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frame. The second member includes three sections. Afirst section is welded
to the first member. Asecond This invention relates to color picture tubes
of the  section angles from the first section, and an aper- type having a
shadow mask attached to a peripheral  tured third section engages a support
stud in the pan- frame which is suspended in relation to a cathodoiu-   5
el sidewall. minescent screen and, particularly, to improved      US-A-4
467 242 discloses a shadow mask frame means for suspending a mask-frame
assembly in     supported on studs via springs and bimetallic clips. such a
tube.                                         A problem encountered with
many prior art sup- In most current color picture tube types, a periph-
port systems is that they may shift when subjected to eral frame supporting
a shadow mask is suspended   10  shock and vibration. Therefore, there is a
need for im- in a faceplate panel by means of springs that are weld-
provements in mask support systems that will reduce ed either directly to
the frame or to plates which in  their susceptibility to such shifts. turn
are welded to the frame. In the directly welded  The present invention
provides an improvement version, the springs are usually made of bimetallic
in tubes, using the mask-frame assembly support materials; and In the plate
version, the plates are bi-  i5  systems of the above-identified patents,
that is less metallic. As the springs or plates become heated by  affected
by shock and vibration. transfer of heat from the mask through the frame,
the  The improved color picture tube includes an bimetallic materials
expand differently, thereby bend-  evacuated glass envelope having a
rectangularface- Ing the springs or plates to cause movement of the  plate
panel. The panel includes a shadow mask as- mask-frame assembly toward a
screen disposed on   20  sembly mounted therein by support means that are
lo- the panel. it is also known to use the geometric struc-  cated at
peripherally spaced positions within the pan- ture of the springs to cause
this same motion towards  el. The support means provide compensation
forther- the screen by action of the force of the expanding  mal expansion
of the shadow mask assembly. The mask-frame assembly against the springs.
compensation is a movement of the shadow mask as- It is common to use
eitherthree orfoursprings to  25  sembly toward a screen of the tube as the
shadow support a mask-frame assembly within a rectangular  mask assembly
expands. The support means at each faceplate panel of a tube. In a
three-spring support  of the spaced positions Includes a stud attached to
system, onespring is usually located at the uppercen-  the glass envelope,
a spring having an aperture ter of the mask, and the other two springs are
located  therein engaging the stud, and a plate welded be- along the sides
of the tube between the centers of the   30  tween the spring and the
shadow mask assembly. sides of the mask and the lower two comers of the
The improvement comprises the combination of the mask. In a four-spring
support system, springs are  spring being angled with respect to the shadow
mask usually located at the top and bottom centers of the  assembly to
provide approximately half of the re- mask and at the left and right
centers of the mask. In  quired compensation, and the plate being
construct- both the three- and four-spring support systems, as  35  ed of
bimetallic materials and having appropriate described above, it is
possiblefor the mask-frame as-  thickness and length to provide the
approximately re- sembly to twist slightly and shift relative to the face-
maining half of the required compensation. plate, during tube manufacture
andlor operation.     In the drawings: A known means for minimizing
twisting and shift-  FIGURE 1 is an axially sectioned side view of a Ki
ing of a mask-frame assembly uses spring supports  40  color picture tube
embodying the present invention. at the four comers of the frame.
Embodiments for      FIGURE 2 is a bottom view of a quadrant of the
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,  tube of FIGURE 1. 1988, and in U.S. Patent 4,728,853, Issued
to Sone   FIGURE 3 is a plan view of a spring, plate and et al. on March 1,
1988.                     45  stud in a color picture tube In accordance
with the U.S. Patent 4,723,088 shows a mask frame hav-  present invention.
ing truncated corners with supports at each corner.  FIGURE 1 shows a
rectangular color picture tube The supports are bent plates including thrbe
sections.  8 having a glass envelope 10, comprising a rectangu- A first
section is welded to the frame. A second sec-  lar faceplate panel 12 and a
tubular neck 14 connect- tion extends at an angle from the first section
toward  5o  ed by a rectangular funnel 16. The panel 12 compris- a skirt of
a faceplate panel. A third section extends  es a viewing faceplate 18 and a
peripheral flange or from the second section and includes an aperture
sidewall 20 which is sealed to the funnel 16. The face- that engages a
metal stud embedded in the panel   plate panel 12 includes two orthogonal
axes: a major sidewall.                                         axis X,
parallel to its wider dimension (usually hori- U.S. Patent 4,728,853
discloses a mask-frame   55  zontal), and a minor axis Y, parallel to Its
narrower di- assembly support which includes two members weld-  mension
(usually vertical). The major and minor axes ed together. One member,
having a flat plate shape,  are perpendicular to the central longitudinal
axis Z of is welded at several separated points to a mask   the tube which
passes through the center of the neck 2    
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the panel 12. A mosaic three-  with a plane C that parallels the central
longitudinal color phosphor screen 22 is carried by the inner sur-  axis Z
of the tube. Athird portion 58 extends from the face of the faceplate 18.
