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0389233 discloses a structure for strengthening a deep-drawn cup-shaped
electrode by forming coined, This invention relates to a color picture tube
hav-  stud-securing areas in the sidewall of the electrode. ing an electron
gun with a plurality of cathodes and  It also is known in the art, e.g. in
U.S. Pat. No. apertured electrodes therein that produces three   5
4,049,991, Issued on 20 September 19977 to Collins, electron beams, and,
more particularly, to an inline  to strengthen a planar electrode member by
forming electron gun wherein at least one of the electrodes in-
strengthening bends and rib embossments in the pla- cludes optimized
attachment means for securing the  nar surface of the member. electrode to
a plurality of electrically insulative sup-  In an alternative proposal in
US Patent No. port rods.                                    10  4096408
issued on June 20, 1978, to L. T. Bozzay et A color picture tube to which
this invention relates  al the stress induced during the mounting of the
elec- includes an envelope comprising a faceplate panel  trodes is absorbed
by a special construction of the and a tubular neck interconnected by a
funnel, a   electrode attachment means in which the attachment three-color
phosphor screen on an interior surface of  means is permitted to deflect
past its yield point. the faceplate of said panel, a multi-apertured color
15  With recent utilization of large screen inline color selection
electrode spaced from said screen, and an  CRT's for both CAD/CAM and
entertainment applica- electron gun disposed within said neck, said
electron  tions, a reduced electron beam spot size over the en- gun
including three cathodes and a plurality of    tire screen is necessary for
the high resolution re- spaced-apart electrodes having substantially
aligned  quirements of such applications. Several electron apertures
therethrough for generating and directing   20  guns which meet these high
resolution requirements three electron beams along paths toward said
screen,  are described in the literature, for example,a six wle- each of
said electrodes being secured to a plurality of  ment (electrode) electron
gun is described In an arti- longitudinally extending insulative support
rods by at  cle entitled, DYNAMIC ASTIGMATISM CONTROL least two oppositely
disposed, integral attachment  QUADRA POTENTIAL FOCUS GUN FOR 21-IN. means,
each having a distal end, a proximal end and   25  FLAT SQUARE COLOR
DISPLAYTUBE, byT. Katsu- an appendage portion therebetween, each of said
ma et al. in SID Digest, 136 (1988). European Appli- distal ends having a
bifurcated portion comprising  cation No. 89309148.8 published as no. EP-A-
spaced-apart grasping members to facilitate attach-  0366245 also describes
a six element electron gun ment to said support rods.
having Improved performance. Each of the above- Such a color picture tube
isshown in Figure 1 and   30  mentioned electron guns requires a large
number of is known from European Patent Application No.      closely spaced
attachment claws embedded into the 89309148.8 published under no.
EP-A-0366245.      longitudinally extending insulative support rods of the
The electrode members of an inline electron gun  electron gun, such as
those shown for the electron assembly, such as that shown in Fig.1, are
serially ar-  gun assembly of Figure 1. A major drawback of such ranged to
accelerate and focus a plurality of electron   35  an electron gun
structure is that, in the low voltage beams along spaced, coplanar electron
beam paths.  end of the electron gun assembly, I.e., in the vicinity The
electrode members of the gun assembly are      of the G1 through G4
electrodes, the attachment mechanically secured by attachment means and
claws are generally transversely disposed within the studs to at least a
pairof insulative support rods which  insulative support rods which are
vulnerable to crack- extend, longitudinally, along the beam paths. Each of
40  Ing due to stresses during tube processing (thermal the electrode
members commonly has several spa-    stress during gun fabrication and high
voltage stress tially-related apertures formed therein to accommo-  during
high voltage processing). One expedient, the date the respective electron
beams generated within  formation of conventional vertically oriented
attach- the electron gun. It is important that these several  ment claws,
attempts to minimize these stresses by apertures be accurately located and
aligned relative   45  orienting the claws along the longitudinal axes of
the to the related apertures in adjacent electrode mem-  rods; however, the
conventional vertical claws also in- bers, and to the respective electron
generating sur-  dude transversely disposed horizontal support tabs, faces.
