
EP O 300 704 B1 Description This invention relates to color picture tubes
having inline electron guns and, particularly, to an inline gun having an
einzel lens as a main focus lens and means for providing dynamic
astigmatism correction. 5      A color picture tube comprising an inline
electron gun having an einzel lens as a main focus lens is de- scribed in
US-A- 3 942 262. An einzel lens, also called a saddle lens or a
unipotential lens, is an electrostatic lens formed by three elec- trodes, a
center electrode and preceding and succeeding electrodes. The center
electrode is connected either to a ground potential or to a relatively low
voltage potential. The two other electrodes are connected to a rel- 10
atively high potential which usually is the anode potential. The focus of
an einzel lens is slightly less sharp than that of a bipotential lens, but
the einzel lens has the advantage that it does not require a second high
vol- tage fora focus electrode. Einzel lens electron guns have been
commercially used in color picture tubes, such as the G.E. Portacolor, the
RCA 15NP22 and the Sony Trinitron. The RCA 15NP22 had a delta electron gun,
and the G.E. Portacolor and Sony Trinitron used inline guns. The RCA and
G.E. electron guns had individual 15  tubular electrodes as the three
electrodes in the paths of each electron beam. The Sony electron gun had
large tubular electrodes as the three electrodes through which the three
electron beams passed, crossing over each other at the center of the einzel
lens. One of the factors that makes the cost of color picture tubes higher
than that of monochrome tubes is the need for additional X-ray protection
in colortubes. Such additional protection is necessary because of the high-
20  er anode voltage required in color tubes. For example, intermediate
size, e.g., 23 cm to 33 cm diagonal, color tubes are usually run at 22 kV,
whereas the same size monochrome tubes are run at 15 kV. This difference in
operating voltage requires a considerable difference in the glass
composition of the tube bulb. It Is desirable to develop intermediate size
color picture tubes that can operate at lower anode voltages, thereby
permitting savings In tube construction as well as in receiver circuitry.
The present invention provides 25  such Improved tubes. In accordance with
the present invention, an improved color picture tube includes an electron
gun for gen- erating and directing three Inline electron beams, a center
beam and two side beams, along initially coplanar paths toward a screen of
the tube. The gun Includes a plurality of spaced electrodes which form a
main focus lens forfocusing the electron beams. The improvement comprises
this plurality including four electrodes that 30  form an einzel lens in
the path of each electron beam. Afirst einzel lens electrode includes a
first portion having three inline apertures that are set back from a second
portion having a single large aperture through which all three electron
beams pass. Asecond einzel lens electrode includes a first portion having
three inline aper- tures that are set back from a second portion having a
single large aperture through which all three electron beams pass. The
second portion of the first einzel lens electrode faces the second portion
of the second einzel 35  lens electrode. A third einzel lens electrode
includes a first portion having three Inline apertures that are set
backfrom a second portion having a single large aperture through which all
three electron beams pass. Afourth einzel lens electrode includes a first
portion having three Inline apertures set backfrom a second portion having
a single large aperture through which all three electron beams pass. The
second portion of the third einzel lens electrodefaces the second portion
of the fourth einzel lens electrode. The first portion of the second einzel
40  lens electrode and the first portion of the third einzel lens electrode
face each other and include means for forming a quadrupole lens
therebetween In the path of each electron beam. In the drawings: FIGURE 1
is a plan view, partly in axial section, of a shadow mask color picture
tube embodying the in- vention. 45      FIGURES 2 and 3 are axial section
side and top views, respectively, of the electron gun shown in dashed lines
in FIGURE 1. FIGURE 4 is a sectional view of an electrode of the electron
gun taken at line 4-4 of FIGURE 3. FIGURE 5 is a sectional view of an
electrode of the electron gun taken at line 5-5 of FIGURE 3. FIGURE 6 is a
sectional view of the electron gun taken at line 6-6 of FIGURE 3. 50
FIGURES 7 and 8 are graphs showing the relationships of the electron beam
spot size at the center and corners, respectively, of a screen versus beam
power. FIGURE 1 shows a rectangular color picture tube 10 having a glass