The screen preferably is a  second portion 54 and is approximately
perpendicu- line screen with the phosphor lines extending sub-  larto the
central longitudinal axisAof the stud 44. The stantlally parallel to the
minoraxis Y. Alternatively, the   5   third portion 58 has a circular
embossed section 60 screen may be a dot screen. A multiapertured color
that includes the centered aperture 50. In this em- selection electrode or
shadow mask 24 is removably  bodiment, the embossed section 80 provides an
off- mounted, by improved means, In predetermined      set. Because of this
offset, the elongated second por- spaced relation to the screen 22. An
electron gun 28  tlon 54 Is aligned with the center of the aperture 50, is
centrally mounted within the neck 14, to generate  10  so that a central
longitudinal plane B of the second and direct three electron beams along
convergent  portion 54 crosses the central longitudinal axis A of paths
through the mask 24 to the screen 22.      the stud 44 approximately at the
center of the aper- ThetubeofFIGURE IIs designed to be usedwith   ture 50.
This offset eliminates an undesirable lever an external magnetic deflection
yoke, such as the  arm that would be present In a spring without the off-
yoke 28, located in the vicinity of the funnel-to-neck   15  set because of
misalignment of the elongated second Junction. When activated, the yoke 28
subjects the  portion 54 with the spring aperture-stud contact. three beams
to magnetic fields which cause the       The plate 48, sometimes also
referred to as the beams to scan horizontally and vertically in a rectan-
clip, is of laminated bimetallic construction as shown gular raster over
the screen 22.                  by the cross-sections in FIGURE 3. One
metal layer The shadow mask 24 is part of a mask-frame as-  20  49, facing
the frame, is a high thermal expansion ma- sembly 30 that also Includes a
peripheral frame 32.  terial, and the other metal layer 51, facing the
spring, The mask-frame assembly 30 is shown positioned    is a low thermal
expansion material. within the faceplate panel 12 in FIGURES 1, 2 and 3.
The spring 46 and the plate 48 each contribute The mask-frame assembly 30
is mounted tothe panel  approximately half of the compensation necessary to
12 by four Improved support means 34shown in FIG-  25  move the mask
relative to the screen to compensate URES 2 and 3.
for thermal expansion of the mask during tube oper- The frame 32 includes
two substantially perpen-  ation. Such compensation is required to keep the
dicular flanges, a first flange 38 and a second flange  mask apertures
aligned with the phosphor elements 38, In an L-shaped cross-sectional
configuration. The  ofthe screen along the electron beam paths. The con-
first flange 36 extends from the second flange 38 In  3o  tribution of the
spring to this compensation is a geo- a direction toward the screen 22. The
second flange  metric one which is caused by the force of the ex- 38
extends from the first flange 36 in a direction to-  panding mask against
the spring. The amount of geo- ward the central longitudinal axis Z of the
tube 8. The  metric compensation provided by the spring is related four
corners 42 of the frame 32 are truncated, being  to the angle P that the
second portion 54 of the spring angled approximately perpendicularly to the
diagonal  35  makes with the plane C. The amount of thermal com- directions
of the frame.                          pensation provided by the plate is
related to the thick- The shadow mask 24 Includes a curved aper-     ness
of the plate and to the difference In thermal ex- tured portion 25, an
imperforate border portion 27  pansion coefficients of the metal layers 49
and 51. surrounding the apertured portion 25, and a skirt por-  In a
preferred embodiment for a tube having a 4 tion 29 bent back from the
border portion 27 and ex-  40  x 3 aspect ratio and a 31 Inch (79 cm)
rectangular tending away from the screen 22. The mask 24 is tel-  viewing
screen diagonal, a 0.025 inch (0.0635 cm) escoped within or set inside the
frame 32 and welded  thick spring of Carpenter Custom 455 stainless steel
to the inside surface of the first flange 36.     having a P angle of 15
degrees is used in combination Mask-frame assembly support means 34 are in-
with a 0.073 Inch (0.1854 cm) thick by 1.246 inch cluded at each of the
four comers of the frame and   45  (3.185 cm) long bimetal plate, for a
steel shadow panel. Each support means 34 Includes a stud 44, a  mask, and
with a 0.062 inch (0.1575 cm) thick by spring 46 and a plate 48. Each stud
44 is a conically-  1246 inch (3.165 cm) long bimetal plate, for an In-
shaped metal member that is attached to the panel  var'1I shadow mask. In
another embodiment, for both sidewall 20. Each plate 48 is welded near one
end to  a tube having a 16 x 9 aspect ratio and a 34 Inch (86 the flange 36
at a truncated corner of the frame 32.  so  cm) rectangular viewing screen
diagonal and a tube The spring 46 is attached at one of its ends to the
having a 4 x 3 aspect ratio and a 35 inch (89 cm) rec- other end of the
plate 48. An aperture 50, near the  tangular viewing screen diagonal, a
0.031 inch free end of each spring 46, engages the conical por-  (0.0787
cm) thick spring of Carpenter Custom 455 tion of a stud 44.