During the fabrication of the electron gun as-  as shown In Fig. 2, which
tend to negate the advan- sembly, the attachment means and studs of the
vari-  tage of the vertical portion of the claws (shown in Fig. ous
electrode members are embedded Into the tem-  50  3) because the horizontal
tabs also are embedded porarily heat-softened insulative support rods, at
Into the support rods. Another drawback of the verti- which time the
support rods on opposed sides of the  cally oriented attachment claws is
that the offset of gun assembly are pressured inwardly toward the elec-
the claws with respect to the plane of the grid elec- trode members to
force the attachment means and   trode introduces a bending moment during
the fabri- studs into the support rods. The compressive pres-  55  cation
operation, which causes spacing variations be- sure tends to exert a
distorting force upon the elec-  tween the grid electrode with the vertical
claws and trode members of the electron gun assembly. Euro-  adjacent
electrodes, and contributes to aperture mis- pean Application 90302952.8
published as no.       alignment caused by movement of the subject elec- 2



3                   EP 0 397 470 B1                 4 trode. Thus, a need
exists for an improved attach-  trode electron gun according tothe present
invention. ment claw configuration that decreases the vulner-     Fig. 6
(Sheet 3) shows a novel attachment means ability to cracking of the support
rods,by eliminating  for a drawn electrode the transversely disposed
horizontal ibs while mini-   Fig. 7 (Sheet 3) shows the novel attachment
mizing the bending moment of the grid electrode   5   means for a planar
electrode. caused by the offset of the conventional vertical cdaw.  Figs.
8a, 8b, and 8c (Sheet 4) show, respectively, According to the invention,
there is provided a  a fragmentary side view of the attachment means color
picture tube including an envelope comprising  during a step in the
manufacturing procedure, a frag- a faceplate panel and a tubular neck
Interconnected  mentary side view after torsional forming, and a top by a
funnel, a three-color phosphor screen on an in-  to  view of the
torsionally formed attachment means. terior surface of the faceplate of
said panel, a multi-  Figs. 9a and 9b (Sheet 3) show, respectively, the
apertured color selection electrode spaced from said  relative spacing
between adjacent torsionally aligned screen, and an electron gun disposed
within said   attachment means oriented longitudinally, and obli- neck,
said electron gun including three cathodes and  quely, with respect to the
insulative support rods of a plurality of spaced-apart electrodes having
sub-  15  the electron gun. stantially aligned apertures therethrough for
generat-  Fig. 4 shows a conventional, rectangular color Ing and directing
three electron beams along pathsto-  picture tube 10 having a glass
envelope 11 compris- ward said screen, each of said electrodes being se-
ing a rectangular faceplate panel 12 and a tubular cured to a plurality of
longitudinally extending Insula-  neck 14 connected by a rectangular funnel
16. The tive support rods by at least two oppositely disposed,  20  panel
12 comprises a viewing faceplate 18 and a per- ,  integral attachment
means, each having a distal end,  ipheral flange or sidewall 20 which is
sealed to the a proximal end and an appendage portion therebetw-  funnel 16
by a frit seal 21. A mosaic three-color phos- eon, each of said distal ends
having a bifurcated por-  phorscreen 22 Is located on the interiorsurface
of the tion comprising spacoed-apart grasping members to  faceplate 18. The
screen preferably is a line screen facilitate attachment to said support
rods; character-  25  with the phosphor lines extending substantially per-
ized by said distal end of each of said attachment  pendicular to the high
frequency raster line scan of means of at least one of said spaced-apart
electrodes  the tube (normal to the plane of the Fig. 4). Aiterna- being
manufactured to be torsionally aligned at an  tively, the screen could be
adot screen. Amulti-aper- acute angle of between zero and forty-five
degrees  tured color selection electrode or shadow mask 24 is with an axis
that is normal to the plane of the one elec-  30  removably mounted, by
conventional means, in pre- trode and parallel to the longitudinal axes of
said sup-  determined spaced relation to the screen 22. An inline port
rods, prior to securing them to the support rods,  electron gun 26, shown
schematically by dashed said grasping members being symmetrically dis-
lines in Fig. 4, is centrally mounted within the neck 14 posed with respect
to said appendage portion to min-  to generate and direct three electron
beams 28 along imize the bending moment of said one electrode, so   35
initially coplanar beam paths through the mask 24 as to reduce spacing
variations and to maintain aper-  and toward the screen 22. One type of
electron gun ture alignment between said one electrode and the  that may be
used is a six-electrode electron gun such adjacent electrodes.
