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tured third section engages a support stud in the pan- el sidewall. This
invention relates to color picture tubes of the  A problem encountered with
many prior art sup- type having a shadow mask attached to a peripheral
port systems is that they may shift when subjected to frame which Is
suspended In relation to a cathodo-lu-   5   shock and vibration.
Therefore, there is a need for Im- minescent screen and, particularly, to
Improved    provements In mask support systems that will reduce U   means
for suspending a mask-frame assembly in      their susceptibility to such
shifts. such a tube.                                          The present
invention provides an improvement In most current color picture tube types,
a periph-  in tubes, using the mask-frame assembly support eral frame
supporting a shadow mask is suspended   io  systems of the above-identified
patents, that is less in a faceplate panel by means of springs that are
weld-  affected by shock and vibration. ed either directly to the frame or
to plates which in  An Improved color picture tube according to the turn
are welded to the frame. In the directly welded  invention Includes an
evacuated glass envelope hav- version, the springs are usually made of
bimetallic  ing a rectangular faceplate panel. The panel includes
materials; and In the plate version, the plates are bi-  1i   a shadow
maskassembly mounted therein by support metallic. As the springs or plates
become heated by  means located at peripherally spaced positions within
transfer of heat from the mask through the frame, the  the panel. The
support means at each of the spaced bimetallic materials expand
differently, thereby bend-  positions Includes a stud attached to the glass
envel- Ing the springs or plates to cause movement of the  ope and a spring
having an aperture therein that en- jy   mask-frame assembly toward a
screen disposed on   20  gages the stud. The spring   interconnectd to the
the panel.                                        shadow mask assembly. The
spring includes a first It is common to use either three orfour springs to
portion interconnected with the shadow mask assem- support a mask-frame
assembly within a rectangular  bly, an elongated second portion extending
from the faceplate panel of a tube. In a three-spring support  first
portion toward the stud, a third portion intercon- system, one spring
Isusuallylocated atthe uppercen-  25  nected with the second portion and
including the terof the mask and the other two springs are located
aperture engaging the stud, and an offset section. A along the sides of the
tube between the centers of the  color picture tube of this kind and
corresponding to sides of the mask and the lower two corners of the  the
introductory portion of claim 1 is known from mask. In a four-spring
support system, springs are  document US-A-4 613785. The improvementaccord-
usually located at the top and bottom centers of the   9o  ing to the
present invention as specified in the char- mask and at the left and right
centers of the mask. In  acterizing portion of claim I comprises the offset
sec- both the three- and four-spring support systems, as  ton that
positioning the center of the aperture on a described above, it is possible
for the mask-frame as-  central longitudinal plane passing through the
second sembly to twist slightly and shift relative to the face-  portion.
plate, during tube manufacture and/or operation.  35  In the drawings:
Aknown means for minimizing twisting and shift-    FIGURE 1 Is an axially
sectioned side view of a ing of a mask-frame assembly uses spring supports
color picture tube embodying the present invention. at the four corners of
the frame. Embodiments for     FIGURE 2 Is a bottom view of a quadrant of
the KY    achieving such corner support are shown in U.S. Pa-  faceplate
panel and mask-frame assembly of the tent 4,723,088, Issued to Sone et al.
on February 2,  40  tube of FIGURE 1. 1988, and in U.S. Patent 4,728,853,
Issued to Sone    FIGURE 3 is a partial sectional view of a corner et al.
on March 1, 1988.                           of the faceplate panel and
mask-frame assembly of U.S. Patent 4,723,088 shows a mask frame hav-
FIGURE 2. ing truncated corners with supports at each corner.   FIGURE 4 is
a plan view of a spring, plate and The supports are bent plates including
three sections.  45  stud In accordance with the present invention. A first
section Is welded to the frame. A second sec-  FIGURE 5 I a plan view of a
prior art spring, plate tion extends at an angle from the first section
toward  and stud. a skirt of a faceplate panel. A third section extends
FIGURE 6 is a plan view of a spring, plate and from the second section and
Includes an aperture   stud of another embodiment of the present invention.
that engages a metal stud embedded In the panel  so   FIGURE 1 shows a
rectangular color picture tube sidewall.