stainless steel having a p angle of 15 degrees is used The spring 46
includes three portions 52, 54 and  55  in combination with a 0.060 inch
(0.1524 cm) thick by 58. Afirst portion 52 parallels the plate 48 and
isweld-  1.530 Inch (3.886 cm) long bimetal plate. The Carpen- ed thereto.
An elongated second portion 54 extends  ter Custom 455 stainless steel was
selected over from the first portion 52 and forms an acute angle p  other
metals because of its better response to the 3    



5                  EP 0 446 792 B1                 6 heattreatments
encountered during tube processing.   end thereof to the stud and at its
other end to one The bimetal plates are of high expansion 300 series   end
of the plate and being angled with respect to stainless steel and low
expansion InvarO.             said shadow mask assembly (30) to provide ap-
Ful geometric compensation for mask expansion     proximately half of the
required compensation, could be made in a tube by Increasing the angle f3
in   c  and the spring until the plane B of the second portion 54      said
plate (48) being constructed of bime- of the spring was approximately
perpendicular to the  tailli materials and having appropriate thickness
electron beam path at maximum deflection. However,   and length to provide
the approximately remain- the difficulty with a spring angle this large is
that the  Ing half of the required compensation, and being mechanical
forces and moments, as well as the corn-  lo  attached near its other end
to the shadow mask mensurate stress levels experienced by the spring
assembly. during shock, are unacceptably high. Therefore, the use of full
geometric compensation is undesirable.  2. The tube as defined in claim 1,
characterized in Full thermal compensation utilizing the plates also is
that said support means (34) are located at the undesirable, but for a
substantially different reason.  15  corners (42) of said rectangular
faceplate panel If full compensation is made using a bimetallic plate,
(12). the structure of the mask support means would have to be
substantially modified. As yet, no alternative  3. The tube as defined in
claim 1, characterized in support means has been developed that can meet
the   that said spring (46) includes a first portion (52) various force,
moment, stress and shock require-  20  connected to said plate (48), an
elongated sec- ments encountered during tube operation as well as   ond
portion (54) extending from said f irst portion, the design shown In FIGURE
3.                        and a third portion (58) extending from said sec-
Although the present invention has been descr-    ond portion, said third
portion having an em- bed with respect to a tube having a corner-mounted
bossed section (60) offsetting a part of the third shadow mask therein, it
should be understood that  25  portion from the remainder of the third
portion, the invention may alternatively be applied to a tube  the offset
part of the third portion including said having a shadow mask mounted along
the major and     aperture (50). minor axes within a tube faceplate panel.
Further- more, the present invention may be applied to a tube In which
peripheral reinforcement of a shadow mask  3o  Patentansprache is provided
integrally with the mask, without use of a separate frame. In addition, the
present invention  1. Ene Farbbildrohre (8) mit sinem evakuierten may be
applied to a mask support system having        Glaskolben (10), dereine
rechteckige Frontplatte other than four support locations. Herein, the term
(12) hat, wobel an diesereine Lochmaskenanord- approximately half is used.
This term should be tak-  35  nung (30) mit TrAgermitteln (34) an periphir
en broadly and encompasses 50% plus or minus          beabstandeten
Positionen befestigt let, und diese 15%.
Trlgermittel sine Kompensation fair eine thermi- sche Ausdehnung der.