as that shown in Fig. I and described in European Ap- The distal end of
each of the attachment means  plication No. 89309148.8 published under no.
EP-A- of said one electrode and one of the adjacent electro-  40  0366245
identified above. des may be torsionally aligned in an oblique direction
The tube of Fig. 4 Is designed to be used with an relative to the
longitudinally extending support rodsto  external magnetic deflection yoke,
such as yoke 30, effectively increase the spacing between the distal
located in the region of the funnel-to-neck junction. ends of said
attachment means of said one electrode  When activated, the yoke 30
subjects the three and of the adjacent electrode.                45  beams
28 to magnetic fields which cause the beams The invention will now be
described in greaterde-  to scan horizontally and vertically in a
rectangular ras- tail, by way of examplewith reference to the drawings,
ter over the screen 22. The initial plane of deflection in which:
(at zero deflection) Is shown by the line P-P In Fig. 4 Fig. 1 (Sheet 1) is
an axial side view of a conven-  at about the middle of the yoke 30.
Because of fringe tional six-electrode electron gun.            5o  fields,
the zone of deflection of the tube extends ax- Fig. 2 (Sheet 2) is plan
view of an electrode hav-  ially from the yoke 30 into the region of the
gun 26. Ing conventional vertical claws with horizontal sup-  For
simplicity, the actual curvature of the deflected port tabs.
beam paths in the deflection zone is not shown In Fig. Fig. 3 (Sheet 3) is
a sectional view taken along  4. line 3-3 of Fig. 2.
5s       The electron gun 26 of Fig. I comprises three Fig. 4 (Sheet 2) Is
plan view partially In axial sec-  equally spaced, coplanar cathodes 42,
one for each tion of a conventional color picture tube.         beam
(although only one is shown), a control grid Fig. 5 (Sheet 1) is an axial
side view of a six-eleo-  electrode 44 (GI), a screen grid electrode 46
(G2), a 3    



5                  EP 0 397 470 B1               8 third electrode 48 (GM),
a fourth electrode 50 (G4), a  trodes embedded within the support rods 58a
and fifth electrode 52 (GS), and a sixth electrode 54 (Ge).  56b in a
direction that does not cut across the rods, The electrodes are spaced in
the order named from  i.e., that Is nottransverse to the longitudinally
extend- the cathodes and are attached to a pair of longitudin-  ing rods.