8 having a glass envelope 10, comprising a rectangu- U.S. Patnt 4,728,853
discloses a mask-frame    larfaceplate panel 12 and a tubular neck 14
connect- assembly support which includes two members weld-  ed by a
rectangular funnel 18. The panel 12 compris- ed together. One member,
having a flat plate shape,  es a viewing faceplate 18 and a peripheral
flange or is welded at several separated points to a mask  cc  sidewall 20
which is sealed to the funnel 18. The face- 



frame. The second member includes three sections.  plate panel 12 includes
two orthogonal axes: a major Afirst section is welded to the first member.
Asecond  axis X-X, parallel to its wider dimension (usually hor- section
angles from the first section, and an aper-  Izontal), and a minor axis
Y-Y, parallel to its narrower 2    3                   EP 0 430 062 B1
4 dimension (usually vertical) . The major and minor  allels the plate 48
and Is welded thereto. An elongated axes are perpendicular to the central
longitudinal axis  second portion 54 extends from the first portion 52 Z-Z
ofthetubewhich passes through the centerof the  and forms an acute angle
with the plate 48. An offset neck 14 and the center of the panel 12. A
mosaic   section 56 extends from the second portion 54 In a di- three-olor
phosphorscreen 22 is carried bythe Inner   c   rection away from the plate
48 so that It approximate- surface of the faceplate 18. The screen
preferably is  ly parallels the central longitudinal axis A-A of the a line
screen with the phosphor lines extending sub-  stud 44. A third portion 58
extends from the offset stantially parallel to the minor axis Y-Y.
Alternatively,  section 58 and is approximately perpendicular to the the
screen may be a dot screen. Amuitiapertured col-  central longitudinal axis
A-A of the stud 44. The third or selection electrode or shadow mask 24 is
remov-  10  portion 58 includes the aperture 50 that engages the ably
mounted, by improved means, in predetermined  conical tip of the stud 44.
The elongated second por- spaced relation to the screen 22. An electron gun
26  tion 54 is aligned with the center of the aperture 50, is centrally
mounted within the neck 14, to generate  so that a central longitudinal
plane B-B of the second and direct three electron beams along convergent
portion 54 crosses the central longitudinal axis A-A of paths through the
mask 24 to the screen 22.   15  the stud 44 approximately at the center of
the aper- The tube of FIGURE 1 is designed to be used with  ture 50. an
external magnetic deflection yoke, such as the     Forcomparison, a prior
art mask-frame assembly yoke 28, located in the vicinity of the
funnel-to-neck  support means 34' is shown in FIGURE 5. In FIGURE junction.
When activated, the yoke 28 subjects the  5, components similar to those in
FIGURE 4 are lab- 'y,  three beams to magnetic fields which cause the   20
elled with primes of the same numbers. In the spring beams to scan
horizontally and vertically in a rectan-  46' of the support means 34', an
elongated center gular raster over the screen 22.                   portion
54' extends between one portion 521, that is The shadow mask 24 is part of
a mask-frame as-  welded to a plate 48', and another portion 58', that in-
sembly 30 that also Includes a peripheral frame 32.  cludes an aperture 50'
which engages a stud 44'. The The mask-frame assembly 30 Is shown
positioned   25  elongated portion 54' Is not aligned with the center of
within the faceplate panel 12 in FIGURES 1, 2 and 3.  the aperture 50', but
rather has its central longitudi- The mask-frame assembly 30 is mounted to
the panel  nal axis B'-B' crossing the central longitudinal axis A'- 12 by
four improved support means 34 shown in FIG-  Al of the stud 44' between
the aperture 50' and the URES 2, 3 and 4.
panel sidewall 20'. The frame 32 includes two substantially perpen-  3o
Another embodiment of a mask-frame assembly dicular flanges, a first flange
36 and a second flange  support means 34" In accordance with the present
in- 38, in an L-shaped cross-sectional configuration. The  vention is shown
In FIGURE 8. In FIGURE 6, compo- first flange 36 extends from the second
flange 38 in  nents that are similar to those in FIGURE 4 are lab- a
direction toward the screen 22. The second flange  elled with double primes
of the same numbers. Like 38 extends from the first flange 36 in a
direction to-  35  the support means 34, each support means 34" in- ward
the central longitudinal axis Z-Z of the tube 8.  cludes a stud 44", a
spring 46" and a plate 48". The Thefourcorners 42 of the frame 32 are
truncated, be-  spring 46" includes three portions 52", 54" and 58". ing
angled approximately perpendicularly to the diag-  Afirst portion 52"
parallels the plate 48" and is welded Yj   onal directions of the frame.
