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electrode which is also brazed directly to a sepa- rate metallized pattern
on the same surface of the The present invention relates to an improved
ceramic support member. The metal support plate multibeam electron gun for
a cathode-ray tube as  has a window therein opposite each of the ap-
disclosed in the first part of claim 1,  and particu-   5   ertures in the
control grid electrode. The individual 'arly to an electron gun having a
modular Beam-  apertured plates are brazed to the metal  support Forming
Region (BFR) assembly comprising a plu-   plate and close the windows
therein. Each of the rality of cathode assemblies, a control grid elec-
apertured plates has a single electron beam-defin- trode and a screen grid
electrode. The electrodes  ing aperture therein which is separately aligned
have aligned apertures and are attached to a com-  10  with one of the
apertures in the G1 electrode. This mon ceramic support member. The screen
grid       structure provides more accurate alignment of the electrode is
positioned relative to the control grid  G1 and G2 electrode apertures than
previous struc- electrode by support means which also accurately  tures;
however, the longitudinal spacing between locates the BFR assembly relative
to a main focus-  the G1 and G2 electrodes continues to depend on ing lens
of the electron gun.                 is  the flatness of the surface of the
ceramic member U.S. Patent US-A-4 298 818 issued to McCand-   and the
flange heights of the G1 and 62 elec- less on November 3, 1981, discloses
such an elec-  trodes. Additionally, the longitudinal spacing be- tron gun
having a modular beam-forming region     tween the G2 electrode and the
main focusing lens (BFR) assembly similar to that of the present in-
depends upon the thickness and flatness of the vention, in that it also
comprises a plurality of  20  indivdual apertured plates brazed to the
metal sup- cathode assemblies and at least two successive    port plate of
the G2 electrode. electrodes including a control grid (G1) electrode    An
improved modular BFR assembly for an and a screen grid (G2) electrode.
Unlike the      electron gun is described in US-A-4 629 934 (This present
invention, the successive electrodes of the  document was not
pre-published). The electron gun patented beam-forming region are
individually at-  25  of that application includes a modular BFR assem-
tached directly to metallized patterns on the sur-  bly and a main focus
lens, both of which are face of a common ceramic support member. The
affixed to a pair of insulative support rods. The longitudinal spacing
between the G1 and G2 elec-  BFR assembly includes a plurality of cathode
as- trodes is determined by the flange heights of the  semblies, a control
grid electrode and a screen electrodes. A support bracket is embedded into
the   30  grid electrode. The main focus lens includes a first glass
support rods of the electron gun in spaced  focusing (G3) electrode and a
second focusing relation to a main focusing lens. The screen grid  (G4)
electrode. The cathode assemblies and the electrode is welded to the
support bracket to se-  G1 and G2 electrodes are individually held in posi-
cure the modular BFR assembly in spaced relation  tion from a common
ceramic member. A transition to the main focusing lens. A drawback of the
pat-  35   member, having a flat first part and a second part ented
electron gun is that irregularities on the sur-  electrically isolated from
the first part, is attached face of the support ceramic or variations on
the  to a metallized pattern formed on one surface of heights of the flange
portions of the control grid or  the ceramic member. The second part of the
tran- screen grid electrodes will cause variations in the  sition member
has a flat portion brazed to the longitudinal spacing between the
successive elec-  40  metallized pattern, and two upright portions that are
trodes. Proper operation of a multibeam cathode-   substantially
perpendicular to the flat portion and ray tube utilizing such an electron
gun requires that  parallel to each other. The G1 electrode is attached the
spacing and alignment between the successive  to the first part of the
transition member, and the electrodes of the BFR assembly be accurately
G2 electrode is disposed between and attached to maintained. Apertures that
are misaligned by as   45  the upright portions of the second part of the
little as 0.0127 mm (0.5 mil) can cause distorted  transition member by
means of a plurality of L- beam shapes and degrade the performance of the
shaped support members. The longitudinal spacing tube.
between the G1 and G2 electrodes is set by means U.S. Patent US-A-4 500 808
issued to McCand-   of a removable spacer. Each L-shaped support less on
February 19, 1985, describes an improved   so   member has one end welded
to the surface of the electron gun similar to that of U.S. Patent US-A-4
G2 electrode adjacent to the G3 electrode, and the 298 818 except that the
screen grid electrode of  other end welded to the upright support portions
of the modular beam-forming region assembly com-    the transition member.
