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sides exhibit positive or convex "oil-canning,"a new phenomenon occurs.
During the beading operation, The present invention relates to an electron
gun  In which the insulative support rods are heated to a assembly for a
cathode-ray tube (CRT) and, more    molten state and formed into contact
with the attach- particularly, to a structure for strengthening the side-
5   ment tabs and studs of the electron gun, the positive wall of a
cup-shaped member of an inline assembly  or convex "oil-canning" sidewall
is forced inward by for a plural beam CRT.                             the
stud attached to the sidewall of the previously The electrode members of an
inline electron gun  convex surface. assembly are serially arranged to
accelerate and fo-  The Inward displacement of the previously con- cus a
plurality of electron beams along spaced, co-  10  vex sidewall acts like a
loaded spring. As soon as the planar electron beam paths. The electrode
members  arms of the beading apparatus retract at the end of of the gun
assembly are mechanically secured by    the beading cycle, the compressed
sidewall of the means of attachment tabs and studs to at least a pair
electrode tends to return to its previous convex pos- of insulative support
rods which extend along the  ition forcing the insulative support rods,
which are still beam paths. Each of the electrode members com-   15  in a
plastic state, to bulge outwardly. Shearforces are monly has several
spatially-related apertures formed  thereby introduced into the insulative
support rods therein to accommodate the respective electron     during the
cooling-deflection cycle, causing the sup- beams generated within the
electron gun assembly.  port rods to crack in thevicinityof the attachment
tabs It is important that these several apertures be accu-  or studs.
rately located and aligned relative to the related aper-  20  Even in
electron guns in which the stress forces tures In adjacent electrode
members, and to the re-  are not sufficiently great to crack the support
rods, spective electron generating surfaces. During the  the varying degree
of "oil-canning" of the sidewalls fabrication of the electron gun assembly,
the attach-  can cause a side-to-side displacement or offset of the ment
tabs and studs of the various electrode mem-  ultra-deep drawn electrode
relative to the other elec- bers are embedded into the temporarily heat-
25  trode members of the main focus lens. This results in softened
insulative support rods, at which time the  a change of aperture locations
relative to those in the support rods on opposed sides of the gun assembly
adjacent electrode members, thereby producing del- are pressured Inwardly
toward the electrode mem-   eterious inter-electrode spacing relationships
and bers to force the attachment tabs and studs Into the  distortion in the
electron beam trajectories. support rods. The compressive pressure tends to
30    U.S. Pat. No. 4,484,102, issued to J. R. Hale on exert a distorting
force upon the several deep-drawn,  Nov. 20, 1984, discloses a structure
for strengthen- cup-shaped electrode members which comprise the    Ing the
sidewall of a conventional deep-drawn elec- main focus lens of the electron
gun assembly.      trode. The structure described therein comprises a Most
experience to date with conventional deep-  wedge-shaped shoulder that is
formed in opposite drawn, cup-shaped electrodes, having sidewalls upto  35
parallel sides of the sidewall of a deep-drawn sub- about 12.7 mm long,
shows that these electrodes    stantially rectangular cup-shaped member.
The tend to develop a negative or concave "oil-canning"  wedge-shaped
shoulder projects outwardly at an tendency; I.e., the sidewall of the
electrode tends to  acute angle of about 45 degrees from the sidewall bow
inwardly toward the electron beam axes. When   and extends Into the
supporting flange of the elec- studs are welded to opposite sides of the
sidewall of  40  trode adjacent to the attachment tabs. This structure such
electrodes, exact positioning and welding are  Is Insufficient to prevent
flexure of the sidewall of ul- difficult because of the variable slope and
degree of  tra-deep drawn electrodes. negative "oil-canning" that occurs.
U.S. Pat No. 4,595,858, issued to J. R. Hale on An even greater problem has
been encountered   Jun. 17, 1986, discloses a structure suitable for rein-
in electron guns in which ultra-deep drawn, cup-shap-  45  forcing either
deep-drawn or ultra-deep drawn elec- ed electrodes have sidewalls more than
12.7 mm     trodes. A pair of reinforcing ribs are formed into each long.