Lochmaskenanordnung ermoglichen, die thermische Ausdehnung, wenn Claims
40      sich die Lochmaskenanordnung ausdehnt, dabsi sine Bewegung dieser
Lochmaskenanordnung in 1. A color picture tube (8) including an evacuated
Richtung eines Schirms der besagten Bildrohre glass envelope (10) having a
rectangular face-    let, wobsi die TrAgermittel (34) Vorsprringe (44),
plate panel (12), said panel including a shadow   die an dem Glaskolben
befestigt sind, sine Feder mask assembly (30) mounted therein by support
45  (46) mit elner 6ffnung (50), in der sich die Vor- means (34) located at
peripherally spaced posi-   sprfinge befinden, und sine Platte, die
zwischen tions within said panel, said support means pro-  der Feder und
und der Lochmaskenanordnung viding compensation for thermal expansion of
verschwei~t let, enthAlt, said shadow mask assembly, the thermal com-
wobei die Feder (46) mit ihrem sinen Ends an el- pensation being a movement
of said shadow   co    nem Vorsprung und mit Ihrem anderen Ends an mask
assembly toward a screen of said tube as     der Lochmaskenanordnung
befestigt ist unter 51- the shadow mask assembly expands, said sup-
nem Winkel in Bezug zu der Lochmasksnanord- port means (34) at each of said
spaced positions  nung, der in etwa die Hailfte der erforderlichen
Including a stud (44) attached to said glass envel-  Kompensation
ermoglicht, und wobei die Platte ope, a spring (46) having an aperture (50)
therein  cc  (48) aus Bimetall-Material aufgebaut let und sine engaging
said stud, and a plate welded between    soiche Dicke und LAnge hat, damit
in etwa die said spring and said shadow mask assembly,        Haifte der
erforderlichen Kompensation ausge- said spring (46) being attached near one
glichen wird, und wobei die Platte mit ihrem an- 4    
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end thereof to the stud and at its other end to one The bimetal plates are
of high expansion 300 series   end of the plate and being angled with
respect to stainless steel and low expansion InvarV.             said
shadow mask assembly (30) to provide ap- Full geometric compensation for
mask expansion    proximately half of the required compensation, )  could
be made In a tube by increasing the angle A in   5  and the spring until
the plane B of the second portion 54      said plate (48) being constructed
of bime- of the spring was approximately perpendicular to the  tallic
materials and having appropriate thickness electron beam path at maximum
deflection. However,    and length to provide the approximately remain- the
difficulty with a spring angle this large is that the  Ing half of the
required compensation, and being mechanical forces and moments, as well as
the com-  lo  attached near its other end to the shadow mask mensurate
stress levels experienced by the spring     assembly. during shock, are
unacceptably high. Therefore, the use of full geometric compensation is
undesirable.  2. The tube as defined in claim 1, characterized in Full
thermal compensation utilizing the plates also is  that said support means
(34) are located at the undesirable, but for a substantially different
reason.  15  corners (42) of said rectangular faceplate panel If full
compensation is made using a bimetallic plate,  (12). the structure of the
mask support means would have to be substantially modified. As yet, no
alternative  3. The tube as defined in claim 1, characterized in support
means has been developed that can meet the    that said spring (46)
includes a first portion (52) )   various force, moment, stress and shock
require-  20  connected to said plate (48), an elongated sec- ments
encountered during tube operation as well as    ond portion (54) extending
from said first portion, the design shown in FIGURE 3.
and a third portion (58) extending from said sec- Although the present
invention has been descr-    ond portion, said third portion having an em-
bed with respect to a tube having a corner-mounted    bossed section (60)
offsetting a part of the third shadow mask therein, It should be understood
that  25  portion from the remainder of the third portion, the Invention
may alternatively be applied to a tube  the offset part of the third
portion including said having a shadow mask mounted along the major and
aperture (50). minor axes within a tube faceplate panel. Further- more, the
present invention may be applied to a tube in which peripheral
reinforcement of a shadow mask  30   PatentansprOche is provided integrally
with the mask, without use of a separate frame. In addition, the present
Invention  1. Elne Farbbildrohre (8) mit einem evakuierten may be applied
to a mask support system having        Glaskolben (10), dereine rechteckige
Frontplatte other than four support locations. Herein, the term   (12) hat,
wobelan diesereine Lochmaskenanord- 'approximately half is used. This term
should be tak-  35  nung (30) mit TrAgermittein (34) an periphAr en broadly
and encompasses 50% plus or minus          beabstandeten Positionen
befestigt ist, und diese 15%.