The upright support portions prises a composite structure including a metal
sup-  of the transition member permit a greater range in port plate and
three individual apertured plates.  55  positioning the G2 electrode
longitudinally in The metal support plate is brazed directly to a   spaced
relation to the G1 electrode than was avail- metallized pattern on one
surface of a ceramic    able heretofore when each electrode was a preci-
support member in spaced relation to a control grid  sion formed part. The
L-shaped supports allow the 2    



3                 EP 0 213 876 B1                        4 G2 electrode to
be narrower than the width be-     tached to the first major surface, and
the cathode tween the upright portions of the transition member  assemblies
are attached to the second major sur- so that the G2 electrode can be
laterally positioned  face. A transition member is disposed between the to
align the electron beam-forming apertures with  metallized pattern on the
first major surface of the the corresponding apertures in the G1 electrode.
5   ceramic member and the screen grid electrode. The BFR assembly of the
application reduces the     The transition member includes a substantially
flat precision with which the G1 electrode and the      portion attached to
the metallized pattern and two surface of the ceramic member must be made,
upright portions substantially perpendicular to the since the upright
portions of the transition member  flat portion and substantially parallel
to each other. provide a longitudinal tolerance not available in the   10
The screen grid electrode comprises at least one prior electron  guns
described  heretofore. A     plate-like member disposed between the upright
drawback of the structure, however, is that, since  portions and connected
thereto by a plurality of the BFR assembly is attached to the glass support
step-like support members. Each of the step-like rods by metal bead support
members affixed at      support members includes a screen grid electrode
one end to the glass support rods and at the other  is  contact portion, a
bead support contact portion and end to the flat portion of the second part
of the  a central riser portion extending between the con- transition
member, the spacing between the G2      tact portions. The screen grid
electrode contact and G3 electrodes in indirectly established with
portion of each step-like support member is at- relation to the flat
portion of the transition member.  tached to the screen grid electrode. The
screen Thus, if the height of the G1 electrode or the   20  grid electrode
is longitudinally spaced from the flatness of the surface of the ceramic
support     control grid electrode, and the central riser portion member
were to vary beyond the optimum range,      of each step-like support
member is attached to corresponding variations in the location of the G2
the upright portions of the transition member. The electrode to maintain
the G1 to G2 longitudinal    bead support contact portion of each step-like
sup- spacing would result in an inverse variation in the   25  port member
is attached to a different one of a G2 to G3 longitudinal spacing. The ends
of the     plurality of bead support members affixed to the bead support
members attached to the transition    insulative support rods, whereby the
screen grid flange of the BFR assembly can be bent to provide  electrode is
longitudinally spaced from the main the required G2 to G3 electrode
spacing; however,  focusing lens. such an expedient can cause cracking of
the glass  30  In the drawings: support rods or a subsequent change in
G2-G3          FIGURE  1  is a  partially  cut-away, side electrode spacing
as a result of the restorative     elevational view of a preferred
embodiment of force in the metal bead support members. An alter-   the
inventive electron gun. native is to provide electron guns having the bead
FIGURE 2 is an enlarged plan view of the BFR support members attached to
the glass support  35    assembly of the electron gun taken along line 2-
rods with a range of spacings between the ends of    2 of FIGURE 1. the
bead support members and the G3 electrode to      FIGURE 3 is a sectional
view of the BFR assem- compensate for variations in the location of the G2
bly taken along line 3-3 of FIGURE 2. electrode. This is not practical in a
high volume     FIGURE 4 is a plan view of a transition member. operation.
40      FIGURE 5 is a sectional view of another BFR According to the
present invention, an electron   assembly not constructed according to the
in- gun for a cathode-ray tube comprises the features    vention as
disclosed in the independent claim. of claim 1 comprising, among other
things, a mod-     As shown in FIGURE 1, an improved electron ular
beam-forming region assembly and a main       gun 10 includes a modular
beam-forming region focusing lens which are affixed to at least two   45
(BFR) assembly 12 secured to a pair of glass insulative support rods. The
modular beam-forming  support rods 14, also called beads, by a plurality of
region assembly includes a plurality of cathode    metal bead support
members 15. The modular assemblies, a control grid electrode and a screen
BFR assembly 12 includes three equally spaced grid electrode. The
electrodes have aligned ap-    inline cathode assemblies 16, one for each
electron ertures therethrough for passage of a plurality of  so  beam (only
one of which is shown in the view of electron beams from the cathode
assemblies. The    FIGURE 1), a control grid (G1) electrode 18 and a
cathode assemblies and the electrodes are individ-  screen grid (G2)
electrode 20. Longitudinally ually held in position from a common ceramic
spaced from the BFR assembly 12 is a main member. The ceramic member has a
first major       focusing lens comprising a first focusing (G3) elec-
surface and an oppositely disposed second major  55  trode 22 and a second
focusing (G4) electrode 24. surface with a metallized pattern formed on at
least  The first focusing electrode 22 comprises a a portion of each major
surface. The control grid  substantially rectangularly cup-shaped  lower
first electrode and the screen grid electrode are at-    member 28 and a
similarly shaped upper first 3    



5                 EP 0 213 876 B1                        6 member 30 joined
together at their open ends. The  adjacent to the lower first member 28 of
the first closed ends of the members 28 and 30 have three    focusing
electrode 22. The recess 64 provides a apertures therethrough, although
only the center   horizontal convergence correction for the outer apertures
are shown in FIGURE 1. The apertures in  electron beams to compensate for
changes in fo- the first focusing electrode 22 are aligned with the   5
cus voltage. Such structure is described in U.S. apertures in the control
and screen grid electrodes  Patent US-A-4 520 292 issued to van Hekken et
al. 18 and 20. The second focusing electrode 24 com-   on May 28, 1985. The
separate portions 20a, 20b prises a rectangularly cup-shaped member 32 and
and 20c of the screen grid electrode 20 can be an apertured plate member
34. Three inline ap-     individually positioned so that the apertures 62
in ertures also are formed in the ends of the mem-   10  the screen grid
electrode 20 are aligned with the bars 32 and 34.