envelope 11 comprising a rectangular faceplate panel 12 and a tubular neck
14 connected by a rectangular funnel 16. The panel 12 comprises a viewing
faceplate 18 and a peripheral flange or sidewall 20 which is sealed to the
funnel 16 with a frit seal 21. 55  A mosaic three-color phosphor screen 22
is located on the inner surface of the faceplate 18. The screen pre-
ferably is a line screen with the phosphor lines extending substantially
perpendicular to the high frequency ras- 



ter line scan of the tube (normal to the plane of FIGURE 1). Alternatively,
the screen could be a dot screen. A multiapertured color selection
electrode or shadow mask 24 is removably mounted, by conventional means, 2
EP 0 300 704 B1 in predetermined spaced relation to the screen 22. An
improved inline electron gun 26, shown schematically by dashed lines in
FIGURE 1, is centrally mounted within the neck 14 to generate and direct
three electron beams 28 along coplanar convergent paths through the mask 24
to the screen 22. The tube of FIGURE 1 is designed to be used with an
external magnetic deflection yoke, such as the yoke 5   30 in the
neighborhood of the funnel-to-neck junction. When activated, the yoke 30
subjects the three beams 28 to magnetic fields which cause the beams to
scan horizontally and vertically in a rectangular raster over the screen
22. The initial plane of deflection (at zero deflection) is 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
deflection beam paths in the 10 deflection zone is not shown in FIGURE 1.
The details of the gun 26 are shown In FIGURES 2, 3,4, 5 and 6. The gun 26
comprises three equally spaced coplanar cathodes 32 (one for each beam), a
control grid electrode 34 (G1), a screen grid electrode 36 (G2), a first
einzel lens electrode 38 (G3), a second einzel lens electrode 40 (G4), a
third einzel lens elec- trode 42 (G4') and a fourth einzel lens electrode
44 (G5), spaced In the order named and attached to two sup- 15 port rods 43
(not shown). The cathodes 32, the G1 electrode 34, the G2 electrode 36 and
the side of the G3 electrode 38 facing the G2 electrode 36 comprise the
beam forming region of the electron gun 26. The other side of the G3
electrode 38, the G4 electrode 40, the G4' electrode 42 and the G5
electrode 44 comprise the main focusing lens portion of the gun 26. The
main focusing lens Is a unipotential type, usually called an einzel lens.
In this gun, the G3 20 electrode 38 is electrically connected to the G5
electrode 44, which in turn, is connected to the anode potential. The G4
electrode 40 is either connected to ground or is connected to a low
potential compared to the anode potential. The G4 electrode 42 is operated
at a modulated potential near that which is applied to the G4 elec- trode
40. Each cathode 32 comprises a cathode sleeve 46, closed at the forward
end by a cap 48 having an end 25 coating 50 of electron emissive material.
Each cathode 32 is indirectly heated by a heater coil positioned within the
sleeve 46. The control and screen grid electrodes, 34 and 36, are two
closely-spaced flat plates having three pairs of small aligned apertures 65
and 67, respectively, centered with the cathode coatings 50 to initiate
three equally-spaced coplanar electron beams 28 extending toward the screen
22. Preferably, the initial elec- tron beam paths are substantially
parallel, with the middle path coincident with the central axis A-A. 30
The G3 electrode 38 is a first einzel lens electrode that includes four
portions. Afirst portion 52 of the first einzel lens electrode 38 is a flat
plate having three inline apertures 54 therein, with extrusions 55
surrounding the apertures. The first portion 52 is set back from a second
portion 56 of the first einzel lens electrode 38. The second portion 56 is
cup-shaped, being attached to the first portion at its open end and having
a single large aperture 58 in the bottom of the cup through which all three
electron beams 28 pass. A third portion 60 35 of the electrode 38 Is a
cylindrical section attached to the first portion 52. A fourth portion 62
of the electrode 38 is cup-shaped, with its open end attached to the third
portion and its bottom having three inline apertures 64 therein. The G4
electrode 40 is a second einzel lens electrode that includes two major
portions. A first portion 66 of the second einzel lens electrode 40 is a
flat plate having three inline apertures 68 therein. The first portion 40
66 is set back from a second portion 69 of the second einzel lens electrode
40. The second portion 69 may be attached tothe first portion 66
directlyorthrough an apertured intermediate plate 70, as shown in FIGURES 2
and 3. The second portion 69 is cup-shaped, being attached to the
Intermediate portion 70 at its open end and having a single large aperture
71 in the bottom of the cup through which all three electron beams pass.