In such ultra-deep drawn electrodes, a critical  of the opposed parallel
sides of the sidewall of the thinning of the sidewall occurs. The apex of
the "oil-  electrode to minimize flexure of the opposed sides in canning"
In these electrodes occurs about 10.16 mm  the vicinity of the studs, which
are attached to the from the support flange located at the open end of the
50  sidewall and embedded into the glass support rods, electrode. In the
vicinity of the apex, the sidewall thins  so as to minimize deleterious
displacement, i.e., "oil- from the desired thickness of about 0.25mm to
about  canning" of the electrode. However, the reinforcing 0.19 mm. If the
"oll-canning" is negative or concave  ribs formed in the sidewall do
nothing to provide a flat on both sides of the sidewall, the problem of std
pos-  welding surface for the studs. Accordingly, a struc- itioning is
similar to that of the shorter deep-drawn   55  ture Is desired which
simultaneously strengthens the electrodes described above; however, if the
"oil-can-  sidewall of the electrode while providing a flat surface ning"
of one side of the sidewall is positive or convex  for attachment of the
studs. and the other side Is negative or concave, or if both  In accordance
with the Invention, an electron gun 2   
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cathode-ray tube includes a plurality  connected to the pins 17 either
directly or through of electrodes longitudinally spaced along and attach-
metal ribbons 41. The gun assembly 10 is held in a ed to a plurality of
insulative supportmeans. The elec-  predetermined position in the neck 11
on the pins 17, trodes include at least one substantially cup-shaped  and
with snubbers 43 on the shield cup 39 which member having a base portion at
one end, a support-   5   press-on and make contact with an electrically
con- ing flange portion substantially parallel to said base  ductive
coating 45 on the inside surface of the neck portion at the oppositely
disposed other end and a  11. The conductive coating 45 extends overthe
Inside sidewall extending therebetween. Attachment means  surface of the
funnel and Is connected to an anode are secured to the sidewall to
facilitate attaching the  button (not shown). A conventional getter
assembly cup-shaped member to the insulative support means.  10  (also not
shown) is attached at one end to the cup 39 The electron gum assembly is
characterised in that  and extends in cantilever fashion in the funnel of
the the sidewall includes strengthening means compris-  envelope. ing at
least one coined area formed therein for provid-  The G5 electrode 35
comprises a focus electrode ing a substantially flat welding surface having
struc-  as does the G3 electrode 31 which is electrically con- tural
rigidityforsecuring the attachment means there-  15  nected to the G5
electrode. The electrode 35 com- to.
prises first and second substantially rectangular cup- In the drawings:
shaped members 47 and 49, respectively. The cup- FIG. 1 is a partial
broken-away side elevational  shaped members are joined together at their
open view of an electron gun assembly incorporating a nov-  ends. The first
cup-shaped member 47 is shown in el cup-shaped electrode having
strengthening   20  FIGS. 2 and 3. The cup-shaped member 47 is a deep-
means.                                            drawn part comprising a
supporting flange portion 51, FIG. 2 is afrontelevational view of the novel
elec-  located at the open end, and a base portion 53 at the trode of FIG.
1.                                  opposite end. The base portion 53 is
substantially FIG. 3 is a partially broken-away side elevational  parallel
to the supporting flange portion 51. Three in- view of the novel electrode.
25  line apertures 55 are formed through the base portion FIG. 1 shows
structural details of an Improved  53, although only one aperture is shown
in FIG 3. A six-electrode inline electron gun assembly 10 central-
sidewall 57, having substantially parallel opposed ly mounted in the neck
11 of a cathode-ray tube (CRT)  sides 59a and 59b and opposed end portions
61a and 13. The CRT 13 includes an evacuated envelope     61b, extends
between the supporting flange portions (mainly not shown) closed at the
neck end by a glass  30  51 and the base portion 53 of the cup-shaped mem-
stem 15 having a plurality of leads or pins 17 extend-  ber 47. A plurality
of attachment tabs 63 are formed ing therethrough. A faceplate (not shown),
having a  in the supporting flange portion 51 adjacent to the op- viewing
screen, closes the other end of the envelope.  posite sides 59a and 59b of
the sidewall 57 to facili- A funnel (not shown) extends between the
faceplate  tate attachment of the cup-shaped member 47 to the and the neck
11 of the envelope.              35  glass support rods 23. As shown in
FIGS 1 and 3, a The inline electron gun assembly 10 Is designed  pair of
studs 65 are attached to the sidewall 57 of the to generate and focus three
electron beams along  cup-shaped member 47, one stud to each of the op-
spaced, co-planar convergent beam paths having a   posed sides 59a and 59b.