corresponding apertures 60 in the control grid elec- Each of the cathode
assemblies 16 comprises    trode 18. a substantially cylindrical cathode
sleeve 38 closed   In U.S. Patents US-A-4 298 818 and US-A-4 at the forward
end and having an electron emissive  500 808 cited above, the control and
screen grid coating (not shown) thereon. The cathode sleeve   15
electrodes are brazed directly to the metallized 38 is supported at its
open end within a cathode   patterns on the ceramic surfaces. The brazing
of a eyelet 40. A heater coil 42 is positioned within the  plurality of
formed metal parts tends to distort at sleeve 38 in order to indirectly
heat the electron  least some of the parts and introduce stress into
emissive coating. The heater coil 42 has a pair of  the ceramic member. If
the stress is sufficiently legs 44 which are welded to heater straps 46
20  great, the ceramic member will crack, rendering which, in turn, are
welded to support studs 48 that  the cathode-grid assembly unusable. are
embedded in the glass support rods 14.            Our European Application
EP-A-0 202 876 dis- The modular BFR assembly 12, shown in FIG-      closes
a substantially flat, bimetal transition mem- URES 2 and 3, includes a
ceramic member 50,        ber which is brazed to the metallized pattern on
the having an alumina content of about 99%, to which   25  ceramic member.
The control and screen grid elec- the cathode assemblies 16 and the control
grid and  trodes are then welded to the transition member. screen grid
electrodes 18 and 20 are attached. The  The thickness of the transition
member is limied to ceramic member 50 includes a first major surface
about 20% of the thickness of the ceramic member 52 and an oppositely
disposed substantially parallel  so that minimal stress is introduced into
the ce- second major surface 54. The ceramic member  30  ramic member
during brazing. has a thickness of about 1.5 mm (0.06 inch). At       As
shown in FIGURES 3 and 4 here, a first least a portion of the first major
surface 52 has  transition member 66 having a substantially flat first
metallizing patterns 56a and 56b formed thereon to  part 68 and a second
part 70, having an L-shaped permit attachment thereto of the electrodes 18
and  cross-section, is brazed to the metallized patterns 20, respectively.
The metallized patterns 56a and   35  56a and 56b on the first major
surface 52 simulta- 56b comprise discrete areas that are electrically
neously with the brazing of a second transition isolated from each other. A
plurality of electrically  member 72 to the metallizing pattern 56c on the
isolated metallizing patterns (only one of which,  second major surface 54.
The second part 70 of 56c, is shown) are provided on the second major
the first transition member has a substantially flat surface 54 to permit
attachment of the cathode   40  first portion 74 in contact with the
metallized pat- assemblies 16 thereto. The metallizing of a ceramic  tern
56b and upright portions 76 which are sub- member is well known in the art
and needs no       stantially perpendicular to the flat portion 74. The
further explanation. The major surfaces 52 and 54  first part 68 and the
second part 70 of the first may include lands, as shown in FIGURE 3, which
transition member 66 and the second transition facilitate application of
the  electrically isolated   45   member 72 include each a break-away frame
simi- metallizing patterns thereto. The control grid elec-  lar to those
described in the above-cited European trode 18 is essentially a flat plate
having two par-  Application. As shown in FIG. 4, the first transition
allel flanges 58 on opposite sides of the three    member 66 includes frame
portions 78 which are inline, precisely spaced, beam-defining apertures
connected to the first and second parts 68 and 70 60, only one of which is
shown. The screen grid  50  by V-notched bridge regions 80. Breaking away
the electrode 20 may comprise three separate plate-    frame portions 78 of
the first transition member 66 like portions each of which has a
beam-defining    at the bridge regions 80 electrically isolates the
aperture 62 therethrough, or a single plate with   first part 68 and the
second part 70. As shown in three precisely located apertures may be used.