TrAgermittel eine Kompensation frir eine thermi- sche Ausdehnung der
Lochmaskenanordnung erm8glichen, die thermische Ausdehnung, wenn t   Claims
40      sich die Lochmaskenanordnung ausdehnt, dabel eine Bewegung dieser
Lochmaskenanordnung in 1. A color picture tube (8) Including an evacuated
Richtung elnes Schirms der besagten Bildrohre glass envelope (10) having a
rectangular face-    ist, wobei die Tragermittel (34) Vorsprunge (44),
plate panel (12), said panel Including a shadow   die an dem Glaskolben
befestigt sind, eine Feder mask assembly (30) mounted therein by support
45  (46) mit einer hffnung (50), in der sich die Vor- means (34) located at
peripherally spaced posi-   sprfInge befinden, und eine Platte, die
zwischen tions within said panel, said support means pro-   der Feder und
und der Lochmaskenanordnung viding compensation for thermal expansion of
verschwelI~t ist, enthilt, said shadow mask assembly, the thermal com-
wobel die Feder (46) mit ihrem einen Ende an ei- pensatlon being a movement
of said shadow   5o    nem Vorsprung und mit ihrem anderen Ende an mask
assembly toward a screen of said tube as     der Lochmaskenanordnung
befestigt ist unter el- the shadow mask assembly expands, said sup-
nem Winkel in Bezug zu der Lochmaskenanord- port means (34) at each of said
spaced positions  nung, der In etwa die Hilfte der erforderlichen including
a stud (44) attached to said glass envel-  Kompensation ermoglicht, und
wobel die Platte ope, a spring (46) having an aperture (50) therein  5s
(48) aus Bimetall-Material aufgebaut ist und elne engaging said stud, and a
plate welded between    solche Dicke und Lange hat, damit in etwa die said
spring and said shadow mask assembly,         HAlfte der erforderlichen
Kompensation ausge- said spring (46) being attached near one     glichen
wird, und wobel die Platte mit ihrem an- 4   
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3. Tube l qua defini dans la revendication 1, carao- stigt Ist.
terise en ce quo Is dit ressort (48) comporte une premlere partia (52)
relli6e a la dite platine (48), 2. Bildrfhre nach Anspruch 1, dadurch
gekenn-         une seconde partie allongee (54) a'etendant de- Q
zeichnet, daB die Tragerrmittel (34) in den Ecken   o  puls la ditb
premlere partia et une trolsibme partie (42) der rechteckigen Frontplatte
(12) angeord-   (58) a'tebndant depuis la dite seconde partie, la net sind.
dita troisibme partie comportant une section gau- free (80) decalant une
partie de la troisibme par- 3. Bildr5hre nach Anspruch 1, dadurch gekenn-
tie du rests de la trolsime partle, la partle deca- zeichnet, daB die Feder
(48) eonen ersten Teil  vo  Me de la troislime partie comprenant la ditb
ou- (52) enthalt, der mit der Platte (48) verbunden let,  varture (50).
einen verlangerten zweiten Tell (54), dervon dem ersten Teil ausgeht, und
einen dritten Teil (58), der von dem zweiten Tell ausgeht, wobel dieser
dritte Teil eine getriebene Sektbon (80) enthalt,  1S die eanen Teil der
dritten Sektion von dam Rest der dritten Sektlon absetzt, und daB das abge-
setzte StOck des dritten Tells die Offnung (50) enthalt. 20 Revendlcatlons
1. Tube-image couleur (8) comprenant une enve- loppe en verre videe (10)
dotie d'une platine de   26 dalle rectangulalre (12), la dite platine
compor- tant un masque perfore (30) month dedans par des moyens de support
(34) occupant des empla- cements espaces periphiriquement dans la dite
platine, les dits moyens de support assurant la  90 compensation de la
dilatation thermique du dit masque perfore, la compensation thermique
consistent en un mouvement du dit masque per- fori en direction d'un icran
du dit tube au fur et a mesure de la dilatation du masque perfore, les  3S
dits moyens de support (34) A chacun des dits emplacements espacis,
comportant un appendi- ce (44) fixe a la dite enveloppe en verre, un res-
sort (48) ayant une ouverture (50) engageant le dit appendice et une
platine soudie entre le dit  40 ressort et Is dit masque periore, le dit
ressort (46) itant fixe A proximiti d'unedeses extremites A l'appendice
etason au- tre extrimiti A une extrimiti de la platine et etant en
diagonale par rapport au dit masque perfore  45 (30) de maniure a fournir
la moitii environ de la compensation requise et la dite platine (48) itant
constituee de ma- tiriaux bimitalliques et ayant une ipaisseur et une
longueur appropriees pour assurer la moitie  6o restante environ de la
compensation exigie et etantfixee A son autre extrimite au masque per-
fori. 2. Tube tel qua dfini dans la revendication 1, carao-  65 tWrsi en ce
qua les moyens de support (34) sont disposis aux coins (42) de la dite
platine de balle rectangulaire (12). 5    


