  Hot
spacing between cathode and G1 = 0.003" (0.076 of opposite sign than are
the horizontal focus voltage  mm) slopes, which results In astigmatism of
the center and  Spacing between G1 and G2 = 0.009" (0.229 mm) side beams at
these aperture widths.              Spacing between G2 and G3 = 0.030"
(0.762 mm) The astigmatism can be found by utilizing the  Thickness of G1 =
0.004" (0.102 mm) bottom plots showing center and side beam astigma-  35
Thickness of G2 = 0.025" (0.635 mm) tism. This residual astigmatism can be
corrected by  Thickness of G3 at entrance = 0.010" (0.254 mm) modification
of the shape (length, width and diame-  Aperture diameters at G3 exit =
0.148" (3.759 mm) ter) of the recess in the GO electrode, or It can be cor-
Spacing between G3 and G4 = 0.050" (1.270 mm) rected in the G4 electrode
itself by changing the thick-  Thickness of G4 = 0.020" (0.508 mm) ness of
the G4 electrode at its apertures.   40  Major axis dimension of G4 center
aperture = 0.168" FIGURE 7 shows plots of the center and side    (4.267 mm)
beam focus and astigmatism voltageversus G4 thick-  Minor axis dimension of
G4 center aperture = 0.158" ness. As can be seen, a change in thickness has
a  (4.013 mm) negligible effect on horizontal focus of the center and
Major axis dimension of G4 side apertures = 0.175" side beams, because
their plots are relatively flat, but  45  (4.445 mm) it does have an
appreciable effect on the vertical fo-  Minor axis dimension of G4 side
apertures = 0.158" cus of these beams, because of the positive slope.
(4.013 mm) Therefore, astigmatism can be corrected, without af-  Spacing
between G4 and G5 = 0.050" (1.270 mm) fecting the horizontal focus
condition, by varying the  Aperture diameters at G5 entrance = 0.158"
(4.013 thickness of the electrode (because such variation   50   mm) only
affects the vertical focus of the beams). For the  Center-to-center
aperture spacing in G3 entrance = conditions shown in FIGURE 7, the slope
of the as-  0.2635" (6.693 mm) tigmatism as a function of G4 electrode
thickness is  Center aperture diameters in G5 exit and G6 en- 41 volts/mil
(16.1 kV/cm) for the side beams and 28  trance = 0.160" (4.064 mm)
volts/mil (11.0 kV/cm) for the center beam. If the cen-  55  Side aperture
diameters in G5 exit and G6 entrance terand side beam horizontal focus
voltages are equal-  = 0.180" (4.572 mm) ized to 7 kV, in accordance with
FIGURE 6, the center  Center-to-center aperture spacing in G5 exit and G6
beam astigmatism of 416 volts can be reduced to the  entrance = 0.245"
(6.223 mm) 4    



7                   EP 0 452 789 B1                8 Depth of G5 and G6
recesses = 0.115" (2.921 mm)       forming three focus lenses (L1-L3)
spaced in or- Spacing between G5 and G6 = 0.050" (1.270 mm)         der
from three cathodes (34), a first lens (L1) be- Length of G5 recess =
0.755" (19.177 mm)              ing in a beam-forming region of said gun, a
sec- Width of G5 recess = 0.326" (8.280 mm)                ond lens (12)
including at least one electrode (42) Length of GB recess = 0.748" (18.999
mm)      5       for providing asymmetrically-shaped beams to a Width of GB
recess at center aperture = 0.299" (7.595  third lens (L3), the third lens
(L3) being a common mm)
main focus lens for all three beams, wherein Diameter of ends of G6 recess
= 0.308" (7.823 mm)           one (48) of the electrodes (44,48) of said
The details of another electron gun embodiment     third lens (L3) is
shaped to provide a major 27, which may employ the present invention, are
10   amount of focus correction for each individual shown in FIGURE 13. The
gun 27 is similar to the      electron beam, and electron gun 26, except
that the G5 electrode is div-       said one electrode (42,42',42",142,242)
of ided into two parts, a first quadrupole electrode 45  said second lens
(L2) Includes means for provid- (G5B), and a combined second quadrupole
electrode     ing the remaining amounts of focus correction and first main
focusing lens electrode 47 (G5T). The   15  needed to substantially totally
correct each indi- quadrupole electrodes form a quadrupole lens there-
vidual electron beam, said one electrode of said between in the path of
each electron beam. The pur-   second lens being plate-shaped and including
pose of the quadrupole lenses is to provide a dynamic  three inline
apertures (70-72) therein, a center astigmatism correction within the
electron gun.       aperture (71,71',71") and two side apertures The G5B
electrode 45 comprises a cup-shaped   20  (70,72,70',72'), for the passage
of said three portion 54, having three apertures in the bottom
electron beams, the shapes of the two side aper- thereof. A plate 56,
having three inline apertures    tures being different than the shape of
the center therein, closes the open end of the cup-shaped por-   aperture,
or said one electrode of said second tion 54. The plate 56 includes
extrusions extending   lens having a different thickness at the center
therefrom in alignment with the apertures. Each ex-  25  aperture than at
the side apertures therein. trusion includes two sector portions 58. The
two sec- tor portions 58 are located opposite each other, and  2. The tube
as defined in claim 1, further character- each sector portion 58
encompasses approximately      ized by elements (45,47) between said second
85 degrees of the circumference of a cylinder.        (L2) and third (L3)
lenses for forming a quadru- The G5T electrode 47 also comprises a cup-  30
pole lens in the path of each electron beam. shaped portion 49 having an
open end thereof closed by a plate 57 that includes three inline apertures.