FIG. 3, the second part 70 of the first transition The outer portions of
the screen grid electrode 20   55   member 66 extends along both sides of
the first are designated 20a and 20b and the center portion  major surface
52 of the ceramic member 50 so that is designated 20c. A recess 64 is
formed in the   the screen grid electrode 20 can be disposed be- surface of
the screen grid electrode 20 that is    tween the substantially parallel
upright portions 76. 4    



7                 EP 0 213 876 B1                    8 The control grid
electrode 18 is welded to the first  thick copper layer 96 which is brazed
directly to part 68 of the first transition member 66. The     the
metallized layer 56c on the second major sur- height of the upright
portions 76 of the first transi-  face 54. The BFR assembly 12 is attached
to the tion member is sufficient to permit longitudinal vari-  electron gun
10 by welding the bead support mem- ations in the locations of the screen
grid electrode   5   bers 15 to the bead support contact portions 86.
portions 20a, 20b and 20c to accommodate vari-         With respect to
FIGURE 3, the longitudinal ations in the height of the control grid 18, or
spacing, [err], between the control grid electrode 18 irregularities in the
flatness of the ceramic member  and the screen grid electrode 20 is
established by 50. In other words, neither the first major surface  means
of spacers disposed between the electrodes 52 of the ceramic member 50 nor
the control grid  10  18 and 20 during the welding of the central riser
electrode 18 is required to be a precision part    portions 88 of the
support members 82 to the since the plate-like screen grid electrode
portions  upright portions 76 of the first transition member 20a, 20b and
20c can be longitudinally located by  66. Since each of the support members
82 is means of appropriate removable spacers (not        formed so that the
central riser portion 88 has a shown) and laterally positioned to provide
the de-  15  precise length, [err], measured from the top of the sired
spacing and alignment between the succes-    bead support contact portion
86 to the top of the sive electrodes. At least two step-like support
screen grid electrode contact portion 84, the dis- members 82 are secured
to each of the screen      tance, [err], from the top of the screen grid
electrode grid electrode portions 20a, 20b and 20c, one on   20 to the top
of the bead support contact portion each side. Each of the step-like
support members  20  86 is also precisely fixed for each BFR assembly 82
includes a screen grid electrode contact portion  12. During the beading
operation in which the G3 84, a bead support contact portion 86 and a
central  and G4 electrodes 22 and 24 are secured to the riser portion 88 of
precise length, [err], of about 2.0  glass support rods 14, the bead
support members mm. The screen grid electrode contact portions 84  15 are
also affixed to the support rods 14 a precise are attached to the
plate-like portions 20a, 20b and   25  distance from the G3 electrode 22.
Thus, when the 20c of the screen grid electrode 20. The plate-like  bead
support contact portions 86 of the BFR as- portions 20a, 20b and 20c are
disposed between     sembly 12 are attached to the bead support mem- the
upright portions 76 of the first transition mem-  bers 15, the proper
longitudinal spacing, [err], be- ber 66. The width of the portions 20a, 20b
and 20c  tween the top of the G2 electrode 20 and the is such that the
portions can be laterally positioned   30  bottom surface of the G3
electrode 22 is estab- between the upright portions 76 so that the ap-
lished without having to bend or otherwise deform ertures 62 in the screen
grid electrode portions   the bead support members 15. 20a, 20b and 20c can
be aligned with the apertures     FIGURE 5 shows a modular BFR assembly 60
in the control grid electrode 18. Longitudinal  112 that is disclosed in
the above-cited U.S. Patent spacing, [err], between the control grid
electrode 18   35   US-A-4629934. The BFR assembly 112 differs from and the
screen grid electrode 20 is achieved by    the present BFR assembly 12 in
that the BFR means of removable spacers (not shown) disposed    assembly
112 utilizes a plurality of L-shaped sup- therebetween. The central riser
portions 88 are    port members 182 to secure a screen grid (G2) welded to
the upright portions 76 to secure the    electrode 120 to upright portions
176 of a first screen grid electrode portions 20a, 20b and 20c in  40
transition member 166. Each of the L-shaped alignment with and in spaced
relation to the control  members includes a screen grid electrode contact
grid electrode 18.                                 portion 184 and a
transition upright contact portion In the present structure, the first and
second  188. The BFR assembly 112 is connected to the transition members 66
and 72 comprise face-to-     electron gun by means of a purality of bead
sup- face laminated bimetal layers. The first transition   45  port members
115 which are embedded in a pair of member 66 comprises a first metal layer
90 formed  glass support rods 114 and have their free ends from a
nickel-iron alloy of 42% nickel and 58%     welded to a flat surface 174 of
the transition mem- iron. The first layer 90 has a thickness of about 0.2
ber 166. In this structure, as in the present struc- mm (0.008 inch). A
second metal layer 92, prefer-  ture, the G1 to G2 longitudinal spacing,
[err], be- ably formed of copper, has a thickness of about  50  tween a
control grid (G1) electrode 118 and the 0.025 mm (0.001 inch). The melting
point of the    screen grid electrode 120 is provided by a remov- copper
layer 92 is about 1033 C, and the melting   able spacer (not shown). Unlike
the present struc- point of the nickel-iron layer 90 is about 1427  C.