Preferably, the attachment claws are ally extending, electrically
insulativesupportrods 58a   5   aligned substantially along the
longitudinal axes of and 58b by a plurality of attachment means including
the support rods, and the attachment claws are con- horizontal claws 58,
vertical claws 59 and tabs 60.  figured to minimize the bending moment of
the G3 Heaters, not shown, indirectly heat an electron emis-  and G4
electrodes. sive substrates 62 formed on the cathodes 42.       In the
preferred embodiment of the novel electron The cathodes 42; the GI
electrode 44, the G2   lo  gun 126, shown in Fig. 5, all elements are
identical to electrode 468anda portion ofthe GS electrode 48, fac-  the
conventional electron gun 26 except the G3 and Ing the G2 electrode,
comprise the beam-forming re-  G4 electrodes 148 and 150, which have
improved at- gion of the electron gun 26. Another portion of the G3
tachment means or claws as described below. electrode 48, the G4 electrode
50, and the proximate  With respect to Fig. 6, a top portion 147 of the G3
portion of the G5 electrode 52 form an asymmetric  is  electrode 148
Indudes a pairof oppositely disposed, lens. The electrodes in the
beam-forming region and  substantiallyverticallyoriented attachmentcdaws
149 the asymmetric lens are dosely spaced; for example,  which are embedded
into the support rods 56a and the longitudinal spacing "A between the GI
elec-  56b,as shown in Fig. 5. The vertical orientation of the trode 44 and
the G2 electrode 46 is 0.15mm, the  claws 149 Is shown In Figs. Ba, 8b and
8c. The elec- spacing "B" between the G2 electrode 46 and the ad-  20
trode portion 147 is formed by a series of convention- jacent surface of
the G3 electrode 48 is 0.76mm, and  al stamping, piercing and drawing
operations as are the spacings 'IC' and "D", between the G4 electrode
known in the art The claws 149 are integral with the 50 and the adjacent
surfaces of the G3 electrode 48  top electrode portion 147 and Initially
lie in the plane and the G5 electrode 52, are 1.27mm, in each in-,  of the
electrode, as shown in Fig. Se. Each of the stance. The proximity between
the adjacent GI-G4   25  claws 149 includes a distal end 151, a proximal
end electrodes and their attachment daws 58 and 59 cre-  153 which Is
integral with the main body of the elec- ates the possibility of cracking
the support rods 56a  trode portion 147, and an appendage portion 155 ex-
and 56b,because of the stresses (mechanical and  tending therebetween. The
distal end 151 Indudes a thermal) introduced Into the support rods during
the  bifurcated portion comprising spaced-apart grasping electron gun
fabrication (beading) operation and sub-  30  members 157 and 159 which
form a daw to facilitate sequent tube processing and high voltage
condition-  attachment of the electrode within the support rods ing. In
order to optimize the strength of the support  (not shown In Fig. 8). Figs.
8b and 8c show the tor- rods, the attachment daws should notcut transverse-
sional forming of the claw 149. The distal end 151 of ly across the rods,
but should, if possible, be aligned  each claw 149 is rotationally formed
while the elec- along the longitudinal axes of the support rods. The  35
trode 147 Is held in place and the appendage portion present G2 electrode
46 has a vertical caw configur-  155 of the claw 149 is twistedso that the
claw 149 ation; however, as shown in Figs. 2 and 3, the vertical  forms an
acute angle with an axis L-L normal to the attachment claws 59 indude
horizontal support tabs  plane of the electrode. The axis L-L corresponds
to 64 In addition to the vertically extending portions 68.  the
longitudinal axis of the support rods 58a and 56b The horizontal support
tabs 64 are embedded into the.  40  (not shown in Fig. 8). Typically, the
width W  of the support rods 56a and 56b, and induce the same    distal end
151 of each of the claws 149 is about stress as the horizontally disposed
dews on the GI,  2.27mm; however, the torsional rotation is controlled, G3
and G4 electrodes. Additionally, the vertical cdaw  as shown In Figs. 6 and
8c, so that the grasping mem- configuration of the G2 electrode 46
introduces a  bers 157 and 159 of the daws 149 are symmetrically bending
moment into the G2 electrode during the  45  disposed with respect to the
appendage portion 155 beading operation because of the relatively long
lever  and extend substantially equally above and belowthe arm of the
vertically extending portion 66 which has  plane of the electrode, rather
than only above the a height or extension, of about 2.29mm above the  plane
of the electrode as shown for the conventional horizontal surface of the
support tab 64. It is dearthat  vertical clawstructure of Fig. 3. The
distance "E"from the conventional vertical claw configuration (with a   so
the planar surface of the top portion 147 of the G3 height of 2.29mm)
cannot be used for the G3 and G4  electrode to the top of the grasping
member 157 Is electrodes 48 and 50, respectively, because the inter-  about
0.28mm, as shown In Figs. 5 and 6. electrode  spacing  between  these
electrodes      With respect to Fig. 7, the G4 electrode 150 has (1.27mm)
is insufficient to provide electrical isolation  Improved attachment means
or claws 149 substan- of the adjacent claws within the support rods.  55
tially Identical to those described with respect to the The invention can
he utilized to provide the struc-  top portion 147 of the G3 electrode 148.