3. The tube as defined in claim I or2, characterized Each aperture has
extrusions that extend toward the   in that said one electrode (42,42",242)
of said G5 electrode 45. The extrusions of each aperture are  second lens
(12) is thinner at the center aperture formed in two sector portions 72.
The two sector por-  35  (71,71 ") than at the side apertures (70,72)
there- tions 72 are located opposite each other, and each    in. sector
portion 72 encompasses approximately 85 de- grees of the cylinder
circumference. The positions of  4. The tube as defined in claim 1 or2,
characterized the sector portions 72 are rotated [err] from the posi-  in
that said one electrode (42',142) of said seo- tions of the sector portions
58 of the G5B electrode   40  ond lens (L2) is thinner at the side
apertures 45, and the foursector portions are assembled in non-  (70',72')
than at the centeraperture (71') therein. touching, interdigitated fashion.
Another electron gun 29 that may utilize the pres- ent invention is shown
in FIGURE 14. This gun 29 is  PatentansprOche also similar to the electron
gun 26, except that the   45 electrodes are electrically connected in a
different  1. Farbbildrohre (10) mit einem  Betrachtungs- manner.
Specifically, the G6 electrode is connected   schirm (22) und einer
Elektronenkanone (28), urn to the G4 electrode, and the G5 electrode is
connect-  drei in Reihe liegende Elektronenstrahlen, einen ed to the G3
electrode.                               mittleren Strahl und zwei
Seltenstrahlen zu er- 50      zeugen und auf den Schirm zu richten, wobei
die Kanone wenigstens sechs Elektroden (36 - 48) Claims
enthAlt, die drel Fokussierungalinsen (LI - L3) bil- den, die von den drel
Kathoden (34) in der Rei- 1. A color picture tube (10) having a viewing
screen  henfolge elnen Abstand aufweisen, wobei elne (22) and an electron
gun (26) for generating and   5s  erste Linse (LI) sich in einem
strahiformenden directing three inline electron beams, a center    Bereich
der Kanons befindet, eine zweite Linse beam and two side beams, toward said
screen,      (12) wenigstens elne Elektrode (42) enthAlt, um said gun
including at least six electrodes (36-48)  asymmetrisch geformte Strahlen
einer dritten 5    
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recesses = 0.115" (2.921 mm)       forming three focus lenses (L1-L3)
spaced in or- Spacing between G5 and G6 = 0.050" (1.270 mm)         der
from three cathodes (34), a first lens (L1) be- Length of G5 recess =
0.755" (19.177 mm)              Ing in a beam-forming region of said gun, a
sec- Width of G5 recess = 0.326" (8.280 mm)                ond lens (L2)
including at least one electrode (42) Length of G6 recess = 0.748" (18.999
mm)      5       for providing asymmetrically-shaped beams to a Width of G6
recess at center aperture = 0.299" (7.595  third lens (L3), the third lens
(L3) being a common mm)
main focus lens for all three beams, wherein Diameter of ends of G6 recess
= 0.308" (7.823 mm)           one (48) of the electrodes (44,48) of said
The details of another electron gun embodiment     third lens (L3) is
shaped to provide a major 27, which may employ the present invention, are
10   amount of focus correction for each individual shown in FIGURE 13. The
gun 27 is similar to the      electron beam, and electron gun 26, except
that the G5 electrode is div-       said one electrode (42,42',42',142,242)
of ided into two parts, a first quadrupole electrode 45  said second lens
(L2) includes means for provid- (G5B), and a combined second quadrupole
electrode     ing the remaining amounts of focus correction and first main
focusing lens electrode 47 (G5T). The   15  needed to substantially totally
correct each indi- quadrupole electrodes form a quadrupole lens there-