ture, however, the G2-G3 longitudinal spacing, [err], The copper layer 92
is in contact with the metal-  between the screen grid electrode 120 and a
first lized layers 56a and 56b on the first major surface  55  focusing
(G3) electrode 122 of the main focus lens 52. The second transition member
72 also com-      also is established when the G1-G2 spacing is set prises
a face-to-face laminated bimetal formed of a  since the bead support
members 115 are attached 0.2 mm thick nickel-iron layer 94 and a 0.025 mm
to the surface 174 of the transition member 166. As 5    



9                  EP 0 213 876 B1                     10 shown in FIGURE
5, when the G1-G2 spacing [err] is         second major surface;
characterized in that: established, the height 17 of the top of the screen
a transition member (66) is disposed be- grid electrode 120 above the
surface 174 also is        tween the metallized pattern (56a,56b) on said
established. Since the bead support members 115         first major surface
of said ceramic member are attached to the glass support rods 114 at the
5   and said screen grid electrode, said transition same time that the main
electron lens is attached        member including a substantially flat
portion to the support rods 114, the total spacing between       (74)
attached to said metallized pattern (56b) the attachment surface of the
bead support mem-          and two upright portions (76) substantially per-
bers 115 and the first focusing electrode 122 is [err]      pendicular to
said flat portion and substantially + [err]. Clearly, if the G1-G2 spacing
[err] varies from   10  parallel to each other; the optimum range, because
of variations in the             said screen grid electrode has at least
one surface flatness of the ceramic member 150, or           plate-like
member aligned with the space be- variations in the height of the flange of
the control    tween said upright portions of said transition grid
electrode 118, then 17 varies directly with         member; and changes in
[err] varies inversely with  is            a plurality of step-like support
members changes in [err]. In order to maintain the optimum         (82)
interconnect said screen grid electrode G2-G3 longitudinal spacing [err], a
removable shim          and said upright portions of said transition (not
shown) may be placed between the top sur-          member, each of said
step-like support mem- face of the screen grid electrode 120 and the
bers having a screen grid electrode contact bottom surface of the first
focusing electrode 122   20  portion (84), a bead support contact portion
when the bead support members 115 are welded             (86) and a central
riser portion (88) extending to the surface 174 of the transition member
166.         between said contact portions, said screen grid The ends of
the bead support members 115 in              electrode contact portion of
each of said step- contact with the surface 174 may be bent suffi-
like support members being attached to said ciently to hold the shim
between the facing sur-  25     screen grid electrode, and said central
riser faces of the screen grid electrode 120 and the first     portion of
each of said step-like support mem- focusing electrode 122. However, such
an expedi-         bers being attached to said upright portions of ent
should be avoided since bending may crack            said transition member
in longitudinal spaced the glass support beads 114. An alternative method
relation to said control grid electrode, and said of obtaining the optimum
G2-G3 longitudinal spac-  30    bead support contact portion of each
step-like ing, [err], is to relocate the bead support members
support member being attached to a different 115 in the glass support beads
114 to compensate         one of a plurality of bead support members for
variations in the G1-G2 spacing, [err]. This, how-      (15) affixed to
said insulative support rods, ever, requires a large number of electron
guns of        whereby said screen grid electrode is longitu- different
spacing and is less practical than the   35    dinally spaced from said
main focusing lens. present structure. 2. The multibeam electron gun (10)
of claim 1, Claims
characterized in that: said transition member (66) is attached to 1. A
multibeam electron gun (10) for a cathode-   40     said metallized pattern
(56a,56b) on said first ray tube, comprising a modular beam-forming
major surface (52) of said ceramic member region assembly (12) and a main
focusing lens       (50), said transition member including a sub- which are
affixed to at least two insulative         stantially flat first part (68)
and a second part support rods (14), said beam-forming region         (70)
electrically isolated from said first part, assembly including a plurality
of cathode as-  45    said second part having said substantially flat
semblies (16), a control grid electrode (18) and     portion (74); and a
screen grid electrode (20), said electrodes           said control grid
electrode (18) is attached having aligned apertures (60,62) therethrough
to said first part of said transition member. for passage of a plurality of
electron beams from said cathode assemblies, said cathode   so  3. The
multibeam electron gun (10) of claim 2, assemblies and said electrodes
being individ-        wherein said beam-forming region assembly ually held
in position from a common ceramic        (12) includes three inline cathode
assemblies member (50) having a first (52) and a second         (16), each
of said electrodes (18,20) has three (54) major surface, with a metallized
pattern        aligned apertures (60,62) therethrough for pas-
(56a,56b,56c) formed on at least a portion of  55    sage of three electron
beams from said cath- each major surface, said electrodes being at-
ode assemblies; characterized in that: tached to said first major surface,