thereto. A second portion 54" extends from the first The shadow mask 24
includes a curved aper-  40  portion 52" and forms an acute angle with the
plate tured portion 25, an imperforate border portion 27  48". A third
portion 58" extends from the second por- surrounding the apertured portion
25, and a skirt por-  tion 54" and Is approximately perpendicular to the
tlon 29 bent back from the border portion 27 and ex-  central longitudinal
axisA-Aof the stud 44". The third tending away from the screen 22. The mask
24 Is tel-  portion 58" has a circular embossed section 60 that ecoped
within or set inside the frame 32 and welded   45  includes a centered
aperture 50". In this embodiment, to the Inside surface of the first flange
36.     the embossed section 60 provides the same offset as Mask-frame
assembly support means 34 are in-   does the third portion 56 of the spring
46 of the sup- cluded at each of the four corners of the frame and  port
means 34. Because of the offset, the elongated 



panel. Each support means 34 includes a stud 44, a  second portion 54" is
aligned with the center of the spring 46 and a plate 48. Each stud 44 is a
conically-  so  aperture 50", so that a central longitudinal plane B"-
shaped metal member that is attached to the panel  B" of the second portion
54" crosses the central long- sidewall 20. Each plate 48 is welded near one
end to  itudinal axis A"-A" of the stud 44" approximately at the flange 36
at a truncated corner 42 of the frame  the center of the aperture 50". 32.
The spring 46 is attached at one of its ends to the  It has been found that
the distance between the other end of the plate 48. An aperture 50, near
the  5S   center of the aperture 50' and the central longitudinal free end
of each spring 46, engages the conical tip of  plane passing through the
second portion 54' of the a stud 44.
prior art support means 34' provides a lever arm with- The spring 46
Includes a first portion 52 that par-  in the support means 34'. When the
support means 3    5                   EP0430062B1                    6 34'
is stressed, this lever arm can cause bending of  Patentanspriche the
second portion 54', thereby causing undesirable shifts of the support means
and shadow mask as-    1. Farbbildrohre mit einer evakuierten Glashalle,
sembly. By aligning the center of the aperture 50 or  die ein rechteckiges
Stirnplattenpaneel aufweist, 50" with the central longitudinal plane B-B or
BV-B",   5  wobel das Paneel eine Lochmaskenanordnung the lever arm is
eliminated, and any stresses parallel  enthalt, die darin durch Lagermittel
gelagert ist, to the second portions 54 or 54" will not cause a bend-  die
sich an Im Umfang elnen Abstand voneinan- ing of the springs 46 or 46".
der aufwelsenden Positionen innerhalb des Pa- Although the present
Invention has been descri-    neels befinden, wobel die Lagermittel an
jeder bed with respect to a tube having a corner-mounted   1o  der einen
Abstand voneinander aufwelsenden shadow mask therein, It should be
understood that     Positionen einen an der Glashille angebrachten the
invention may alternatively be applied to a tube  Stutzen einschlileBen,
und wobel eine mit der having a shadow mask mounted along the major and
Lochmaskenanordnung verbundene Feder vor- minor axes within a tube
faceplate panel. Further-    gesehen ist, die elne Mffnung aufwelst, die
mit more, the present Invention may be applied to a tube  1s  dem Stutzen
in Eingriff lit, wobel die Feder (46, in which peripheral reinforcement of
a shadow mask    487) elnen ersten, mit der Lochmaskenanord- Is provided
integrally with the mask, without use of a  nung (30) verbundenen Teil
(52,52"), einen lAng- separate frame. In addition, the present Invention
lichen zwelten, sich unter einem Winkel vom er- may be applied to a mask
support system having        sten Tell zum Stutzen (44, 44") hin
erstrecken- 'y,   other than four support locations.           20      den
Tell (54,54"), elnen dritten, mit dem zweiten Tell verbundenen und die
mitdem Stutzen in Ein- griff stehande 6ffnung (50, 50") enthaltenden Claims
Tell (58,58") und einen versetzten Abschnitt (56, 60) enthalt, dadurch
gekennzelchnet, dal3 der 1. A color picture tube including an evacuated
glass  25  versetzte Abschnitt die Mitte der ffinung auf ei- envelope
having a rectangular faceplate panel,     ne mittlere Langsebene (B-1B,
BW-1B") des zweiten said panel including a shadow mask assembly        TeDl
positionlert mounted therein by support means located at peripherally
spaced positions within said panel,  2. Rohre nach Anspruch 1, dadurch
gekennzeich- said support means at each of said spaced posi-  3o  net, dae
der versetzte Tell (58) zwischen dem tions including a stud attached to
said glass en-  zweiten Tell (54) und dam dritten Teil (58) ange- velope,
and a spring Interconnected with said      ordnet bt. shadow mask assembly,
said spring having an aperture therein engaging said stud,           3.