vidual electron beam, said one electrode of said between in the path of
each electron beam. The pur-   second lens being plate-shaped and including
pose of the quadrupole lenses isto provide a dynamic  three inline
apertures (70-72) therein, a center astigmatism correction within the
electron gun.       aperture (71,71',71") and two side apertures The G5B
electrode 45 comprises a cup-shaped   20  (70,72,70',72'), for the passage
of said three portion 54, having three apertures in the bottom
electron beams, the shapes of the two side aper- thereof. A plate 56,
having three inline apertures    tures being different than the shape of
the center therein, closes the open end of the cup-shaped por-   aperture,
or said one electrode of said second tion 54. The plate 56 includes
extrusions extending   lens having a different thickness at the center
therefrom in alignment with the apertures. Each ex-  25  aperture than at
the side apertures therein. trusion includes two sector portions 58. The
two sec- tor portions 58 are located opposite each other, and  2. The tube
as defined in claim 1, further character- each sector portion 58
encompasses approximately      ized by elements (45,47) between said second
85 degrees of the circumference of a cylinder.        (L2) and third (L3)
lenses for forming a quadru- The G5T electrode 47 also comprises a cup-  30
pole lens in the path of each electron beam. shaped portion 49 having an
open end thereof closed by a plate 57 that includes three inline apertures.
3. The tube as defined in claim I or2, characterized Each aperture has
extrusions that extend toward the   In that said one electrode (42,42",242)
of said G5 electrode 45. The extrusions of each aperture are  second lens
(L2) is thinner at the center aperture formed in two sector portions 72.
The two sector por-  35  (71,71 ) than at the side apertures (70,72) there-
tions 72 are located opposite each other, and each    In. sector portion 72
encompasses approximately 85 de- grees of the cylinder circumference. The
positions of  4. The tube as defined in claim 1 or2, characterized the
sector portions 72 are rotated [err] from the posi-  In that said one
electrode (42',142) of said sec- tions of the sector portions 58 of the G5B
electrode   40  ond lens (L2) Is thinner at the side apertures 45, and
thefoursector portions are assembled in non-  (70',72') than atthe center
aperture (71 ) therein. touching, interdigitated fashion. Another electron
gun 29 that may utilize the pres- ent invention is shown in FIGURE 14. This
gun 29 is  Patentanspriche also similar to the electron gun 26, except that
the   45 electrodes are electrically connected in a different  1.
Farbbildrohre (10) mit einem  Betrachtungs- manner. Specifically, the G6
electrode is connected   schirm (22) und einer Elektronenkanone (28), um to
the G4 electrode, and the G5 electrode is connect-  drei in Reihe liegende
Elektronenstrahlen, einen ed to the G3 electrode.
mittleren Strahl und zwei Seitenstrahlen zu er- 60      zeugen und auf den
Schirm zu richten, wobel die Kanone wenigstens sechs Elektroden (38 - 48)
Claims                                                enthAlt, die drel
Fokussisrungsllnsen (LI - L3) bil- den, die von den drei Kathoden (34) in
der Rel- 1. Acolor picture tube (10) having a viewing screen   henfolge
elnen Abstand aufweisen, wobel eine (22) and an electron gun (26) for
generating and  55  erste Unse (LI) sich in einem strahlformenden directing
three inline electron beams, a center    Bereich der Kanone befindet, eine
zweite Unse beam and two side beams, toward said screen,      (12)
wenigstens sine Elektrode (42) enthllt, urn said gun including at least six
electrodes (36-48)  asymmetrisch geformte Strahlen elner dritten 5 1
11!111118881111 111l! 11 IN!   