and said            said transition member (66) comprises bi- cathode
assemblies being attached to said            metal layers (90,92); and 6



9                 EP 0 213 876 B1                         10 shown in
FIGURE 5, when the G1-G2 spacing 15 is         second major surface;
characterized in that: established, the height 17 of the top of the screen
a transition member (66) is disposed be- grid electrode 120 above the
surface 174 also is        tween the metallized pattern (56a,56b) on said
established. Since the bead support members 115         first major surface
of said ceramic member are attached to the glass  support rods 114 at the
5   and said screen grid electrode, said transition same time that the main
electron lens is attached        member including a substantially flat
portion to the support rods 114, the total spacing between      (74)
attached to said metallized pattern (56b) the attachment surface of the
bead support mem-         and two upright portions (76) substantially per-
bers 115 and the first focusing electrode 122 is Is     pendicular to said
flat portion and substantially + 17. Clearly, if the G1-G2 spacing 15
varies from   10  parallel to each other; the optimum range, because of
variations in the             said screen grid electrode has at least one
surface flatness of the ceramic member 150, or          plate-like member
aligned with the space be- variations in the height of the flange of the
control   tween said upright portions of said transition grid electrode
118, then 17 varies directly with        member; and changes in [err], and
[err] varies inversely with  15            a plurality of step-like support
members changes in [err]. In order to maintain the optimum         (82)
interconnect said screen grid electrode G2-G3 longitudinal spacing 16, a
removable shim         and said upright portions of said transition (not
shown) may be placed between the top sur-          member, each of said
step-like support mem- face of the screen grid electrode 120 and the
bers having a screen grid electrode contact bottom surface of the first
focusing electrode 122   20  portion (84), a bead support contact portion
when the bead support members 115 are welded            (86) and a central
riser portion (88) extending to the surface 174 of the transition member
166.        between said contact portions, said screen grid The ends of the
bead support members 115 in             electrode contact portion of each
of said step- contact with the surface 174 may be bent suffi-         like
support members being attached to said ciently to hold the shim between the
facing sur-  25    screen grid electrode, and said central riser faces of
the screen grid electrode 120 and the first    portion of each of said
step-like support mem- focusing electrode 122. However, such an expedi-
bers being attached to said upright portions of ent should be avoided since
bending may crack           said transition member in longitudinal spaced
the glass support beads 114. An alternative method      relation to said
control grid electrode, and said of obtaining the optimum G2-G3
longitudinal spac-   30  bead support contact portion of each step-like
ing, Is, is to relocate the bead support members        support member
being attached to a different 115 in the glass support beads 114 to
compensate        one of a plurality of bead support members for variations
in the G1-G2 spacing, [err]. This, how-     (15) affixed to said insulative
support rods, ever, requires a large number of electron guns of
whereby said screen grid electrode is longitu- different spacing and is
less practical than the   35   dinally spaced from said main focusing lens.
present structure. 2. The multibeam electron gun (10) of claim 1, Claims
characterized in that: said transition member (66) is attached to 1. A
multibeam electron gun (10) for a cathode-   40    said metallized pattern
(56a,56b) on said first ray tube, comprising a modular beam-forming
major surface (52) of said ceramic member region assembly (12) and a main
focusing lens       (50), said transition member including a sub- which are
affixed to at least two insulative        stantially flat first part (68)
and a second part support rods (14), said beam-forming region         (70)
electrically isolated from said first part, assembly including a plurality
of cathode as-  45   said second part having said substantially flat
semblies (16), a control grid electrode (18) and    portion (74); and a
screen grid electrode (20), said electrodes           said control grid
electrode (18) is attached having aligned apertures (60,62) therethrough
to said first part of said transition member. for passage of a plurality of
electron beams from said cathode assemblies, said cathode   50    The
multibeam electron gun (10) of claim 2, assemblies and said electrodes
being individ-       wherein said beam-forming region assembly ually held
in position from a common ceramic        (12) includes three inline cathode
assemblies member (50) having a first (52) and a second        (16), each
of said electrodes (18,20) has three (54) major surface, with a metallized
pattern       aligned apertures (60,62) therethrough for pas- (56a,56b,56c)
formed on at least a portion of  55   sage of three electron beams from
said cath- each major surface, said electrodes being at-       ode
assemblies; characterized in that: tached to said first major surface, and
said            said transition member (66) comprises bi- cathode
assemblies being attached to said           metal layers (90,92); and 6    
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electrode (20) comprises       elemente an den aufrechten Teilen des Ober-
three    separate    plate-like    portions        gangselements in
longitudinaler Abstandsbe- (20a,20b,20c), each portion having one of said
ziehung zur Steuergitterelektrode angebracht apertures (62) therein.