The studs 65 and the at- common, generally longitudinal direction toward
the  tachmenttabs 63 are embedded intothe supportrods viewing screen. The
gun assembly 10 comprises two   40  23. As described above, deep-drawn
electrodes, Insulative support means 23 which are preferably  such as the
cup-shaped member 47, have a tendency glass support rods from which the
various compo-  to oil-can, i.e., bow either inwardly or outwardly, un-
nents are supported to form a coherent unit in a man-  less the sidewall is
strengthened. One means of ner commonly used in the art. These components
in-  strengthening or reinforcing the sidewall is described clude three
substantially equally transversely-spa-  45  in the abovementioned U.S. Pat
No. 4,595,858. In ced, co-planar cathodes 25 (one for producing each  that
patent, as discussed above, a pair of reinforcing beam), a first electrode
27 (also referred to as G1), a  ribs are formed into each of the opposed
sides of the second electrode 29 (also referred to as G2), a third
sidewall. However, the reinforcing ribs do not provide electrode 31 (also
referred to as G3), a fourth elec-  a flat support surface for attaching
the studs to the trode 33 (also referred to as G4), a fifth electrode 35
50  sidewall, with the result that some side-to-side dis- (also referred to
as G5), a sixth electrode 37 (also re-  placement or offset of the
deep-drawn electrode oc- ferred to as G6), and a shield cup 39,
longitudinally-  curs relative to the other electrodes of the electron
spaced, In that order, along the support rods 23. In  gun. This provides
some distortion In electron beam FIG. 1, the common plane of the cathodes
25 is per-  trajectories. pendicular to the plane of the drawing.      55
The present invention addresses both the prob- The electrodes 35 and 37
form the main focusing  lem of strengthening the opposed sides 59a and 59b
lens of the electron gun assembly 10. The various  of the sidewall 57 of
the deep-drawn cup-shaped electrodes of the gun assembly 10 are
electrically  member47, aswell as thatof providing aflat, geomet- 3  
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welding surface for the attachment  glass support rods, at least one of the
focus elec- of the studs 65. A coined welding area 67 Is formed  trodes
comprising a first and a second substan- in each of the opposed sides 59a
and 59b of the side-  tially rectangular cup-shaped member joined to- wall
47. The coined area 67 is centrally located in   getherat theiropen ends,
atleastone of said cup- each of the opposed sides 59a and 59b, and Is
slightly   5  shaped members having a supporting flange por- larger in size
than the studs 65 to permit the studs to  tion located at the open end and
a base portion be located within an innermost portion 69 of the     located
at the opposite end, said base portion be- coined area. "Coining", as is
known In the art, is the  ing substantially parallel to said supporting
process of forming metal by squeezing between two     flange portion and
being connected thereto by a dies so as to Impress a well-defined imprint
on one or  10  sidewall having opposed sides and opposed end both surfaces.
With the cup-shaped electrode mem-     portions, said base portion having
three inline ber 47 positioned on the last extruding die (not
apertures therethrough, and at least two studs shown), a pair of dies (also
not shown) contact the op-  attached to said sidewall, one stud being
attach- posed sides 59a and 59b to squeeze the portions 67    ed to each of
said opposed sides, and said studs of the sidewall therebetween to imprint
the substan-  15  being embedded into said glass support rods to
tiallyflat, geometrically consistentwelding surface 69  secure said
cup-shaped member thereto; charac- therein. The "colning" work-hardens and
strengthens  terized in that said sidewall (57) includes a pair of the
affected portions of the sidewall 57,while provid-  coined welding areas
(67) formed in each of said ing substantially flat welding surfaces for the
attach-  opposed sides (59a,59b) of said sidewall to ment of the studs 65.
The coined area 67 is shown in  20  strengthen said sidewalls and to
provide a geo- FIG 3 as formed only in the exterior surface of the side
metrically consistent, substantially flat welding 59a. An inward projection
of the coined area can be   surface (69) for attachment of said studs.
achieved by having a mating recess formed in an in- ner die; however, the
present structure is cost effec- tive and provides the necessary structural
strength or  25   Patentansprriche rigidity and flatness. 1.