One differ- tural advantage of having the attachment cdaws of at  ence
between the G4 electrode 150 and the top por- least one and preferably both
of the G3 and G4 elec-  tion 147 of the G3 electrode is that the G4
electrode 4    



7                  EP 0 397 470 B1                8 is a substantially
planar member. The distance OF"   trodes (44,46,148,150,52,54) being
secured to a from the planar surface of the bottom of the G4 elec-
plurality of longitudinally extending insulative trode 150 to the bottom of
the grasping member 159   support rods (56a,56b) by at leasttwo oppositely
is about 0.57mm. Thus, the spacing TiHE shown in Fig.  disposed, integral
attachment means (149), each 5, between the adjacent vertically aligned
claws 149   5  having a distal end (151), a proximal end (153) in the
adjacent G3 and G4 electrodes 148 and 150,    and an appendage portion
(155) therebetween, respectively, Is about 1.02mm (0.04inch). This spac-
each of said distal ends having a bifurcated por- ing within the insulative
support rods 56a and 56b (ca-  tion comprising spaced-apart grasping
members pable of withstanding 2kV per mil or about 8kV per   (157,159) to
facilitate attachment to said support mm at room temperature) is sufficient
to stand off a   1o  rods; characterized by said distal end (151) of
voltage of about 80kV, which Is well in excess of the  each of said
attachment means (149) of at least voltage difference of about 6.5kV which
is operation-  one (148,150) of said spaced-apart electrodes ally applied
between the G3 and G4 electrodes.       being manufactured to be
torsionally aligned at Figs. 9a and 9b schematically represent the      an
acute angle of between zero and forty-five de- spacing variations between
the claws 149 of the G3   15  grees with an axis (L-L) that is normal to
the plane and G4 electrodes 148 and 150, forclaws 149torsion-  of the one
electrode (148,150) and parallel to the ally (vertically) aligned along the
longitudinal axis L-  longitudinal axes of said support rods (56a,56b), L
of the support bead 56a, i.e., at an acute angle of  prior to securing them
to the support rods 00, and for the claws 149 torsionally aligned at an
(56a,56b), said grasping members (157,159) be- acute angle of about 450
with respect to the longltu-  20  ing symmetrically disposed with respect
to said dinal axis L-L of the support bead 58a. For an intere-  appendage
portion (155) to minimize the bending lectrode spacing NC" of 1.27mm
between adjacent      moment of said one electrode (148,180), soas to
surfaces G3 and G4 electrodes 148 and 150, the vert-  reduce spacing
variations and to maintain aper- ically aligned claws 149 are spaced a
distance 'HI of  ture alignment between said one electrode 1.02mm apart;
however, if the claws 149 are obliquely  25  (148,150)  and  the  adjacent
electrodes oriented at an angle of about 450 for the same intere-
(46,148,150,52). lectrode spacing "CO, the distance RJR, between adja- cent
claws Increases to about 2.24 mm. Acute angles  2. The tube as defined in
claim 1, characterized by of less than 450 are preferred in practicing this
Inven-  said distal ends (151) of each of said attachment tion.
30      means (149) of said one electrode (148,150) and An advantage tothe
novel clawstructureforeach    of one of the adjacentelectrodes (150,148)
being of the electrodes 148 and 150 Is that the grasping  torsionally
aligned in an oblique direction relative members 157 and 159 of the distal
end 151 are sym-   to said longitudinally extending support rods metrically
disposed with respect to the appendage   (56a,56b), to effectively increase
the spacing be- portion 155 of the claw 149, so as to minimize the  35
tween said distal ends (151) of said attachment bending moment of the
electrodes 148 and 150 dur-    means (149) of said one electrode
(148,150)'and ing the beading operation, thereby reducing spacing  of the
adjacent electrode (150,148). variations between the adjacent electrodes
while substantially maintaining aperture alignment there- between.