9                   EP 0 452 789 B1                 10 Unse (L3)
zuzufflhren, wobel die dritte Linse (L3)  dispositif de focallsation
principal commun pour eine gemeinsame Haupt-Fokusslerungslinsefur
lea trolas fabaceaux. alle drem Strahlen ist, wobel
Ledit tube couleur (10) so caracterbse en ce quo: eine (48) der Elektroden
(4, 48) der drit-    une (48) des electrodes (44, 48) dudit trolsieme ten
Linse (L3)sogeformt iat, da sal einen Haupt-   5  diapositfde focalisation
(L3) estformr de manie- Beltrag der Fokussierungskorrektur fOr Jeden
re a assurer lessentiel de la correction de focall- einzelnen
Elektronenstrahl liefert, und            sation pour chaque faisceau
d'electrons; wobei die sine Elektrode (42, 42', 421",      une electrode
(42, 42', 42", 142, 242) dudit 142, 242) der zweiten Linse (L2) Mittel
enthalt,   deuxime diepostlifdefocaliaation (12) est dotie um die
restlichen Beitrage zur Fokusslerungs-  10  d'un moyen assurant la
correction de focalisation korrektur zu liefern, die ben8tigt werden, um
je-  residuelle necessaire afin de corriger complete- don einzelnen
Elektronenstrahl nahezu vollstin-    ment chaque falsceau d'ielctrons,
ladit 6lectro- dig zu korrigieren, wobei die sine Elektrode der   de dudit
deuxibme dispositif de focalieation so zweiten Linse plattonformig
ausgebildet ist und    presentant sous la forms d'une plaque avec trola fOr
den DurchlaB derdrei Elektronenstrahlen drel  15  ouvertures en ligne
(70-72), une ouverture cen- in Reiheliegendetffnungen (70 bis 72) aufweist,
trale (71, 71', 71") et deux ouvertures laterales sine mittlere Offnung
(71, 71', 71") und zwel Sel-  (70, 72, 70', 72'), permettant le passage
desdits ten8ffnungen (70, 72, 70', 72), wobei die Form     troisfafisceaux
d'electrons, la forms des deux ou- der belden Seitnoffnungen sich von der
Form        vertures laterales tant differente de celle de der mittleren
Offnung untorscheidet, oder wobel  20  Iouverture centrale, ou ladite
electrode dudit die esne Elektrode der zweiten Unse eine unter-    deuxibme
dispositif de focalisation etant d'epals- schiedliche Dicke an dermittleren
bffnung als an   seur differente au niveau de l'ouverture centrale den
Soitenoffnungen aufweist.                      par rapport aux ouvertures
laterales. 2. R8hre nach Anspruch 1, gekennzeichnet durch   25  2. Tube
couleur (10) selon la revendicatlon 1, carac- Elements (45,47) zwiechen der
zweiten (12) und    terisa en ce que les el6ments (45, 47) disposes dritten
(L3) Lines, um im Wegejedes Elektronen-    entre lesdits deuxilme (L2) et
trolsieme (L3) dis- strahis eine Vierpol-Linse zu bilden.
positifs de focalleation constituent un dispositif de focallsation
quadripole dans le trajet des fals- 3. Rohre nach Anspruch I oder 2,
dadurch gekenn-  3o   ceaux d6electrons respectifa. zeichnet, daB die eine
Elektrode (42, 42", 242) der zweiten Linse (L2) an der mittleren Off-    3.
Tube couleur (10) selon la revendication 1 ou 2, nung(71, 711)
dfnneristalsan den Seitenaffnun-     caracterise en ce que ladite ilectrode
(42, 42", gen (70, 72).                                      242) dudit
deuxieme dispositif de focalisation 3S     (L2) est moins epaisse au niveau
de l'ouverture 4. Rohre nach Anspruch 1 oder 2, dadurch gekenn-
centrals (71, 711) par rapport aux deux ouvertu- zeichnet, daB die eine
Electrode (42', 142) der    res laterales (70, 72). zweiten Linee (1L2) an
den Seiten8ffnungen (70', 72' dunner ist als an der mittleren Offnung
(71').  4. Tube couleur (10) selon la revendicatlon I ou 2, 40
caracterias en ce que ladite electrode (42', 142) dudit deuxilme disposatif
de focalisation (12) eat Revendlcatlons
moins epaisse au niveau des ouvertures latera- les (70', 72') par rapport A
l'ouverture centrals 1. La presente invention decrit un tube couleur (10)
(71'). dote d'un ecran d'affichage (22) et d'un canon a   45 electrons (26)
g6nerant et dirigeant vers ledit ecran trolsfaisceaux d'electrons en ligne,
un fals- coau central et deux faisceaux latiraux. Ledit canon A electrons
eat dote d'au moins six electrodes (36, 48) constituent trols diaposi-  5o
tifs de focalisatbon (LI-L3) disposes dans l'ordre A partir de trols
cathodes (34), Is premier diepo- sitif de focaliation (LI) correspondant t
la zone de formation de faisceaux dudit canon, ledit deuxieme dispositif de
focalesation (12) compor-  55 tant au moins une electrode (42) afln de
delivrer des fabaceaux asymetriques A un trolsieme dis- positif de
focalblation (L3), celul-ci constituant le 6    