ist, und die Tragstab-Tragelement-Kontaktteile 5       der stufenformigen
Tragelemente jeweils an -  PatentansprUche
verschiedenen der an den isolierenden Trag- staben befestigten
Tragstab-Tragelemente (15) 1. Mehrstrahl-Elektronenkanone (10) fOr eine Ka-
angebracht sind, wobei die Schirmgitterelektro- thodenstrahir6hre, mit
einer einen strahifor-      de in longitudinalem Abstand von der Hauptfo-
menden Bereich bildenden modularen Anord-  10      kussierungslinse
angeordnet ist. nung (12) und einer Hauptfokussierungslinse, die an
wenigstens zwei isolierenden Tragsta-   2. Mehrstrahl-Elektronenkanone (10)
nach An- ben (14) befestigt sind, wobei die den strahifor-  spruch 1,
dadurch gakennzeichnet, menden Bereich bildende Anordnung eine
daB das Ubergangselement (66) an der VieIzahl von Kathodenanordnungen (16),
eine   15   metallisierten Struktur (56a, 56b) auf der ersten
Steuergitterelektrode (18) und eine Schirmgit-     Hauptflache (52) des
Keramikelements (50) an- terelektrode (20) enthalt, wobei die Elektroden
gebracht ist, wobei das Obergangselement ei- fluchtende Offnungen (60, 62)
zum Durchlal         nen im wesentlichen ebenen ersten Teil (68) einer
Vielzahl von Elektronenstrahlen von den      und einen zweiten, von dem
ersten Teil isolier- Kathodenanordnungen aufweisen, wobei die  20       ten
Teil (70) enth~lt, der den im wesentlichen Kathodenanordnungen und die
Elektroden ein-        ebenen Teil (74) aufweist; und zein mittels eines
Keramikelements (50), das           daB die Steuergitterelektrode (18) an
dem eine erste (52) und eine zweite (54) Haupffil-     ersten Teil des
Obergangselements angebracht che aufweist, in ihrer Position gehalten
werden    ist. und eine metallisierte Struktur (56a, 56b, 56c)  25 an
wenigstens einem Teil jeder Hauptfl~che     3. Mehrstrahl-Elektronenkanone
(10) nach An- gebildet ist, wobei die Elektroden an der ersten   spruch 2,
bei der die den strahiformenden Be- Hauptflache und die Kathodenanordnungen
an         reich bildende Anordnung (12) drei Inline-Ka- der zweiten
Hauptflache angebracht sind, da-       thodenanordnungen (16) enth It,
wobei jede durch gekennzeichnet,                      30      Elektrode
(18, 20) drei fluchtende Offnungen daB zwischen der metallisierten Struktur
(60, 62) zum  DurchlaB von drei Elektronen- (56a, 56b) auf der ersten
Hauptflache des ke-      strahlen von den Kathodenanordnungen ent-
ramischen Elements und der Schirmgitterelek-       hilt, dadurch
gekennzeichnet, trode ein Obergangselement (66) angeordnet             daB
das Ubergangselement (66) Bimetall- ist, wobei das Obergangselement ein im
we-  35     schichten (90, 92) enthalt; und sentliches flaches Teil (74),
das an der metalli-     dab die Schirmgitterelektrode (20) drei ge- sierten
Struktur (56b) angebracht ist und zwei     trennte plattenformige Teile
(20a, 20b, 20c) aufrechte Teile (76) enth~lt, die im wesentli-     enthalt,
von denen jeder eine der Offnungen chen senkrecht zu dem flachen Teil und
im          (62) enthalt. wesentlichen parallel zueinander angeordnet  40
sind;                                          Revendicatlons daB die
Schirmgitterelektrode wenigstens ein plattenformiges Element aufweist, das
mit  1. Canon a 6lectrons a faisceaux multiples (10) dem Zwischenraum
zwischen den aufrechten           pour un tube a rayons cathodiques,
compre- Teilen des Obergangselements fluchtet; und  45     nant un
assemblage modulaire de zone de daB eine Vielzahl von stufenformigen Trag-
formation du faisceau (12) et une lentille de elementen (82) die
Schirmgitterelektrode mit       focalisation principale qui sont fixds a au
den aufrechten Teilen des Obergangselements        moins deux tiges de
support isolantes (14), verbindet, wobei jedes der stufenformigen
ledit assemblage de zone de formation du Tragelemente ein
Schirmgitterelektroden-Kon-  so   faisceau incluant une pluralit6
d'assemblages taktteil  (84),  ein  Tragstab-Tragelement-        de cathode
(16), une electrode de grille de Kontaktteil (86) und ein sich zwischen den
commande (18) et une electrode de grille- Kontaktteilen  erstreckendes
mittleres  Zwi-      ecran (20) , lesdites electrodes portant a tra-