The G4' electrode 42 is a third einzel lens electrode that includes two
major portions. Afirst portion 72 of 45 the third einzel lens electrode 42
is a flat plate having three inline apertures 74 therein. The first portion
72 is set back from a second portion 76 of the third einzel lens electrode
42. The second portion 76 may be attached to the first portion 72 directly
or through an apertured Intermediate plate 78, as shown in FIGURES 2 and 3.
The second portion 76 is cup-shaped, being attached to the Intermediate
portion 78 at its open end and having a single large aperture 80 in the
bottom of the cup through which all three electron beams pass. 



50      The G5 electrode 44 is a fourth einzel lens electrode that includes
two portions. A first portion 82 of the fourth einzel lens electrode 44 is
a flat plate having three inline apertures 84 therein with extrusions 86
sur- rounding the apertures. The first portion 82 is set back from a second
portion 88 of the fourth einzel lens elec- trode 44. The second portion 88
is cup-shaped, being attached to the first portion 82 at its open end and
having a single large aperture 90 in the bottom of the cup through which
all three electron beams pass. 55      The shape of the large aperture 90
In the second portion 88 of the G5 electrode 44 is shown in FIGURE 4. The
aperture 90is vertically wider at the side electron beam paths than it is
at the center beam path. Such shape has been referred to as the "dogbone or
"barbell" shape. The shape of the large aperture 58 in the sec- ond portion
56 of the G3 electrode 38 is similar to that of the aperture 90. 3    EP 0
300 704 B1 The shape of the large aperture 80 in the second portion 76 of
the G4 electrode 42 is shown in FIGURE 5. This aperture 80 has a uniform
vertical width at each of the electron beam paths, with rounded ends. Such
shape has been referred to as the "racetrackl shape. The shape of the large
aperture 71 in the second portion 69 of the G4 electrode 40 is similar to
that of the aperture 80. 5       The first portion 66 of the G4 electrode
40 faces the first portion 72 of the G4' electrode 42. The apertures 68 in
the first portion 66 of the G4 electrode 40 have extrusions extending
therefrom that have been divided into two segments 92 and 94 for each
aperture. The apertures 74 of the first portion 72 of the G4' electrode 42
also have extrusions extending therefrom that have been divided into two
segments 96 and 98 for each aperture. As shown in FIGURE 6, the segments 92
and 94 are interleaved with the segments 96 and 98. These 10  segments are
used to create quadrupole lenses in the paths of each electron beam when
different potentials are applied to the G4 electrode 40 and the G4'
electrode 42. By proper application of a modulated voltage dif- ferential
to either the G4 electrode 40 or the G4' electrode 42, it Is possible to
use the quadrupole lenses es- tablished by the segments 92, 94, 96 and 98
to provide an astigmatic correction to the electron beams, to com- pensate
for astigmatisms occuring in either the electron gun or in the deflection
yoke. 15 Test Results A 13V90 (33 cm diagonal with 90[err] maximum
deflection) color picture tube was constructed having the einzel lens
electron gun 26 therein. Specific dimensions for the electron gun 26 are
presented in the following 20 TABLE. T A B L E inches            mm 25
Thickness of G1 electrode 34                                  0.004
0.102 G1 and G2 aperture diameter                                   0.025
G1 to G2 spacing                                              0.010
0.254 30   Thickness of G2 electrode 36
0.012            0.305 G2 to G3 spacing
0.120            3.048 Length of G3 electrode 38
0.775          19.685 G3 aperture 64 diameter
0.060 G3 to G4 spacing                                              0.050
1.270 Length of G4 and G4' electrodes 40 and 42