Elektronenkanonenanordnung fOr die Verwen- dung In einer
Eiektronenstrahlrohre milt iner Claims
Vielzahl von In i-Angsrlichtung einen Abstand von- 30
elnanderaufweisenden und an elnerVieizahl von 1. An electron gun assembly
for use in a cathode-    isolierenden Tragermitteln angebrachten Elek- ray
tube, said gun assembly including a plurality  troden, wobel die Elektroden
wenigstens sin im of electrodes longitudinally spaced along and at-
wesentlichen schalenformiges Element enthal- tached to a plurality of
insulative support means,  ten, das sin Basisteil an elnem Ende, einen La-
said electrodes including at least one substantial-  35  gerflanschteil im
wesentlichen parallel zu dem ly cup-shaped member having a base portion at
Basisteil an dem gegenfiberliegenden anderen one end, a supporting flange
portion substantial-  Ende und eine sich dazwischen erstreckende ly
parallel to said base portion at the oppositely  Seltenwand aufweist, wobei
Befestigungsmittel disposed other end and a sidewall extending       an der
Seltenwand angebracht sind, um die Be- therebetween, and attachment means
secured to  40  festlgung des schalenformigen Elements an den said sidewall
to facilitate attaching said cup-   isolierenden Tragermitteln zu
erlelichtern, da- shaped member to said insulative support          durch
gekennzeichnet,daW3 die Seitenwand (57) means; characterized in that said
sidewall (57) In-  Versteifungamittel (67) einschlielft, die wenig- cludes
strengthening means (67) comprising at     stens einen darin gebildeten
geprlgten Bereich least coined area formed therein for providing a   45
umfassen, um esine im wesentlichen ebene substantially flat welding surface
(69) having    Schweiflflche (69) zu bilden, die sine bauliche structural
rigidity for securing said attachment   SteifigkeltzurAnbringung
derBefestigungsmittel means (65) thereto.
(65) an ihr hat. 2. The electron gun assembly of claim 1, character-  5o
2. Elektronenkanonenanordnung nach Anspruch 1, ized in that said attachment
means comprises at   dadurch gekennzeichnet, dag die Befestigungs- least
one stud (65).                              mittel wenigatens einen Ansatz
(65) umfassen. 3. An inline electron gun assembly for use in a cath-  3.
lnline-Elektmnenkanonenanordnung fOr die Ver- ode-ray tube, said gun
assembly including three  65  wendung in elner Kathodenstrahlr8hre, wobel
die co-planar cathodes, a G1 electrode, a G2 elec-
Elektronenkanonenanordnung  drel koplanare trade and at least two focus
electrodes longitu-  Elektroden enthilt, eine Gl-Elektrode, eine G2-
dinally spaced along and attached to at least two  Elektrode und wenigatens
zwei Fokussierungs- 4   
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welding surface for the attachment  glass support rods, at least one of the
focus elec- of the studs 65. A coined welding area 67 is formed   trodes
comprising a first and a second substan- In each of the opposed sides 59a
and 59b of the side-  tially rectangular cup-shaped member joined to- wall
47. The coined area 67 is centrally located in    getherattheiropen ends,
atleastone of said cup- each of the opposed sides 59a and 59b, and is
slightly   5  shaped members having a supporting flange por- larger In size
than the studs 65 to permit the studs to  tion located at the open end and
a base portion be located within an innermost portion 69 of the
located at the opposite end, said base portion be- coined area. "Coining",
as is known in the art, is the  ing substantially parallel to said
supporting process of forming metal by squeezing between two     flange
portion and being connected thereto by a dies so as to Impress a
well-defined imprint on one or  10  sidewall having opposed sides and