40  Patentansprlche 1. Farbbildr8hre (10) mit einem Glasr6hrenkolben Claims
(11), bestshend aus elner Schirmtrigerplatte (12) und einem rohrenformigen
Hals, die fiber ei- 1. A color picture tube (10) including an envelope  45
nen Trichter (1 6) mitelnanderverbunden sind, mit (11) comprising a
faceplate panel (12) and a tub-  elnem Dreifarben-Leuchtschirm (22) auf
einer In- ular neck (14) interconnected by a funnel (16), a  nenfliche des
Schirmtragers (18) der Schirmtra- three-color phosphor screen (22) on an
interior  gerplatte (12), mit elner mitvielen Wffnungen ver- surface of the
faceplate (18) of said panel (12), a  sehenen Farbauswahl-Elektrode (24),
die von multi-apertured color selection electrode (24)  50  dem Schirm (22)
beabstandet ist, und mit elner im spaced from said screen (22), and an
electron     Hals (14) angeordneten Elektronenkanone (126) gun (126)
disposed within said neck (14), said   mit drei Kathoden  (42)  und
mehreren electron gun (126) including three cathodes (42)  beabstandeten
Elektroden (44,46,148,150,52, and a plurality of spaced-apart electrodes
54) mit im wesentlichen ausgerichteten Offnun- (44,46,148,150,52,54)
having  substantially  5s  gen zum Erzeugen und Ausrichten von drel Elek-
aligned apertures therethrough for generating    tronenstrahlen (28) lings
Pfaden in Richtung auf and directing three electron beams (28) along    den
Schirm (22), wobel jede der Elektroden paths toward said screen (22), each
of said elec-  (44,46,148, 150,52,54) an mehreren sich in 5    7
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is a substantially planar member. The distance "F    trodes
(44,46,148,150,52,54) being secured to a from the planar surface of the
bottom of the G4 elec-  plurality of longitudinally extending insulative
trode 150 to the bottom of the grasping member 159   support rods (56a,56b)
by at least two oppositely Is about 0.57mm. Thus, the spacing lH-, shown in
Fig.  disposed, integral attachment means (149), each 5, between the
adjacent vertically aligned claws 149   6  having a distal end (151), a
proximal end (153) in the adjacent G3 and G4 electrodes 148 and 150,    and
an appendage portion (155) therebetween, respectively, is about 1.02mm
(0.04 inch). This spac-  each of said distal ends having a bifurcated por-
ing within the insulative support rods 56a and 56b (ca-  tion comprising
spaced-apart grasping members pable of withstanding 2kV per mil or about
8kV per   (157,159) to facilitate attachment to said support mm at room
temperature) is sufficient to stand off a   io  rods; characterized by said
distal end (151) of voltage of about 80kV, which is well in excess of the
each of said attachment means (149) of at least voltage difference of about
6.5kV which is operation-  one (148,150) of said spaced-apart electrodes
ally applied between the G3 and G4 electrodes.       being manufactured to
be torsionally aligned at Figs. 9a and 9b schematically represent the
an acute angle of between zero and forty-five de- spacing variations
between the claws 149 of the G3   15  grees with an axis (L-L) that Is
normal to the plane and G4 electrodes 148 and 150, forclaws 149 torsion-
of the one electrode (148,150) and parallel to the ally (vertically)
aligned along the longitudinal axis L-  longitudinal axes of said support
rods (56a,56b), L of the support bead 56a, i.e., at an acute angle of
prior to securing them to the support rods 00, and for the claws 149
torsionally aligned at an  (56a,56b), said grasping members (157,159) be-
acute angle of about 45 with respect to the longitu-  20  ing symmetrically
disposed with respect to said dinal axis L-L of the support bead 56a. For
an intere-  appendage portion (155) to minimize the bending lectrode
spacing 'C" of 1.27mm between adjacent      moment of said one electrode
(148,180), so as to surfaces G3 and G4 electrodes 148 and 150, the vert-