0.390            9.906 40   G4' to G5 spacing
0.050            1.270 Length of G5 electrode 44
0.160            4.064 Length of apertures 71 and 80
0.720          18.288 Width of apertures 71 and 80
0.335            8.509 Diameter of apertures 55,68,74 and 84   0.160
4.064 Center-to-center spacing of apertures 55,68,74 and 84
0.200            5.080 50   Length of extrusions in G3, G4, G4' and G5
0.020            0.508 Length of apertures 58 and 90
0.683          17.348 



Maximum width of apertures 58 and 90    0.290
7.366 Mimimum width of apertures 58 and 90    0.279
7.087 The novel tube was compared with a commercial 13V90 color picture
tube having a bipotential electron gun. 4    EP 0 300 704 B1 Electron beam
spot size measurements were taken on both tubes at the centers and at the
corners of their respective screens. The results of these tests are shown
in the graphs of FIGURES 7 and 8. Data were taken on the commercial tube at
22 kV. its norrnal operating voltage, and at 15 kV, to establish the
performance dif- ference of the tube at high and low voltages. Data were
then taken on the novel tube having the einzel lens 5   electron gun 26
therein. First, the novel tube was operated at an anode voltage of 15 kV
Performance of the novel tube at 15 kVwas between that of the commercial
tube operated at 15 kV and 22 kV. The anode voltage on the novel tube was
raised until performance of the novel tube substantially equalled that of
the commercial tube when operated at 22 kV. Such substantially equal
performance was reached at an anode voltage of 17 kV. 10 Claims 1. A color
picture tube (10) Including a neck (14), a funnel (16) and a faceplate (18)
and having an inline 15      electron gun (26) in said neck forgenerating
and directing three Inline electron beams (28), a center beam and two side
beams, along initially coplanar paths toward a screen (22) of said tube,
said gun Including a plurality of spaced electrodes (38,40,42,44) which
form a main focus lens for focusing said electron beams, characterized by
said plurality Including four electrodes (38,40,42,44) that form an einzel
lens In the path of each electron beam, a first (38) of the einzel lens
electrodes including a first portion (52) having 20      three inline
apertures (54) that are set back from a second portion (56) of the first
einzel lens electrode having a single large aperture (58) through which all
three electron beams pass, a second (40) of the einzel lens electrodes
including a first portion (66) having three Inline apertures (68) that are
set back from a second portion (69) of the second einzel lens electrode
having a single large aperture (71) through which all three electron beams
pass, the second portion of the first einzel lens electrode facing the
second por- 25      tion of the second einzel lens electrode, a third (42)
of the einzel lens electrodes including a first portion (72) having three
inline apertures (74) that are set back from a second portion (76) of the
third einzel lens electrode having a single large aperture (80) through
which all three electron beams pass, a fourth (44) of the einzel lens
electrodes Including a first portion (82) having three inline apertures
(84) that are set back from a second portion (88) of the fourth einzel lens
electrode having a single large aperture (90) 30      through which all
three electron beams pass, the second portion of the third einzel lens
electrode facing the second portion of the fourth einzel lens electrode,
the first portion of the second einzel lens electrode facing the first
portion of the third einzel lens electrode, and the first portion of
thesecond einzel lens electrode and the first portion of the third einzel
lens eleo- trode including means (92,94,96,98) for forming a quadrupole
lens in the path of each electron beam 35      therebetween.