Rohre nach Anspruch 1, dadurch gekennzelch- said spring (46,46") Including
a first por-  35  net, daiB derversetzte Teil (60) aine Erhabenheit tion
(52,52") interconnected with said shadow      (60) in dam dritten Teil
(58") ist, die die 6ffnung mask assembly (30), an elongated second por-
(50') umgibt. tion (54,547) extending at an angle from said first ;~)
portion toward said stud (44,447, a third portion (58,58") interconnected
with said second portion   40   Revendlcatlons and including said aperture
(50,50') engaging 



said stud, and an offset section (56,60), charac-  1. Tube-image couleur
incluant une dalle d'6cran terized In that said offset section positions
the  6vId6e avec un panneau de fond rectangulaire, center of said aperture
on a central longitudinal  ledit panneau Int6grant un ensemble de masque
plane (B-B,B"-B") of said second portion.  45      perfore fixe par des
moyens de supportsitu6s en des points p6reph6eques espaces A l'interieurdu-
2. The tube as defined in claim 1, characterized in   dit panneau, lesdits
moyens de support en cha- that said offset portion (56) is located between
cun desdits points espac6s comprenant un tenon said second portion (54) and
said third portion    fixe A ladite dalle d'ecran et un ressort raccord6
(58).                                     co       audit ensemble du masque
perfore, ledit ressort presentant une fentb qui recolt ledit tenon, 3. The
tube as defined in claim 1, characterized in        ledit ressort (46,468)
comportant une pre- that said offset portion (60) Is an embossment
mibre partle (52,52') raccordee audit ensemble (60) In said third portion
(58n) surrounding said  de masque perfore (30), une seconde partbe al-
aperture (50").                           cc      longee (54,547) partant
d'un angle de ladite pre- mlere partle vers ledit tenon (44,44"), une
troisle- me partle (58,58") raccordee A ladite seconde partie et comportant
ladite fente (50,50") rece- 4    -  5                EP 0 430 062 B1
6 34' is stressed, this lever arm can cause bending of  PatentanspriOiche
c   L  M the second portion 54', thereby causing undesirable shifts of the
support means and shadow mask as-    1. Farbbildr8hre mit elner evakuierten
GlashOlle, sembly. By aligning the center of the aperture 50 or  die ein
rechteckiges Stirnplattenpaneel aufweist, 50" with the central longitudinal
plane B-B or B"-B",   s  wobei das Paneel eine Lochmaskenanordnung the
lever arm is eliminated, and any stresses parallel  enthalt, die darin
durch Lagermittel gelagert ist, to the second portions 54 or 54" will not
cause a bend-  die sich an im Umfang einen Abstand voneinan- Ing of the
springs 46 or 46".                         der aufweisenden Positionen
innerhalb des Pa- Although the present invention has been descri-    neels
befinden, wobei die Lagermittel an jeder bed with respect to a tube having
a corner-mounted   10  der einen Abstand voneinander aufweisenden shadow
mask therein, it should be understood that      Positionen elnen an der
GlashOlle angebrachten the Invention may alternatively be applied to a tube
Stutzen einschlieSen, und wobei eine mit der having a shadow mask mounted
along the major and      Lochmaskenanordnung verbundene Feder vor- minor
axes within a tube faceplate panel. Further-    gesehen ist, die sine
6ffnung aufweist, die mit more, the present invention may be applied to a
tube  1s  dem Stutzen in Eingriff ist, wobei die Feder (46, in which
peripheral reinforcement of a shadow mask    46") einen ersten, mit der
Lochmaskenanord- is provided integrally with the mask, without use of a
nung (30) verbundenen Teil (52,52"), einen ling- separate frame. In
addition, the present invention    lichen zweiten, sich unter elnem Winkel
vom er- may be applied to a mask support system having        sten Tell zum
Stutzen (44, 44") hin erstrecken- )   other than four support locations.