opposed end both surfaces. With the cup-shaped electrode mem-     portions,
said base portion having three inline ber 47 positioned on the last
extruding die (not      apertures therethrough, and at least two studs
shown), a pair of dies (also not shown) contactthe op-  attached to said
sidewall, one stud being attach- posed sides 59a and 59b to squeeze the
portions 67    ed to each of said opposed sides, and said studs of the
sidewall therebetween to imprint the substan-  15  being embedded into said
glass support rods to tially flat, geometrically consistent welding surface
69  secure said cup-shaped member thereto; charac- therein. The "coining"
work-hardens and strengthens    terized in that said sidewall (57) includes
a pair of the affected portions of the sidewall 57,while provid-  coined
welding areas (67) formed in each of said ingsubstantially flat welding
surfaces for the attach-  opposed sides (59a,59b) of said sidewall to ment
of the studs 65. The coined area 67 is shown in  20  strengthen said
sidewalls and to provide a geo- FIG 3 asformed only in the exteriorsurface
of the side  metrically consistent, substantially flat welding 59a. An
inward projection of the coined area can be   surface (69) for attachment
of said studs. achieved by having a mating recess formed In an in- ner die;
however, the present structure is cost effec- tive and provides the
necessary structural strength or  25  PatontansprOche rigidity and
flatness. 1. Elektronenkanonenanordnung for die Verwen- dung in einer
Elektronenstrahir6hre mit elner Claims
Vielzahl von In Lngsrichtung einen Abstand von- 30
einanderaufweisenden und an elnerVielzahl von 1. An electron gun assembly
for use in a cathode-     isollerenden TrAgermitteln angebrachten Elek- ray
tube, said gun assembly including a plurality  troden, wobel die Elektroden
wenigstens ein im of electrodes longitudinally spaced along and at-
wesentlichen schalenformiges Element enthal- tached to a plurality of
insulative support means,  ten, das sin Basisteil an einem Ende, elnen La-
said electrodes including at least one substantial-  35  gerflanschteil Im
wesentlichen parallel zu dem ly cup-shaped member having a base portion at
Basistell an dem gegenrberliegenden anderen one end, a supporting flange
portion substantial-  Ende und eine sich dazwischen erstreckende ly
parallel to said base portion at the oppositely  Seitenwand aufweist, wobel
Befestigungsmittel disposed other end and a sidewall extending        an
der Seltenwand angebracht sind, um die Be- therebetween, and attachment
means secured to  40  festigung des schalenfarmigen Elements an den said
sidewall to facilitate attaching said cup-    isolierenden Tragermitteln zu
erleichtern, da- shaped member to said insulative support           durch
gekennzeichnetdaB die Seltenwand (57) means; characterized in that said
sidewall (57) in-  Versteifungsmittel (67) einschlielt, die wenig- cludes
strengthening means (67) comprising at      stens einen darin gebildeten
geprdgten Bereich least coined area formed therein for providing a   45
umfassen, um elne im wesentlichen ebene substantially flat welding surface
(69) having     SchweiflIche (69) zu bilden, die eine bauliche structural
rigidity for securing said attachment   SteifigkeitzurAnbringung
derBefestigungamittel means (65) thereto.
(65) an ihr hat. 2. The electron gun assembly of claim 1, character-  50
2. Elektronenkanonenanordnung nach Anspruch 1, ized in that said attachment
means comprises at    dadurch gekennzeichnet, dall die Befestigungs- least
one stud (65).                               mittel wenigstens einen Ansatz
(65) umfassen. 3. An inline electron gun assembly for use in a cath-  3.