schenstUck  (88)  aufweist,  wobei  der            vers elles des
ouvertures pour le passage Schirmgitterelektroden-Kontaktteil jedes  der
ss  d'une pluralite de faisceaux d'electrons venant stufenformigen
Tragelemente an der Schirm-         desdits assemblages de cathode, lesdits
as- gitterelektrode angebracht ist, das mittlere Ver-  semblages de cathode
et lesdites electrodes bindungsstOck jedes der stufenf6rmigen Trag-
6tant individuellement maintenus en position a 7                       ||
|  |   lu   l    
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element c6ramique commun (50)          quement de ladite premibre partie,
ladite so- presentant une premibre (52) ot une seconde        condo partio
comportant ladite partie sensible- (54) surface principale avec un motif
metallis6    ment plane (74); et (56a, 56b, 56c) form6 sur au moins une
partle         ladite 6lectrode de grille de commando de chaque surface
principalo, lesdites electro-   8  (18) est fix6e a ladite premibre partie
dudit _'~ des etant fixeos & ladite premibre surface prin-     6l6ment de
transition. cipale, et lesdits assemblages de cathodo 6tant fixes A ladite
seconde surface principalo,  3  Canon & electrons a faisceaux multiples
(10) caract6rise en ce quo:                             selon la
revendication 2, danslequel ledit as- un element de transition (66) est
dispose   1o  semblage de zone de formation du faisceau entre le motif
metallise (56a, 56b) sur ladite     (12) inclut trois assemblages de
cathode de premibre surface principalo dudit 6l6ment ce-      ligne (16),
chacune desdites electrodes (18, ramique ot ladite lectrode de grille-6cran
,      20) possbde trois ouvertures aligneos (60, 62) ledit didment de
transition incluant une partie    pour le passage A travers elles de trois
fais- sensiblement plane (74) fixee audit motif me-  15  ceaux d'electrons
A partir desdits assemblages tallise (56b) et deux parties verticales (76)
sen-  de cathode ; caracterise en ce quo: siblement perpendiculaires &
ladite partie pla-       ledit element de transition (66) comprend ne et
sensiblement parallbles I'une a I'autre;     des couches bimetalliques (90,
92) ; et ladite 4lectrode de grille-6cran comporte          ladite
olectrode de grille-6cran (20) corn- au moins un 6lement en formo de plaque
20        prend trois parties en formo de plaque sepa- align6 avec l'espace
entre lesdites parties ver-   rees (20a, 20b, 20c), chaque partie
comportant ticales dudit 6lement de transition; et            une desdites
ouvertures (62). une pluralit6 d'6lements supports en formo de marche (82)
relie ladite lectrode de grille ecran et lesdites parties verticales dudit
616-  25 ment de transition, chacun desdits el6ments supports en formo de
marche possedant une partie de contact avec I'Olectrode de grille (84), une
partie de contact avoc le support a rebord (86) et une partie montante
centrale  30 (88) s'etendant entre lesdites parties de contact, ladite
partie de contact avec I'6elctro- de de grible-cran de chacun desdits
6lements supports en formo de marche etant fixee a ladite lectrode de
grille-6cran et ladite partie  35 montante centrale de chacun desdits
elements supports en formo de marche 6tant fix6e aux- dites parties
verticales dudit el6ment de transi- tion on relation d'espacement
longitudinal avec I'4lectrode de grille de commando et ladite  40 partie de
contact avec le support a rebord de chaque el6ment support en formo de
marche 6tant fixWe & un 6l6ment diff6rent d'une plurali- t6 d'el6ments
supports a rebord (15) fix6s aux- dites tiges de support isolantes par quoi
ladite  45 electrode de grille-6cran est espac6e de fagon longitudinale de
ladite lentille de focalisation principale. 2. Canon a 6lectrons &
faisceaux multiples (10)  50 selon la revendication 1, caracterise on co
quo ledit el6ment de transition (66) est fix6 audit motif metallise (56a,
56b) sur ladito pre- mibre surface principalo (52) dudit element ce-  55
ramique (50), ledit 6l6ment de transition in- cluant une premiere partie
sonsiblement plane (68) et une seconde partie (70) isol6e 6lectri- 8 C ,
, 4      s    