20      den Tell (54, 54"), elnen dritten, mit dem zweiten Tell verbundenen
und die mitdem Stutzen in Ein- griff stehende Offnung (50, 50")
enthaltenden Claims                                                Teil
(58, 58") und elnen versetzten Abschnitt (56, 60) enthalt, dadurch
gekennzeichnet da% der 1. A color picture tube including an evacuated
glass.  25  versetztb Abschnitt die Mitte der Offnung auf el- envelope
having a rectangular faceplate panel,     ne mittlere Langsebene (B-B,
B"-B1) des zweiten said panel Including a shadow mask assembly        Toil
positionlert mounted therein by support means located at peripherally
spaced positions within said panel,  2. RMhre nach Anspruch 1, dadurch
gekennzeich- said support means at each of said spaced posi-  30  not, daD
der versetzte Teil (56) zwlschen dem tions including a stud attached to
said glass en-  zwelten Teil (54) und dem dritten Teil (58) ange- velope,
and a spring interconnected with said      ordnet ist shadow mask assembly,
said spring having an aperture therein engaging said stud,            3..
R8hre nach Anspruch 1, dadurch gekennzelch- 



said spring (46,48") including a first por-  35  net, daM derversetzte Teil
(60) eine Erhabenhelt tion (52,52") Interconnected with said shadow
(60) in dem dritten Teil (58") ist, die die 6ffnung mask assembly (30), an
elongated second por-       (50") umgibt. tion (54,54") extending at an
angle from said first portion toward said stud (44,44n), a third portion
(58,58") interconnected with said second portion   40   Rovendications and
including said aperture (50,50") engaging said stud, and an offset section
(58,60), charac-  1. Tube-image couleur Incluant une dalle d'ecran terized
in that said offset section positions the  6vid6e avec un panneau de fond
rectangulaire, center of said aperture on a central longitudinal  ledit
panneau Int6grant un ensemble de masque plane (B-B,B"-B") of said second
portion.  45      perfore fixe par des moyens de supportsitu6s en des
points p6ripheriques espac6s a l'int6rieur du- 2. The tube as defined in
clalm 1, characterized in    dit panneau, lesdits moyens de support en cha-
that said offset portion (56) is located between   cun desdits points
espaces comprenant un tenon said second portion (54) and said third portion
fix6 A ladite dalle d'ecran et un ressort raccorde (58).
50      audit ensemble du masque perfor6, ledit ressort presentant une
fent. qui regolt ledit tenon, 3. The tube as defined in claim 1,
characterized In         ledit ressort (46,46") comportant une pre- that
said offset portion (60) is an embossment     mibre partie (52,52")
racoord6e audit ensemble (60) in said third portion (58") surrounding said
de masque perfor6 (30), une seconde partle al- aperture (50").
55      longee (54,54") partant d'un angle de ladite pre- miere partievers
ledittenon (44,44"), une troisie- me partie (58,581") raccord6e A ladite
seconde partie et comportant ladite fent. (50,50") rece- 4    7
EP0430062B1                     8 vant ledit tenon, ainsi qu'une partie en
d6croche-                         1 1111 lI ment (56,60), se caractinsant
en ce quo le decro- chement amene le centre de ladite fentb sur un plan
central longitudinal (B-B, B"-B") de badite se- conde partie.
5 2. Tube, tel quo d6fini selon la revendicatlon 1, co- racterise en ce quo
cottb dite partie en d6croche- ment (60) est situee entre ladite seconde
partie (54) et ladito troisieme partle (58).      10 3. Tube, tel quo
d6fini selon la revendication 1, ca- ract6ris6 en co falt quo cette dite
partle en decro- chement (60) est relev6e on bosse (60) dans la- dite
trolsieme partie (58m) qui entoure ladite fente  15 (500). 20 25 30 35 40
45 50 55 5    