Patentansprflche 40  1.  Farbbildr6hre (10) mit einem Hals (14), elnem
Trichter (16) und einer Stirnplatte (18) und mit einer Inline-
Elektronenkanone (26) in dem Hals zum Erzeugen und Rbchten von drei in
Reihe liegenden Elektronen- strahlen (28), einem mittleren Strahl und zwel
Seitenstrahlen, entlang anflinglich koplanarer Wege auf einen Schirm (22)
der RMhre, wobel die Kanone eine Vieizahl von im Abstand
vonelnanderangeordneten Elektroden (38,40,42,44) enthilt, die eine
Haupt-Fokussierungalinse zum Fokussleren der Elektronen- 45      strahlen
bilden, dadurch pekennzeichnets dag die Vlelzahl vier Elektroden (38, 40,
42, 44) einschlie~t, die In dem Wegjedes Elektronenstrahls eine Einzelllnse
bilden, daiS eine erste (38) derEinzelllnsen-Elek- troden elnen ersten Tell
(52) mit drel In Relhe liegenden Offnungen (54) enthilt, der von elnem
zweiten Tell (56) der ersten Elnzellinsen-Elektrode zurfickversetzt Ist,
der elne einzelne grolgere Offnung (58) ent- hilt, durch die asle drei
Elektronenstrahlen verlaufen, daB elne zweite (40) der
Einzellinsen-Elektroden 50      elnen ersten Tell (66) mit drei In Relhe
liegenden Offnungen (68) enthilt, der von einem zweiten Tell 69 derzweiten
Einzelllnsen-Elektrode zurfickversetzt 1st, dereine einzelne grose 6ffnung
(71) enthalt, durch die alle drel Elektronenstrahlen verlaufen, dag der
zweite Tell der ersten Einzellinsen-Elektrode dem zweiten Tell der zweiten
Einzelllnsen-Elektrode zugekehrt lst, daB eine dritte (42) der
Einzellinsen-Elek- 



troden einen ersten Tell (72) mit drei in Relhe liegenden 6ffnungen (74)
enthfilt, der von einem zweiten 55       Tell (76) der dritten
Einzellinsen-Elektrode zurflckversetzt sind, der eine einzelne grose
hffnung (80) ent- hilit, durch die ails drei Elektronenstrahlen verlaufen,
dall sine vierte (44) der Einzelllnsen-Elektroden ei- nen ersten Tell (82)
mit drel in Reihe Ilegenden 6ffnungen (84) enthalt, der von elnem zweiten
Tell (88) dervierten Einzellinsen-Elektrode zurflckversetzt ist, der eine
einzelne groae 6ffnung (90) enthalt, durch 5    EP 0 300 704 SIllllllll lni
ii lll *   C   L   M   Sli Electron beam spot size measurements were taken
on both tubes at the centers and at the corners of their respective
screens. The results of these tests are shown in the graphs of FIGURES 7
and B. Data were taken on the commercial tube at 22 kV, its normal
operating voltage, and at 15 kV, to establish the performance dif- ference
of the tube at high and low voltages. Data were then taken on the novel
tube having the einzel lens 6   electron gun 26 therein. First, the novel
tube was operated at an anode voltage of 15 kV. Performance of the novel
tube at 15 kVwas between that of the commercial tube operated at 15kV and
22kV. The anode voltage on the novel tube was raised until performance of
the novel tube substantially equalled that of the commercial tube when
operated at 22 kV. Such substantially equal performance was reached at an
anode voltage of 17 kV. 10 Claims 1. A color picture tube (10) including a
neck (14), a funnel (16) and a faceplate (18) and having an inline 15
electron gun (26) in said neckforgenerating and directing three inline
electron beams (28), a center beam and two side beams, along initially
coplanar paths toward a screen (22) of said tube, said gun including a
plurality of spaced electrodes (38,40,42,44) which form a main focus lens
for focusing said electron beams, characterized by said plurality including
four electrodes (38,40,42,44) that form an einzel lens in the path of each