Inline-Elektronenkanonenanordnung fOr die Ver- ode-ray tube, said gun
assembly including three   5S  wendung in einer Kathodenstrahlrdhre, wobel
die co-planar cathodes, a G1 electrode, a G2 elec-
Elektronenkanonenanordnung  drei  koplanare trode and at least two focus
electrodes longitu-   Elektroden enthilt, sine GI-Elektrode, eine G2-
dinally spaced along and attached to at least two  Elektrode und wenigstens
zwei Fokussierungs- 4    
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ilp D 1111 aleltroden, die an wenigstens zwel Glastrag-     de fixation
comprennent au moins une entretol- stangen mit einem Abstand voneinander in
se. Langsrichtung angebracht sind, wobel wen4g- stens eine der
Fokusslerungsloletroden sin or-  3. Systeme de canons 6lectroniques en
ligne de- stes und sin zweites Im wesentlichen rechteckl-   5  vant Atre
utliise dans un tube A rayons cathodi- ges, schalenfirmiges Element
enthait, und die    ques, ledit systeme de canons comprenant trols Elemente
an ihren offenen Enden miteinander      cathodes coplanalres, une leictrode
GI, une verbunden sind, wobel wenigstens eines der       electrode G2 et au
moins deux ilectrodes deofo- schalenfo migen Elements onen stfitzenden
caisation espaceas longitudinalement le long de Flanschtbil am offenen Ende
und ein Basistell  io  deux tiges supports en verre auxquelles elles am
gegenfberllegenden Ends hat, wobei der Ba-    sont fix6es, l'une au moins
des electrodes de fo- slatell Im wesentlichen parallel zu dem stfitzen-
calsation comprenant un premier et un second den Flanschtell verliuft und
mit diesem durch ei-  6l6menten forms de coupe, sensiblementrectan- ne
Seibtnwand verbunden ist, die gegenflberlie-  gulaire, raccordes ensemble A
leurs extr6mit6s gende Seiten und gogenflberllegende Endteile  15
ouvertes, au moins l'un des 6elments en forms hat, wobel der Basistell drei
In Reihe llegende  de coupe ayant une portion de collerette de sup-
Durchgangsoffnungen aufweist und wenigestns      port situee A l'extr6mite
ouverte etune portion de zwei Ansatze an der Seitenwand angebracht
base sltu6e A l'extr6mitb opposhe, laditb portion sind, und wobel jewells
sin Ansatz an den gegen-  de base 6tant sensiblement parallele A ladite
por- Oberliegenden Seiten angebracht lot und die An-  20  tion de
collerette de support et y etant connect6e satze in die Glastragstangen
eingebettet sind,   par une parol laterale ayant des ofts oppos~s et um das
schalenformige Element darin zu befesti-  des portions et extr6mites
oppos6es, ladite por- gen, dadurch gekennzeichnet, daB die Seiten-     tion
de base ayant trois ouvertures traversantes wand (57) zwei gepragte, in den
gegeniberlie-    en ligne et au moins deux entretoises fixees Ala- genden
Seiten (59a, 59b) gebildete Schwei~be-  25  die parol laterale, l'une des
entretoises 6tant reiche (67) enthalt, urn die Seitenwande zu ver-  fix6e A
chacun desdits cot6s oppos6s, et lesdites stelfen und sine geometrisch
konsistente, imwe-  entretoises 6tant noy6es dans lesdites tiges de
sentlichen ebene Schweiflfche (69) zurAnbrin-    support en verre pour y
assurer la fixation dudit gung der Ansatze vorzusehen.
el6ment en forms de coupe, caract6rise en ce 30     quo ladite paroi
lat6rale (57) comport. une pairs de zones de soudure estamp6es (67) formees
Revendications                                      dans chacun desdits
cotes oppos6s (59a, 59b) de ladite parol lat6rale pour renforcer lesdites
pa- 1. Systeme de canons 6lectroniques devant etre      rois lat6rales et
fournir une surface de soudure utilise dans un tube A rayons cathodiques,
ledit  35  g6ometriquement consistante et sensiblement systeme de canons
comprenant une pluralit6       stable (69) pour la fixation desdites
entretoises. d'electrodes espacees longitudinalement le long d'une
pluralite de moyens de support isolants et fix6s A ces moysns, lesdits
electrodes compre- nant au moins un element sensiblement en forms   40 de
coupe ayant une portion de base a une extr6- mit6, une portion de
coilerette de support sensi- blement parallele a ladito portion de base
surl'au- tre extr6mit6 dispos6e A l'oppos6 et une parol la- terale
s'6tesndant entre ces portions, et des  45 moyens de fixation fixes A
ladite paroi laterale afin de faciliter la fixation dudit 6l6ment en forms
de coupe aux dits moyens de support isolants, caracterise en ce quo ladKe
parol laterale (57) comprend des moyens de renforcement (67)  50 comprenant
au molns une zone estamp6e, qui y estforene afin de fournirune surface de
soudure sensiblement plaot (69) pr6sentant une rigidit6 structurelle pour y
fixer lesdits moyens de fixa- tion (65).                               56
2. Systeme de canons 6lectroniques solon la reven- dicatbon 1, caract6rise
en ce que lesdits moyens 5    