reduce spacing variations and to maintain aper- ically aligned claws 149
are spaced a distance THY of  ture alignment between said one electrode
1.02mm apart; however, if the claws 149 are obliquely  25  (148,150)  and
the  adjacent  electrodes oriented at an angle of about 450 for the same
Intere-  (46,148,150,52). lectrode spacing IC", the distance J., between
adja- cent claws increases to about 2.24 mm. Acute angles  2. The tube as
defined in claim 1, characterized by of less than 450 are preferred In
practicing this inven-  said distal ends (151) of each of said attachment
tion.                                        30      means (149) of said
one electrode (148,150) and An advantage to the novel clawstructureforeach
of one of the adjacent electrodes (150,148) being of the electrodes 148 and
150 is that the grasping   torsionally aligned in an oblique direction
relative members 157 and 159 of the distal end 151 are sym-   to said
longitudinally extending support rods metrically disposed with respect to
the appendage    (56a,56b), to effectively increase the spacing be- portion
155 of the claw 149, so as to minimize the   35  tween said distal ends
(151) of said attachment bending moment of the electrodes 148 and 150 dur-
means (149) of said one electrode (148,150) and ing the beading operation,
thereby reducing spacing  of the adjacent electrode (150,148). variations
between the adjacent electrodes while substantially maintaining aperture
alignment there- between.                                     4o
Patentanspruche 1. Farbbildr8hre (10) mit elnem Glasr8hrenkolben Claims
(11), bestehend aus elner Schirmtrigerplatte (12) und einem rohrenformigen
Hals, die Ober el- 1. A color picture tube (10) including an envelope   45
nen Trichter(16) miteinanderverbunden sind, mit (11) comprising a faceplate
panel (12) and a tub-  einem Dreifarben-Leuchtschirm (22) aufeiner In- ular
neck (14) interconnected by a funnel (16), a  nenflAche des SchirmtrAgers
(18) der Schirmtr&- three-color phosphor screen (22) on an Interior
gerplatte (12), mit elner mitvielen 6ffnungen ver- surface of the faceplate
(18) of said panel (12), a  sehenen Farbauswahl-Elektrode (24), die von
multi-apertured color selection electrode (24)  5o  dem Schirm (22)
beabstandet ist, und mit einer im spaced from said screen (22), and an
electron     Hals (14) angeordneten Elektronenkanone (126) gun (126)
disposed within said neck (14), said    mit drel Kathoden  (42)
und'-ffereren electron gun (126) including three cathodes (42)
beabstandeten Elektroden (44,46,148,150,52, and a plurality of spaced-apart
electrodes        54) mit Im wesentlichen ausgerichteten 6ffnun-
(44,46,148,150,52,54)  having  substantially  55  gen zum Erzeugen und
Ausrichten von drei Elek- aligned apertures therethrough for generating
tronenstrahlen (28) lings PHaden in Richtung auf and directing three
electron beams (28) along     den Schirm (22), wobei jede der Elektroden
paths toward said screen (22), each of said elec-  (44,46,148, 150,52,54)
an mehreren sich In 5    9                  EP 0 397 470 B1
10     1 !   c   L  M 1l ! 11111 Langsrichtung   erstrckenden    Isoller-
gn6es pour produire et orlenter trois faisceaux 



Stfltzstlben (56a, Sb) mit mindesstns zwei ge-   d'6lectrons (28) le long
de trajectoires dirigees genlber angeordneten, integralen Anbringungs-
vers ledit 6cran (22), chacune desditbs electro- mittein (149) befestigt
sind, die jeweils sin dista-  des (44, 48, 148, 150, 52, 54) etant fixee a
une les Ends (151), ein proximales Ends (153) undsi-   5  plurallte de
tiges de support isolantbs s'etendant nen zwischen ihnen iiegenden
Verbindungsab-       longitudinalement (56a, 56b) par au moins deux schnitt
(155) beinhalten, wobei die distalen En-  moyensnde fixation solidaires,
dispos6s de fagon den je einen gabelformigen Abschnitt mitvonein-   opposee
(149), chacun comportant une extremi- ander beabstandeten Greifteilen (157,