electron beam, a first (38) of the einzel lens electrodes Including a first
portion (52) having 20      three Inline apertures (54) that are set back
from a second portion (56) of the f irst einzel lens electrode having a
single large aperture (58) through which all three electron beams pass, a
second (40) of the einzel lens electrodes including a first portion (66)
having three inline apertures (68) that are set back from a second portion
(69) of the second einzel lens electrode having a single large aperture
(71) through which all three electron beams pass, the second portion of the
first einzel lens electrode facing the second por- 26      tion of the
second einzel lens electrode, a third (42) of the einzel lens electrodes
including a first portion (72) having three inline apertures (74) that are
set back from a second portion (76) of the third einzel lens electrode
having a single large aperture (80) through which all three electron beams
pass, a fourth (44) of the einzel lens electrodes including a first portion
(82) having three inline apertures (84) that are set back from a second
portion (88) of the fourth einzel lens electrode having a single large
aperture (90) 30      through which all three electron beams pass, the
second portion of the third einzel lens electrode facing the second portion
of the fourth einzel lens electrode, the first portion of the second einzel
lens electrode facing the first portion of the third einzel lens electrode,
and thefirst portion of the second einzel lens electrode and thefirst
portion of the third einzel lens elec- trode including means (92,94,96,98)
for forming a quadrupole lens In the path of each electron beam 36
therebetween. Patentansprfiche 40  1.  Farbbildrohre (10) mit einem Hals
(14), einem Trichter (16) und einer Stirnplatte (18) und mit einer Inline-
Elektronenkanone (26) in dem Hals zum Erzeugen und Richten von drel in
Relhe Ilegenden Elektronen- strahlen (28), elnem mittleren Strahl und zwei
Seitenstrahlen, entlang anfInglich koplanarer Wege auf einen Schirm (22)
der RMhre, wobel die Kanone sine Vielzahl von im Abstand
voneinanderangeordneten Elektroden (38,40,42,44) enthalt, die sine
Haupt-Fokussierungslinse zum Fokussieren der Elektronen- 45      strahlen
bilden, dadurch Pekennzeichnet daD die Vielzahl vier Elektroden (38, 40,
42, 44) einschlieSt, die in dam Weg jedes Elektronenstrahis sine
Einzellinse bilden, daS eine erste (38) der Elnzellinsen-Elek- troden einen
ersten Tell (52) mit drei in Reihe liegenden 6ffnungen (54) enthAilt, der
von einem zweiten Tell (56) der ersten Einzellinsen-Elektrode
zurflckversetzt ist, der sine einzelne grSBere 6ffnung (58) ent- hait,
durch die ailse drel Elektronenstrahlen verlaufen, daB eine zwelte (40) der
Einzellinsen-Elektroden 50      elnen ersten Teil (66) mit drel in Reihe
liegenden 6ffnungen (68) enthalt, der von einem zweiten Teil 69 



derzweiten Einzellinsen-Elektrode zurOckversetzt Ist, derelne einzelne
grole 6ffnung (71) enthalt, durch die aile drel Elektronenstrahlen
verlaufen, dalB der zweite Teil der ersten Elnzelllnsen-Elektrode dem
zweiten Tell derzwuiten Einzellinsen-Eleltrode zugekehrt ist, daB sine
dritte (42) der Einzellinsen-Elek- troden elnen ersten Teil (72) mit drei
in Relhe liegenden 6ffnungen (74) enthalt, der von einem zweiten 55
Teil (76) der dritten Einzellinsen-Elektrode zurOckversetzt sind, dereine
einzelne groBe rffnung (80) ent- hiLt, durch die alle drei
Elektronenstrahlen verlaufen, daB eine vierte (44) der
Einzellinsen-Elektroden el- nen ersten Teil (82) mit drel in Relhe
liegenden Offnungen (84) enthAlt, der von einem zweiten Tell (88)
dervierten Einzehlinsen-Elektrode zurOckversetzt Ist, der sine einzelne
grope hffnung (90) enthilt, durch 5    EP 0 30070481
1 die ails drei Elektronenstrahlen verlaufen, dag der zweite Tell der
dritten Elnzellinsen-Elektrode dem zweiten Tell der vierten
Einzellinsen-Elektrode zugskehrt tat, daB der erste Tell der zweiten
Einzellinsen- Elektrode dem erstn Tell derdritten Elnzellinsen-Elektrode
zugekehrt ist, und daldererste Tell derzwei- ten Einzellinsen-Elektrode und
der ersto Tell der ersten Einzellinsen-Elektrode Mittel (92, 94, 96, 98)
zur 5       Bildung einer Quadrupollinse zwischen sich im Wege jedes
Elektronenstrahis enthalten. Revendicatlons 10  1.  Tube image couleur (10)
comportant un col (14), une partie tronconique en forme d'entonnolr (16) et
une plaque frontale (18) et ayant un canon 6lectronique en ligne (26) dans
ledit col pour generer et dirdger trots falsceaux 6lectroniques en ligne
(28), un faisceau central et deux fabsceaux latiraux, le long de tra-
Jectoires initialement coplanaires vers un 6cran (22) dudit tube, ledit
canon comprenant une plurallt6 d'electrodes espacees (38, 40, 42, 44) qui
forment une lentille principals de focallsation pour focaliser 16
lesdits faisceaux electroniques, caract6rlse en ce quo ladie pluralite
comportb quatre electrodes (38,40,42,44) qui forment une lentille einzel
dans la trajectolre de chaque falsceau 6lectronique, une pre- miere (38)
des electrodes lentilles einzel Incluant une premibre portion (52) munie de
trois ouvertures en ligne (54) qui sont placees A l'arribre d'une seconds
portion (56) de la premiere electrode lentille einzel, ayant une grande
ouverture unique (58) au travers de laquelle passent les trots faisceaux
6lectroniques, 20      une seconds (40) des electrodes lenti lies einzel
comportant une premlere portion (66) ayant trois ouver- tures en ligne (68)
qul sont placees A l'arribre d'une seconds portion (69) de la seconds
6lectrode lentille einzel, ayant une grande ouverture unique (71) au
travers de laquelle passent lea trols faisceaux elec- troniques, la seconds
portion de la premibre 6lectrode lentille einzel faisant face A la seconde
portion de la seconds electrode lentille elnzel, une trolsieme (42) des
electrodes lentilles sinzel comportant une pre- 25      miere portion (72)
ayant trols ouvertures en ligne (74) qul sont placoes en arribre d'une
seconde portion (76) de la trolsibme electrode lentille einzel, ayantune
grande ouverture unique (80) au travers de laquelle passent lea trois
falsceaux 6lectroniques, une quatrieme (44) des electrodes lentilles sinzel
comportant une premlbre portion (82) ayant trois ouvertures en ligne (84)
qul sont placees A l'arribre d'une seconds portion (88) de la quatrieme
lentille einzel, ayant une grande ouverture unique (90) au travers de
laquelle 30      passent lea trots faisosaux 6lectroniques, la seconds
portion de la troisibme electrode lenti lie einzel fai- sant face A la
seconds portion de la quatribme electrode lentille elnzel, la premibre
portion de la seconde 6lectrode lentille einzel faisantface A la premibre
portion de la trolsibme 6lectrode lentille einzel et la pre- mlere portion
de la seconds electrode lentille einzel stia premiere portion de la
troisibme 6lectrode lentille elnzel comprenant des moyens (92, 94,96,98)
pourformer entre elles une lentille quadripole dans la tra- 36
jectoire de chaque falsceau 6lectronique. 40 45 50 6    