159) auf-   te distale (151), une extrimitb proximale (153) et weisen, zur
Erleichterung des Anbringens an den   0o  une partle dejonction (155) entre
ces extr6mites, Stftzstiben; dadurch gekennzelchnet, dam das      chacune
desdites extremites distales ayant une distale Ends (151) jeder der
Anbringungsmittsl    partie en forme de fourche comprenant des 616- (149)
zumindest einer  (148,  150)  der          ments de press separes (157,
159) pour faciliter beabstandeten Elektroden so hergestelit st, dam   la
fixation auxdites tiges de support; caracteris6 es in sich verdreht in
einem spitzon Winkel zwi-  15  encoequeladiteextrhmit5dlstale(151)dechacun
schen Null und 450 gegenflber einer Achee (L-L)   desdits moyens de
fixation (149) d'au moins une ausgerichtet let, die senkrecht zu der Ebene
der  (148,150) desdites 6iectrodessepar6esestfabri- einen Elektrode (148,
150) und parallel zu der    qu6e pour Otre alignea par torsion suivant un
an- LAngsachse der Stritzstibe (56a, 56b) verlAuft,   gle aigu comprie
entre zero et quarante cinq de- bevorsie an den Stftzstaben (56a, 56b)
befestigt  20  gres avec un axe (L-L) qui est perpendiculaire au werden;
daB die Greifteile (157, 159) symme-      plan d'une des elactrodes (148,
150) et parallels trisch bezfglich dem Verbindungsabschnitt (155)   aux
axes longitudinaux desdites tiges de support angeordnet sind, um das
Biegernoment der einen    (56a, 56b) , avant de lee fixer aux tiges de sup-
Elektrods (148, 180) zu minimieren und die Ab-    port (56a, 56b), lesdites
elements de prie. (157, standsschwankungen herabzusetzen sowbe die  25
159) etant disposes symetriquement par rapport Ausrichtung der 6flnung(en)
der einen Elektrode   A ladite partie dejonction (155) pour minimiser le zu
den benachbarten Elektroden (46,148,150,52)    couple de flexion de ladite
lectrode (148, 180), beizubehaltn.                                    de
fagon a r6duire les variations d'espacement et A maintenir un alignement
des ouvertures entre 2. RMhrs nach Anspruch 1, dadurch gekennzeich-   0
ladite premnire iectrode (148,150) eties lectro- net, daB die distalen
Enden (151) jeder der An-   des adjacentes (46, 148, 150, 52).
bringungsmittel (149) der sinen Elektrode (148, 150) und von elnerder
benachbarten Elektroden  2. Tube selon la revendication 1, caracterise en
ce (150, 148) in sich verdreht ("torsionallyO) in einer  qus lesdites
extremites distasles (151) de chacun schragen oder geneigten Richtung
gegenflber  35   desdits moyens de fixation (149) de ladlt pre- den sich
langs erstreckenden StfltzstAben (56a,   mibre electrode (148,150) et de
l'une des electro- 56b) ausgerichtet sind, um wirksam den Abstand    des
adjacentes (150,148) sont align~es selon zwischen den distalen Enden (151)
der Anbrin-     une direction oblique par rapport auxdites tiges
gungsmittel (149) der einen Elektrode (148, 150)  de support s'etendant
longitudinalement (56a, und der benachbarten Elektrode (150, 148) zu  40
56b) , pour augmenter efficacement l'espace- erh8hen.
mententre lesdites extrdmites distales (151) des- dits moyens de fixation
(149) de ladito electrode (148,150) et des electrodes adjacentes (150,
Revendications                                        148). 45 1. Tube
image couleur (10) comprenant une enve- loppe (11) comportant un panneau de
plaque frontale (12) et un col tubulaire (14) interconnec- tes par un
entonnolr (16), un ecran luminescent A trobs couleurs (22) sur une surface
intefieure de   50 la plaque frontale (18) dudit panneau (12), une lectrode
de selection de couleur A ouvertures multiples (24) A distance dudit ecran
(22), et un canon A electrons (126) dispos6 A I'interieurdudit col (14) ,
ledit canon A electrons (126) compre-  55 nant trois cathodes (42) et une
pluralite d'electro- des separees (44,46, 148,150,52,54) presentant A
travers elles des ouvertures pratiquement all- 6    


